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COKE. 

BY EDW.A.RD w. PARKER. 

[The ton used in this report is uniformly the short ton of 2,000 pounds.] 

IN'£RODUCTIO . 

In the preceding volumes of Mineral Re ource the annual reports 
on the manufactur of oke a well a those on the production of crude 
1 etroleum and natural gas were prepared by .1\:fr. Joseph Dame Weeks, 
of Pitt burg, Pa. The udden deatiJ of Mr. Week on D ecember 26, 
1806, nece sitated the distribution of the work formerly done by him 
allloug hi former a sociate. in the tatistical division of the Geological 
' urvey. The preparation of the report on the manufacture of coke 

fur 1806 ha accordin gly devolved upon the writer. To have accepted 
such an undertaking under ordinary circumstance would have meant 
th entering upon a difti ult task . In th e matter of coke production 
it lta l> 11 made com1 arativ ly ea y b y th tl.10roughne ' with which 
Mr. \Y eks ha already ov red the ground. The work done by 1r. 
" ek in bis report for tbe Tenth alld Eleventh Oen u es and the 
annual volume of Mineral R ource ha e left little for hi su ce sor 
but th ontiuuatiou of the statistical tables aud the preparation of 
uch text a· refer dir tly to them. Mr. Weeks, at the time of hi 

dea th, bad the work for coli ctinO' the tatistics of coke production in 
1 9G well advanced, and th excell nee of hi sy tern and methods 
hav b en howu in the fact tiJat the work of collecting the tatistics 
was cani d out on hi line uninterruptedly. 

Mr. W k during ltis connection with the Geological Surv y, was 
a isted by Mi . Belle ill, al o of Pitt:;burg. The writer desires to 
a know! dge here the invaluable as i tance rendered by Mis Rill in 
th coli ction of report from 1 roducers and in the preparation of the 
ta.ti tical ta.ble contained in tbi report. 1i s ills loug a sociation 

wi h 1r. Weeks ba mad her th roughly familiat· with all the detail 
of hi offi e work, and tbi , more than anytltiug else, bas made it pos i­
ble to hav the report on coke ready for the printer in reasonable time. 
In addition to the coke report l\fi Hill ha also prepared the tatis­
ti.cal table relating to the production of petroleum and natural ga 
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the 

coa l in pit , oven , r tort , 
termed " oven coke.' 'rh 
product of coke mad in the manufactur of illumiuatiug ga , and 
which may b termed ga cok ; ' that i to ay, only that oke i' 
con id red which i primary produ t in the maoufa tnr . By-1 roduct 
cok i no coke o far a the r port' ar con rn d. 

In one particular only lm any bang b en mad in thi r port a 
compar d with preceding one . 'l'bi relat to th definition of thE> 
word "e tablishments. In pr vi n rep rt an' e tabli hment was 
u ually considered to cov r all ov n and bank f oven und r one 
general management. In th pr ent charter an " tabli bmeut' 
mean a eparate r port. Each oven r bauk of oven f1· m which a 
eparate report i receiv d i on id red a parat tabli hment. 

Thi make the numb r f e tabli hm nt em unu ually large for 
1 96-nearly 30 per cent over 1 05-wh r a ·· the increa in th num­
ber of oven wa only 3 per eot. 

The coal u ed in coking in the nited tate i · min d from all five 
of it great coal field : (1) Th ppala ·hi au · (2) th ntral; (3) the 
We tern; (4) the R.ocky Mountain, and n he a ific oa t. With 
th exception of that made from the coal of the ppalachian field, 
however, the tonnage of coke produ ed in tb · nited tat i quite 
mall, but 445,470 too of the total of 13,333,714 tou made in 1895, or 

about 3.34: per cent, and 55. 63 ton ou of 11 7 773 too or 4.7 per 
cent in 1 96 being produced out ide of thi~ field . Whil th pr duc­
tion in the field out ide of th ppalachian region i quite mall in 
percentage, it i really a growing one the amount t here mad in 1 95 
being somewhat larg r than the amount produc din 1 93 or 1 94, and 

till larger in 1 96 than in 1 9-. The pro In tion of coke increa ed in 
nine States outside of the ppalachian field in 1 9G and deer a d 
in four. 
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PRODUCTION OF COKE IN THE lJ"l\TJ:TED TATES. 

In the following table will be found a tatem u t of the pro<lu t ion 
of coke in the nited State in 1896, uy tate , followed, for purpose of 
comparison, by imilar t able for 1 9- and 189-! : 

JJimwfactm·e of coke in the Unitecl tales, by tales ancl Ttwritol'i.es, i.n 1896. 

tat.o or 'l'orritory. 
Ests>b­

Ii sb­
ment... 

Ovens . I Coal us d. 

Built. Build­
ing. 

1--------1--- --- --·1- ---1 

Short tons. 
Alabama.. ______ .. 24 5,363 0 2,573,713 
Colorado (a) _____ 11 b1,275 0 639,238 
Georgia. ___ _______ 1 334 0 109,655 
II li no is __ ________ 3 127 0 3,900 
Indiana. ___ ...... 

1 

2 9-1 0 ,956 

Indian Terri tory _ 2 130 0 53,02 
Kansas _________ _ 6 55 0 ,940 
Kentucky ____ -- - _ 4 264 0 5-,719 

Missouri - __ _ - ---- 3 7 0 4,471 
i\fonta.na. ____ ___ . 3 303 0 113,16!) 
~ewlllexico .. ___ _ 1 50 0 39,286 
1\ewYork (o). ____ 1 25 0 ·--- ------
Ohio __ ____ _ ------ 9 4.31 0 12 ,923 

Pennsylvaniu. (d). 1- 15-l 11 124,610 
Tenness e ________ 15 100 600 379 

1 0 0 

0 --- - ------
7 101 ·154,96-t 

3 0 

84 351 

1 120 

\Yyom ing .... ---- 1 74 

TotaL ______ 341 46,94-l 

Yield 
of coal 

in 
coke_ 

Per ct. 

57.5 

56.9 

49 

66.7 

4.9 

40 

53.5 

48.6 

55.9 

53 

61.7 

oke pro- Total valu 
d uce<l. of coke. 

Short ton•. 

1,479,437 $3,064,960 

363,760 1,046 306 

53,673 6 ,4. 6 

2,600 5,2_00 

4.,353 ,647 

21,021 73,574 

8,676 

42,062 

4, 131 

2•1,228 

------ --- - ~ ----------

62.7 o, 68 I 20 ,7 9 

66.1 , 7,356,502 13,1 2, ~9 
56.5 339 202 624,011 

0 ~ I o e -0,4,11 __ ________ 

5 .9 268,0 1 4.0.!.573 

67 25,949 l().J, 9-1 

61.4 1 649,755 2,2-9,999 

62 5,332 21,000 

47.6 

63 

a Includ s con i us d , coke produced , a nd its value in U'tnh. 
b Inolmlns 3G gns r torts. 
c Includ !l with r nusyl~anin. 

dinclude con i usocl, coke produced, nnd its ,-a! no iu ew York. 
eincluded with Colorado. 

2. 

------
2.5 
1.792 

1. 

0 

1.509 

4.04 

1.37 

3.9-l 

3.00 

1. 3 
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In the following table 
production of cok in tbe 

are <Yiven, by tate , a tat ment of the 
nited State in 1 94 and 1 05 : 

M allttfaoturB of ookt: i11 the lln·ited States, by fates a.nd 1't:1-ritories, in 1 95. 

State or 'l'erritory. 

Alabama. -------- 22 50 

Co lorado (a).---- 9 0 

Georgia. . -.- ___ -- 1 0 

Illinois ·- ·-- ----- 3 0 

Indiana.-- .. _. --. 2 0 

Indian Territory . 1 0 

Kan as .. ----- --- 5 55 0 

Kentucky .. - ----- 5 293 0 

Mi onri. __ ----- - 3 10 0 

Montana. ___ _ ---- 3 303 0 

ew Mexico .. -- - - 1 50 0 

New York ..... . .. 1 12 13 

Ohio ... .. . · ---- - 8 377 0 

Penn ylvania ·-- - 99 26,042 170 

Tennessee ...... . 12 1,903 0 

Texa ·· · ---· · - · · 1 6 0 

Utah-------- - - -- 1 84 0 
Virginia . ___ . .. . . 5 832 350 

Wa bington . --- - 3 110 0 

I ~est Virgin ia. . __ 78 

7,:~ \Visconsiu. ___ ___ 1 

c;·· 1 74 0 
- -

Total . .. . .. 265 45,565 638 

•r ota! value Value 
of coke. of cok 

per ton. 

hort tc»li. Per ct. hort ton1. 

1,444,339 $3,033,521 $2. 10 

34.0,357 940,9 7 2.76 

60,212 1.17 

2,250 2. 00 

· ~. 0.1, 1. 94 

11,825 -13. 3.41 

,424 62. 2. 14 

63,419 40. 1 1. 46 

3,120 65 2,4.4.2 1. 20 

45. 4. 25,337 189, 56 7.49 

14,663 29,491 2. 01 

1 ,521 . ... ...... .. .... 
51,921 29,050 69,65- 2.4.0 

14,211,567 66.2 9,404,215 "11,90 162 1. 266 

684,655 57.9 396,790 754,926 1. 90 

530 54 286 ' ---- ·----- ·· --- -
-- -------- --- -·· o22,519 ----- ----- ·- ---· 

•110,737 59.6 2-14-,738 1 322,564 1. 32 

22,973 65.9 15,129 64,632 4..27 

2,0 7, 16 61.6 1,285,206 1, 72-1,239 1. 34 

8,2 7 60 4,972 26, 103 , 5. 25 
10,240 47. 8 4, 95 17,133 3. 50 

--- -----------
20,848,323 64 13,333,714 19,234,319 1. 44 

I 

a Includes tab"s production of coal aud coke and value of same. 
b Includes 36 gn r etorts. 
clncluded with Colorado's coke production . 
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Jianujactm·e of coke in the Uni ted State8 1 by Stales and Territories, in 1894. 

Ovons. 
' Yi ld E tab- Coke pro- Totnl Ynln I Vnlu 

State or Territory. lish- Conlnsed. , ofconl of oke 
Ill dncecl. of oko. monts. BuilL. Build- cuke. perton . 

ing. 

!tort ton .•. l P er ct . hO!'t tOllS . 

Alabama ........ 22 1,57-1-,245 58.7 . 
Colorado (a) . .... 542,~29 58.5 317,196 
Georgia ......... 1 0 166,523 55.9 93,020 
Illinois .......... 1 0 3, 00 57.9 2200 , I 
In d iana ... ...... 2 0 13,4 9 ;1 .6 6,551 

Indi an Territory. 1 0 3,051 10,693 
Kan as .......... 6 0 ,'139 15,660 
Kentucky . ... ... 6 0 29,74.8 

l\Ii souri .... ..... 3 0 3,442 65.4 2 250 

Montana ........ 2 1 0 33,313 52.2 17,388 165, 1 i 

Jew Mexico . .... 1 0 13,042 50 6,529 2 ,213 

8 0 55,324 59 32,640 

101 9,059 118 66.9 6,063,777 
11 516, 02 56.6 292,646 

tah ...... .. .. : . 1 0 -····· - -·· c 16,056 
Vir .,. ini a. ___ _____ 2 2 0,524 64.2 180,091 

\\~a~bi~gt~n _- ... - ~ 3 ,563 61.2 

\\ e t \ 1rgmm ... 78 60 1,976,12 60.4 

Wiscons in . ... ... 1 120 0 6,343 67 19,465 
\\' yoming . . . . . .. 1 2-l 0 .685 50 3.50 

--
4"!,760 I~ t4,3.J. ,750 Total ... . . . 2-9 6-~ 

New York . . ..... l 12 13 1 ....... .. . 
--

44-,772 1 591 
1 
____ ·-·- - · 

--
I 260 
I 

nnd ,-nluo of sumo. 
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As shown in th foregoing ta,bl~s th produ t,ion of cok iu the nited 
States during 1 96 wa 11,7 ,773 short tons, a compared with 
13,333,741 ton in 1 95 and 9,203,632 tons in 1 04. Comp<Lriug the pro­
duction iu 1896 witl! that of 1 95, it i en that there ,,-a a decrea. e 
of 1,544,96 tons. But t~e year 1895 wa oue of exce ive coke produ -
tiou-tbe largest in the hi tory of ok ll1aking. Tb amount of pig 
iron smelted with coke, or a mixture of coke and anthracite coal, in 1 93 
wa. 9 164,36- tons a,gain t 6,314, 91 t.on meltml in 1 04. 'rbi would 
readily account for the increa e of ov r 4,000,000 tons in tbe amount 
of coke mad e in 1 95 a compared with the pr ceding year, e timatin g 
1~ tons offuel to the ton of pig iron made. Tb amount of pig iron 
made with oke and with a mixture of c ke and anthracit in 1 96 "as 

,201 216 ton , a de reas of 963,149 tons, 11 early prop rtionau:/ to the 
decrea in coke tonnag . But 1 95 was an ex.c ptional year. The 
pr ceding year (1 04) wa also x ptional by rea on of it mall pro­
duction. Ju t a 1 '05 was tho y ar of larg t produ ·tion, o 1 9-1 \\as 
the year of smalle t production in eighty ar . For bett r comparison 
an average of everal year how that tl1e production of ·oke in 1 96 
was 7 3,334 tous more than the average of tb four years uext preced­
ing and 911,132 tons more than the average of t he ven year from 
1 9 to 1895, inclusive. 

Whil P un::;ylvania till maintains her uprema • as the principal 
coke producing tate, her p rcentage of produ tion was les than it 
has been in five years. In 1 96 Penn yh ania yi ld d 62.4 per cen of 
the total; iu 1 95 he produced 70.- per ceut; in 1894, u5.9 per cent; 
in 1 93, ()5.7, aud in 1 !L .. , ()!) p r cont. F r th fir t tim in everal 
years Penn ylvania produced les than G5 per cent o_fthe total. \\- e t 
Virginia re overed from her depre ion in 1 95 and iu r a db r per­
centage to 14 as compared with 9.6 the pr c din g year aud 13 p r c ut 
in 1 94. Alabama had 10 p r cent of the produut in 1894; 10.9 per 
cent in 1 95, aud increa ed her percentage in 1 96 to 12.5. Alabama' 
actual productiou, however, increa ed only about 35 000 ton s, or nearly 
2.4 per cent. Colorado yielded a little ov r 3 per cent of th total iu 
189G, and Tenne ee a little le ·s than 3 per cent, re>er ing tll ir p i­
tion and percentage in 1 95. Virginia produced a little mor t.han 2 
per cent, about the arne as in U>94 and 1895. 

Comparing the production in 1 95 and 1896 by tates it will b e n 
that there were 14 States in which the production iucrea d and 7 in 
which it decrea ed. This doe not consider .r ew York a a produ er, 
the product for that State being included with Pennsylvania a tile 
one e tabli. bment in New York will not permit the publication of tlle 
separate figures. 
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The increases a.nd decrease in the several State during 1 96 as 
compared with 1 95, are hown in th following table : 

Iuoreases and decreases in coke 1n·oducti.on, by Statee, in 1896 as compared 10ith 1 95. 

ES. 

tate. Amount of Per cent of State. increase. increase. 

hu1·t tons. hort tous. 

.Alabama ...... . 35,09 2.43 Ohio ........... 51, 1 17 . 37 
Colorado ....... 25,475 8. 01 irginia. . __ ... . 23,343 9. 53 
Ill inoi -- -- --- · 350 15.56 Washington ... 10, 20 71. 52 
Ind ian Terri- West Virginia .. 36.J, 549 2 .37 

tory . .. .... .. 15, 46 306.20 ·w isconsi Jl --· ·· 360 7.24 
Kentucky ...... 1, 647 6.47 \Vyomin rr ...... 14, 647 299.22 
Mi onri .. .. ... ti72 23.27 Total 5 731 

! " ~ 
----

Montana . ...... 34, 741 137.12 
NewMex:ico .... 9,565 65 .. 3 

DECRE.!.. E 

Stat . Amou nt of Per c ut of tate. Amount of Per c~nt of 
decrease. deoroaso. decr('nse. deer a e. 

-- --
hort tous. hort ton s. 

I Georgia .... .... 6,539 10. 86 Texas ...... ... . 2 6 100 
Indiana. ...... .. 451 9.39 tab ------ . ... 2,072 9. 20 
Kan as .... ·-·· "02 9.5 Total __ .. 
p nnsyl va n i: 

, N w York . , 2, 066,234- 21 . 93 
. -~ - 14-.52 rennc S ...... Dl,r> 

I 

While tb output of ok in 1, 96 wa. 1 544,941 hort ton le than 
in 1 !J5, t here wa a marked increase in tlle value of the product. In 
1 95 13 333,714 ton of coke brought 19,234 319, an average of 1.4-l 
per ton . Tbe product of 11,7 8,773 tons in 1896 sold for 21,660,72!:1, 
an average of 1. 37 p r ton. Thi wa ~ o-ain over 1 95 of .u,426 no. 
A Penn ylvania wa respon i.ble for 2,017,713 ton in t he deer ase 

olt1m11 of the precedino- table, ·he i, al o re pon ible for 1,274,697, 
or more tb ~tn 50 p r c nt of tlle incr a e in value. ·west Virginia is 
to be gi en credit for an increa e of $535,760. fontana' product 
incr a ed 23 ,627 in value, though the average price declined from 
$7.49 to 7.0 per too. The value of Ohio's output iucrea ed $139,US± 
and Oolorado's a littl more than $100,000. 
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There were six States who ·e product of coke in 1 96 exceeded 200,000 
ton ; five of the e produced over 300,000 ton , and three produced over a 
million ton . The ix: tates in ord rare Pennsylvania, v\Te t Virgiuia, 
.Alabama., Colorado, Tenues ee, aud VirO'iuia. Th am tatement in 
regard to the number of States produ ing more tban 200,000, 00 000, 
and 1,000,000 tons applies to tb record for 1 95, but the order wa 
different, viz, Pennsylvania, labama, We t irgiuia, Tenn . e , Col­
orado, and Yirgini<l.. As will be seen, West ir O'inia eli place la­
bama for econd place, and Colorado exchange :fifth for fourth place 
with Tennes e. Penu ylvauia, of colll' ·e, remaius in fir t aud Virgin ia 
in ixtb place. Outside of tbe ' e ix States production did not xceed 
100,000 ton in any State. 

In the following tabl are consolidat d the tati ti of the manu­
facture of coke in the United tates from 1 0 to 1 96, inclu ive: 

tatistics of the 11W1!1tfactrtr of coke in the U11 ·itell tales 1 80 to 1 96, iu c/usire. 

I Estnb-
0-.-ens. I 

Va.lue 
Cok pro- Total of coke Yield 

Year . I !ish- I Coal u cd. ..-n.lue of cok nt 1 of coal 
m ents. B il t ~uild-

due d. at 0\"UUd. ovens, in oke. 
u . I lUg. JlOrten.

1 -------- ----
I hort tons. Per ct . 

1 6 12,372 1,159 $6,631,267 $1. 9!:1 163 
197 14, 119 1,005 7,725,175 1. ()3 
215 16,356 712 4,793,321 '-162, 167 1. 77 63 

1 231 18,304 407 8,-516,670 5,464,721 ' 121, 607 1. 49 6~ 

] 25o I t!l oi\7 12 7, !l:'l, 97<1 ·1, 73, 05 7, - ·12, 878 1. ·10 Gl 
233 20,116 432 I 071,126 5,106, 696 7,629, 11 l. 49 63 
222 22,597 4, 154 10,6 ,972 6 5,369 11, 153, 366 1. 63 64 

1887-- 270 26, 001 3,. 4 11, 59,752 7, 6ll, 705 I 15, 321, 116 2.01 64 
261 30,059 2,587 12,9·r , 350 ' 540, 030 1 12, 4.45, 963 1. 4G 66 
252 34, 165 2,115 15,960,973 10, 25 ' 022 16, 630, 301 1. 62 64 

253 37, 15 1, 547 11, 50 ,021 23,215,302 2.02 64 
243 40,245 911 10,352,688 20, 393,216 1.97 63 
261 42,002 1,893 12,010, 29 23,536,141 1. 96 64 

258 44, 201 717 9 477,580 16, 523, 714 1. 74 63.5 
1894 .. 260 44, 772 591 9,203,632 a12, 328, .6 1. 34 64 
1 95 .. 265 45,565 638 13, 333, 714 1bl9, 234, 319 1. 44 64 
1896 .. 341 46,944 383 11,7 8,773 21,660,729 1. 837 63 

a Excluding N'"'' York. bExclndiug New York and T xas. 

/ 
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TOTAL NUMBER OF COKE WORKS IN THE UNITED STATES . 

The followin g table gives the number of establishments manufactur­
ing coke in t he nited States at the clo e of each year from 18 0 to 
1896, by States : 

Number of edtabti&hments in the Unitecl fa tes manujactm·i11g coke on Decembm· 31 of each 
yea1· j'1·om 1880 to 1896. 

Elate or T rritory. 1880. 1881. 1 2. 1883 . 1 4. 1 5. 1 18 6. 1887. 1 . 

-- -- ----
Alabama . .... . .. . <1 4 5 6 11 14 1" 1 

Colorado. ____ --- - 1 2 5 7 7 7 7 7 

G orgia. ......... . 1 1 1 1 1 2 2 2 1 
Tlliuois ....... ____ 6 6 7 7 9 1 9 9 8 

Iudi:llla .. .... . . . . 2 2 2 2 :I 2 4 4 3 

Indian Terri to ry .. 1 1 1 1 1 1 1 1 

Kansas ... . ... -- -- 2 3 3 4 4 4 4 6 

Kentucky . ... -- -- 5 5 5 5 5 5 6 6 10 

Mi souri. -------- 0 0 0 0 0 0 0 1 1 

Mon tana . . ..... .. 0 0 0 1 3 2 4 2 1 

New :Mexico . . .... 0 0 2 2 2 2 2 1 1 

' ew York .. ... ... ·----- ·----- -- ---- ------ ------ -----· ·-- -- - ·----- ·-----
Ohio _____ __ .. . ... 15 15 16 1 19 13 15 

15 1 
r 

Pennsylvan ia -- -- 124 132 137 140 145 133 108 151 120 

Tennessee ........ 6 1 6 11 13 12 12 11 11 

Texas ........... . O J 0 0 0 0 0 1 0 0 

tab . .. ...... . . .. 

~ I 
1 1 1 1 1 1 0 0 

Virg inia . .... ____ 0 0 1 1 1 2 2 2 

"'a~bingtou .. .... o ' 0 0 0 1 1 1 1 3 

We t ViJ·ginia .... 1 19 22 2~ I 27 27 29 39 52 

' iscon in ....... . 0 0 0 0 0 0 ~ I 1 

Wyoming -- ..... . 0 0 0 0 0 0 0 0 
------------ ---

270 1---;;-Total. ..... . 186 197 215 231 I 250 233 222 

tate or Territory. 1889. I 1890. 1891. 1 92. 1 93. 1 94 . 
I 

1 95. 1896. 

------1- -----------
Alabama .- ---- - -. 19 20 21 20 23 22 22 24 I Colorado .. ....... 9 7 9 8 9 11 

Georgia ... .... ... 1 1 1 1 1 1 1 1 

Illinois .... .... .. . 4 4 1 1 1 1 3 3 

lntliana ... ... .... 4 4 2 2 2 2 2 2 

Indian Territory . . 1 1 1 1 1 1 1 2 

Kausas . .. ........ 6 7 6 6 6 6 5 6 

Kentucky .... .... 9 9 7 5 4 6 5 .j, 

Missouri . . . .. ____ 3 3 3 3 3 3 3 3 I 
Mout:wa . ........ 2 2 2 2 2 2 3 

~ 
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Number of eatablish?nents i1~ th e "Cnitecl fates manujaofttdng cok on December 91 of eaok 
year front 18 0 to 1 96-Coutiuu d. 

~'"";"'' 1 9. ·~1~ ~--'.":_~~ , ·I 
1 ew Mexico ...... 2 2 1 1 1 1 1 1 

"ew York ........ ···--· ----- - ·----- ----- - 1 1 1 1 

Ohio ............. 13 13 9 10 9 9 
p nn ylvania ---· 109 106 109 109 102 101 99 15 

Tenues ee ........ 12 11 11 11 11 11 12 15 

Texas ...... ...... 0 0 0 0 0 0 1 1 

tah . ------ ·----· 1 1 1 1 1 1 1 1 

Virginia ......... 2 2 2 2 2 2 5 7 

·washington ..... . 1 5 2 1 3 3 3 3 3 

W st Virginia ... . -3 55 55 I 72 75 7 7 84 

Wisconsin . . . ..... 1 1 1 1 1 1 1 1 

'Yyoming ....... . 1 1 1 1 1 1 1 1 
-------- - -

Total. ...... 253 253 2,~3 261 25 I 260 I 265 s.u 

ccording to the above table it would appear that tlt number of 
establi hment increa ed largely in 1 9G. Thi i , how v r not the 
ca e. H retofore it ha b eu cu tomary to include under o estab­
li bment all coke works reported from on g neral offi ·e and to con-
ider them separate establi hment when reported individually from 

the central office. In the tati ti for 1 !)6 the word e tabli hment is 
used to de ignate the number of ov n or bank of ov n. whicl1 w r in 
operation, whether reported from one office or not. When one company 
reported production at two or more bank of ov n , each i con id red 
a separate establi hment. 

The number of e tabli bment in the country for each year ince 
1850 for which there are any return i a follow : 

Number of coke est-ablishments in the "Cnited fates since 1850. 

Yenr. 

1850 (censn year) ...... 

1 60 (census year) . ..... 

1870 (census year) ...... 

1880 (cen11us year) ...... 

18801 December 31 .... . . 

18811 December 31 ...... 

18821 December 31 ..... . 

1 31 December 31 .... . . 

1 1 December 31 ...... 

18851 December 31 ... . .. 

18861 December 31 ... ... 

Number. 

4 
21 

25 

14-9 

1 6 

197 

215 

231 

250 

233 

2-2 

Y•" omb' I 

1 71 Dec mber 31... . . . 270 

1 1 Decemb r 31 . . . . . . 261 

1 253 

253 

1 911 December 31...... 2-13 

1 921 December 31 ..... . 1 261 

1 931 December 31 . . . . . . 258 

260 
18951 December 31. .. ... 265 

18961 December 31 . . . . . . 3il 
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NUMBER O F COKE OVENS IN THE UNITED STATES. 

The following table how the number of coke ovens in each tate 
and Territory on December 31 of each year from 18 0 to 1 95, together 
with the total number of ovens in tbe United States at the clo e of 
each of the e years. In the earlier years covered by this table ome 
coke was made in pit and on the ground, and in te ting the adapta­
bility of certain coals to the manufacture of coke this is still cu to mary, 
though in the latter years but little of the coke reported as produced iu 
the United States was made by any other method than in ovens. The 
8tatistics for 1896 show an intere~ ting increase in the number of 
by-product ovens built. The fir t by-product oven to be u ed in the 

uited States were 12 Semet-Solvay ovens erected in ew York. Two 
years later 60 Otto Hoffman ovens were built in Penn ylvania. The 
returns for 1896 show 13 Semet-Solvay ovens added to the plant in New 
York; 75 of the same design were built in Pennsylvania, and the latter 
State has also added 30 Newton-Chambers oven and 3 Slocu1n ovens 
to her coke-making plants. 

Numbe1· of coke ovens in the United States on D ecember 31 of each of the years f! '011l 
1880 t.o 1896. 

Stat!\ or 'l'erri tor y . 1 0. 1881. I 82. 1 83. I 84. I 5. 1886. ~~-1 .1 
Alabama ____ --- - 316 416 536 767 976 1, 075 1, 301 1, 555 2, 475 

Co1orado -·-· ---- 200 267 344 352 409 434 4 3 532 602 
Georgi a ______ ___ 140 1 0 220 264 300 300 300 300 290 
Illinois ___ ___ --- - 176 176 , 304 3l6 325 320 335 27 221 
Indiana _ . . ___ . . . 45 45 37 37 37 37 100 119 J03 
Indian 'rerri tory _ 20 20 20 

~ 
20 20 40 40 0 80 

Kansas ___ ____ ... 6 15 20 23 23 23 36 39 58 
Kentucky - ·- - -- - 45 45 45 45 45 33 76 9 132 
Mis ouri -------- 0 0 0 0 0 0 0 4 4 

Montan a . . . . ---· 0 0 0 2 5 2 16 27 40 
New Mexi co .. __ . 0 0 0 12 70 70 70 70 70 

ew York. ·- ---· -----· ·----- --- -- - ------ ---- · · ·· · -- ·---- - ..... . ------
Ohio ··--- · · - - --- 616 641 647 682 732 642 560 585 547 
Penn ylntnia ___ 9, 501 10, 1 12, 424 13, 6t0 14,285 14,553 16, 314 18, 294 20, 3 1 
1' nu es. ee ....... 656 724 861 992 1, 105 1, 3 7 1, 485 1, 560 1, 634 
Texas . ___ - _ - --- - ----- - ----- - ----- - ------ ----- - ----- - ------ -----· ------

tab · ·- · · --···· 20 20 20 20 20 20 20 0 0 
Virginia __ __ ____ 0 0 0 200 200 200 350 350 550 
' Vasbing ton . ___ _ 0 0 0 0 0 2 11 so 30 
We t Virginia .. _ 631 689 78 962 1,005 978 1,100 2,080 2,792 
W'i consin ... ... . 0 0 0 0 0 0 0 0 50 

Wyoming_·----- 0 0 0 0 0 0 0 0 0 
---

i4, 119 ,i6, 356 is, 304 li9,557 
1
2o,u6 

--------
TotaL _____ 12,372 22,597 26, 001 130, 059 
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Number of ooke ovens in the Unitctl /.at,es on Dec~mbe1· 81 of eacli of /li e years fro nt 
1880 to 1 96- ontinu d. 

"' I~ --- ---
5, 65 5,363 

Slate or 'I·orri tory . I~ 0. 1 00. I l OJ. 1 02. 1803. 

Alabama _ ...... _I 3, 9·14 4., 805 I 5 06 5, 320 5, 548 5, 551 

Colorado . . . . . . . . 34 
G orgia__ ____ ___ 300 

Illinoi s . . .... ___ _ 149 

Indiana . .... ---- 111 

Indi an Territory. 7 

Kan as . . __ ... .. . 6 72 

Ken tucky ... ... . 166 175 115 

l\1 is onri .... _ .. . 9 10 10 10 

90 140 140 153 

70 70 bO 50 

New York ........ . ••.. . · ·----- . .. . ...... ... . 

bio . .. .. . ... ... 462 443 421 436 

P nusyl \'ani a _ .. ,22, 143 23, 430 25,324 :.5 366 

T nne see . . . . . . . 1, 639 1, 664 1, 995 1, ~ 1 

tab.... . . . .. . .. s.J. 

10 

153 

50 

al, 15-l 

33 

61 

293 

10 

153 

50 

ol2 

363 

25, 24 

1, 60 

a 1,169 

330 

L29 

94 

0 

55 

293 

10 

303 

50 

o l2 

377 

cl26,042 

1, 903 

6 

Virgini a .. _. . . . . 550 32 

. '\'asbino-tou ..... j 30 110 

I 
West Virgin ia ... 3, 43 4,621 13 7 354 7 7, 3-l 

Wisconsin . . . . . . 50 70 120 120 120 120 120 

W ·n..,. • .. . • • . 0 2 24 24 U :a<~ 74 1 
Total.. ... . 

1
34,165 37,15!40,057142,0021 4-i, 201 ~ 4~, 772 , 45, 565 

tt lnclude 36 gas retorts. 
b Cok w made in pi t . 
c met- oh·ay ovens . 

al , 275 
3.L 

127 

94 

130 
,..5 

264 

7 

303 

50 

1, 13 

120 

I 35l I 
120 

7-t 1 

---

dlncludes 60 Otto-Hoffmnnn ovens, 75 euHit -Solvny ovens, 30 ·ewlon - bambcrs o,·ene, nod a 
locum ovens. 

From t he above table it wi ll be een that tbe numb r of oven ' 
increa ed from 45,565 in 1 95 to 40,944 in 1 96, notwitb tanding t h 
d , ·reas d prodnc ion of coke. A calculation ba ed on thi tabl and 
the one howing the prod nction by Sta te indicate that th r wa 
con iderably more a tivi ty in ome State tl1an in otlJer ·. In P un,yl­
vania and A labama the number of ton s of coke made p r ov n duritw 
the year wa 275. In Colorado t h average wa 2 ton of cok pl'J' 

oven; e, t Virginia averaged 109; Tenne ee 1. 2, and Vi rginia aoou t 
2±0. Tile product per oven in ennsylvania in 1895 was 361 toll ' ; in 
Alabama 255 ton , and in We t Virginia 164 ton . These av rage 
were much higher than in 1894, wb u they were for Pennsylvania, 235 ; 
for Alabama. 166, and for We t V1r ·inia, 152. 

Most of the coke ovens in tbe United States are of the solid wall 
type, in which coal i coked by beat generated in the oven itself. Mo t 
of these ovens are of the regular b el1 ive sbape. A few are somewhat 
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modified in form, the oven being long a nd shaped like a mnffie. Other 
ovens, while they retain t he beehive form, haYe hollow tiles near the 
top, into which the a ir, previously heated, en ters for combu ·tion. As 
stated l>efore, the use of by-product oveus is increa in g, aud it ma.y 
not be very lon g before coke manufacturer will become convin ced 
that the greate t economy in coke mnking i not to be accompli bed by 
saviug on the first cost. One hundred and eight by-procluct oven 
were built in 1, 96 and as will be seeu in the table following, 120 ovens 
of the Otto-Hoffmann type were building at th e close of the year. 

NUMBER O F OVENS BUILDING IN THE UNITED STATES . 

The following table g ives the number of ovens actually in course of 
construction at t he clo e of each year from 18 0 to 1 9l). It should be 
understood that this table does not include the increa8e in the number 
of ovens during tl1e year. It only gives the numbe1· of o ens actually 
in course of construction at the close of each year. It will be no ted 
t bat the number in cour e of erection n.t the close of 1 !)6 wa 383. 
This is the malle t numb r of ovens building at the clo e of t he year 
that has been reported ince the volume of Mineral Resources began. 

Nu1nber of coke ovens building i n th e Uni ted t.a tea at the close of eaoh of th e yea1·s f!'Om 
1880 to 1896. 

Colorado ........ .. 50 0 
eorgia. .. .... . .. .. 40 40 44 

Illinoi ----····---- 0 0 0 

0 0 
36 0 

0 0 0 0 

0 
0 

0 : 

100 
0 

0 
Indiana . . . . . . . . . . . 0 0 0 0 0 0 1 0 1 0 

Inclin,n T erri tory ... 0 0 0 0 0 0 0 0 0 

Kansas . . . ......... 0 0 0 0 0 I 0 1 0 0 i 0 

Kentucky . . . . . . . . . 0 0 0 0 0 0 I 2 0 J 2 

l\Iissonri . . . . . . . . . . 0 0 0 I 0 , 0 j 0 0 0 0 

Montana.' .. .. ..... 0 0 0 0 12 0 1 0 0 J 0 

Newiextco .... ... 0 O J 12 1 2 0 0 0 0 0 
' ew York . . . . . . . . . . . . . . . . .. .. . . . .. . . . .. . . . . . . .. . . ..... 1 ...... 1. .. .. . . ..... 

Ohio . . . . . . . . . . . . . . 25 0 I 0 1 0 0 ' 0 0 223 I 12 

P enn ylvania . . .. . 36 761 642 211 ' 232 317 2,55 02 1, 565 

Ten ness e . . .. . . . . . 6 84 14 10 1 175 I 36 126 165 4 

Texas ...... ..... .. , 0 0 0 0 0 0 0 0 0 

~~:g~~:;~~~ :·. ::::: ~ ~ I ~ I ~ I ~ ~ 1~~ 3~ 10~ 
West Virginia . .... 40 0 I 0 0 127 63 317 742 318 
\Vi con in. ..... ... 0 0 0 0 0 0 0 0 0 I Wyow io• ..... .. .. 0 0 0 I 0 0 0 0 o_, __ ;I 

Total . . . __ .. ~-mfro3 --:m ~<l7rs~I-43214,1MI~TI 
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~Yn11tber of coke ovens building in lite 11iletl tales at the close of eaoh of !.he yem·s ft·om 
1880 to 1 96- on t inned . 

E r Territory. 

I Alabama . . .. . . .. .. 427 
olorado . . .. . . .. . . 50 
orgia ... .. . . .. .. 0 

IllinoiB . .. ....... .. 

Indiana .... .. .. .. . 

Indian Territory .. . 

1\ a n a . . . . .. .. ... . 

0 

0 
(1 

0 

o ' 
o, 
0 

0 

0 

0 

0 

90 
2_0 

0 

0 

0 

0 
0 

Kentucky .. .. .. .. . 100 3 3 24 1 0 
0 0 0 0 

Ion tan a.......... 50 0 I 0 0 

~ew Mexicd ..... .. 1 0 0 i 0 I U 
.·e w York ...... ......... .. .. . 

1 

.......... .. 

hio ........ ...... 0 1 0 0 
P unsy!Ynoia. . .. .. 567 7-k 11 269 

~e~: e~ --~::::::::: 4~ 29~ I ~ ~ 
Vi rainia .. .. .. .. .. 250 250

0 
I 250

0 
206 

Wa hington.. ..... 0 llO 

\\'est Virgin ia..... 631 334 555 97 
W i cousin.. ....... 0 0 I 0 0 

I 
W yoming .. .. .. .. . 0 0 0 0 

Total . .. .. .. :m-1~lm1.93 
aSemot.-Solvay. 

60 
200 

0 

0 

0 

0 

0 

100 
0 

0 

0 

0 

19 
0 

0 

2 6 

0 

132 
0 

0 

717 

-o 
250 

0 

0 

0 
0 

~ I 
ol 
0 

0 

a 13 
0 

11 

0 

0 
100 

0 

60 
0 

0 

591 

0 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

al3 I 0 

0 0 
bl70 o l54 

0 100 
0 0 

350 101 
0 0 

55 2 
0 0 

63 

o _ o

1 

b Includes 6Q Otto-HofTmnnu rmd 50 em t. oh·ay ov n . 
c Include 120 Otto-Hoffmann o,·en . 

PRODUCTION OF COKE FROM 188o TO 18g6. 

The production of coke in the several tate and Territorie from 1 0 
to 1896 is shown in the following table: 

A mount of coke prodrtced, in short to11 s, in the United tat B front 1880 to 1896, i ll lusive, 
by States ancl Ter1·itories. 

E T•n;w,., 1881. 1882. 1884. 

109, 033 152,940 217,531 2«, 009 Alabama ........ 

Colorado ........ 25, 568 4 ,57 102,105 133,997 115,719 
Georgia ....... .. 3 ,o.u 41,376 46, 602 67, 012 79, 26 
Illino i . ·-·· ----· 12,700 14, 00 11 400 13,4.00 13,095 
Indiana ......... 0 0 0 0 0 
Indian Territory . 1, 54.6 1, 768 2,025 2,573 1, 912 
Kansas ...... .... 3,070 5,670 6,0 0 '430 7,190 
Kentucky ....... 4,250 •1, 370 4,070 5,025 2,223 2, 704 
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.dmoun t of coke prod1tcecl, in sh01·t ton s, in the Uni.ted States from 1880 to 1896, inolttsire, 
'by States cmd Tenitol'ies-Continued. 

I St ~ t e or ·~·erritory. 1880. 1881. 

~ 0 0 M lSSOUrl ..• • - ---

~J ontana .... __ .. 0 0 0 0 175 
ew Mexico. __ .. 0 0 1, 000 3, 905 17, 940 

100, 596 119, 469 103,722 87, 834 39,416 
Penm•y lva nia ___ 2, 21,384 3,4.37, 70 3,945,034 4,43 ,4.6-t 3, 22, 12 3, 991, 05 

130,609 143, 3 1 7 695 203, 691 219,723 21 ,842 
0 0 0 0 0 0 

· tah. ··---·. - --- 1,000 0 250 0 0 0 
Virgiui a . . . ... __ 0 0 0 25,34.0 63,600 49, 139 
\\"ashington . --- 0 0 0 ---- --- --· 400 311 
\\' est "\ irgio ia. __ 13 ,755 1 7,126 230,39 257, 519 223, 472 260,571 
\\' isconsin . . . ___ . 0 0 0 0 0 0 
Wyominn- ....... __ oj 0 0 0 0 0 

Total ----·· 3, 'l3 ' 300 ,4, 113, 760 5,464, 721 05 5, 106, 696 

tale or Territory . I 1890. 1 91. 

.A.laba ma . .. .. ... 1, 072,942 1, 2 2, 496 
'olorado . . __ • _ . . 24.5,756 277,074. 

C eorg i a __ . _ . . __ . 102, 233 103,057 
Illi noi ____ ____ .. 11, 5 3 5, 000 5,200 
India na ___ ______ 301 6, 013 3,79" 
Iu dian T -• rritory . 6, 639 6,639 9, 46-t 
Kau a. ___ __ ---- 14,950 14, 13, 910 12,311 14-, 174 

I K~ntu cl? _ ----- - ~ 14, 565 23, 150 13,021 12, 3-l3 33,777 
~ li s onn ______ . . 0 2,970 2, 600 5, 275 6,136 6, 72 

I M nt:lm\. __ . __ . _ 0 7,200 12,000 14, 043 14,427 29,000 

I J\"e w~J . ic -- -- -1 10,236 13 710 '540 3, 460 2, 050 2,300 
· w York . ... ... , .. ........ 0 0 0 0 0 

OI..Ii o ............ 3.J.,932 93, 00-t 67,194 75, 124 74,633 ,71 
I o n ylvuu in. _ . . '" , 406, 597 5, 32, 9 6, 54.6, 779 7,659,055 ' 560, 245 6,954,846 

368,139 396, 979 3 - 693 359, 710 3-i ' 728 364,31 
0 0 0 0 0 0 
0 0 0 761 7, 94.9 

122,352 16R,947 149, 199 146, 528 167,516 
25 14.,625 0 3,841 

' st Yirginia .. . 264,15 442, 031 531, 762 0 
\-\"i cou ·in . __ __ . . 0 0 500 
Wyomiu n- ....... 0 0 0 

Total . __ ___ G, 45, 369 7, 611, 705 18, 54.0, 030 ·---- _,_ ____ L _ __ ___. 

1 ' G.li:OL1 PT 5-43 
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Amount of cok~ l>rodlwed, in slto1·t to11s, in the UnUed tales f1·om1880 to 1896 ·in olusire, 
· by States ancl Territories-Continued. 

State or Territory. 1892. 

Alabama . ...... . 

Colorado ... ... . 

Georgia .. .. . .. .. 

Illinois . ... ..... . 

Indian <t ........ . 

Indian Territory. 

Kana ........ .. 

K eotncky ..... .. 

l\li ouri .... .. 

Montana ... ... .. 

New l\lexico ... .. 

New York . .... .. 

Ohio .......... .. 

Penn yhania .. . 

Tenn sec . .... .. 

Tex a .. ....... .. 
l. 'tab ........... . 

Virginia ...... .. 

Wa bington . .. .. 

l
·we t irginia .. . 

Wi cou in .... .. . 

Wyoming ... .. .. 

1,501,571 
365 920 

1 07 
3 170 
2,207 
3, «69 
9, 132 

36, 123 
7, 299 

34 

51, 

354, 0 6 
0 

7, 309 I 
147, 912 1 

7, 177 

1, 034,750 1 

33, 00 
0 

Total . . . . . . 12, 010, 

2,200 
5, 724 
7, 135 

-65 

4 , 619 
5,905 

29,945 
5, 03 

12 ro 
2_, ·136 

6, 229,051 
265,777 

0 
16,005 

125,092 
6, 731 

1,06-, 076 

92,029 
2,200 
6, 551 
3,051 
8,439 

a Included with P~nnsyl vnnia. 

----

1, 444 339 
317 3 
60,212 
2, 250 
4, 04 

.2,519 
244, 73 
15, 129 

b Includes production of New York. 

RANK OF COKE-PRODUCING STATES. 

,-;,;] 
1, 4791 437 I 

31l3, 313 1 
53, 673 
2, 600 
'' , 353 

21 , 021 

4,785 
27 107 
~,500 

5,332 

10. :~: I 
11, 7 ··~ 

The following table gives the r elative rank of the tate and Terri­
tor ie in the productiou of coke, from 18 0 to 1 96, iuclu iv 

Rank of the tales and 1e1·rilo1·ies i n production of coke f1·o1n 18 0 to 18.96. 

r Territor.\". ~ 
1-;::: ylvani a . .... 

Virgiuia .... W est 

Ala ba 

Color 

T ·nne 

D'ta ..... .. .. 

ado ..... .... 

s e \. -... - .. 

I 
Yirgin 

OIJio. 

lfl. .... ..... 

. - . --. -.. ~ - . . 

-

1 0. I I I. 1882. 

- 11-1 
--

1 
2 . 2 2 
5 

I 
5 4 

7 6 6 
3 I 3 3 

------ ------ ------
4 
I 4 5 

1883. I 18 5. 

---- --
1 1 1 
2 3 3 
3 2 2 

5 5 5 
4 4 /1 

8 7 7 
6 8 8 

l 86. 

--
1 
4 
2 
5 

3 
6 

I 

1 7 -D 1 1 I 
2 

4 

5 

3 

6 
7 

2 

s 
5 

4 

6 J 
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Rank of the Slates and Territo1·ies in production of ooke jron~ 1880 to 1896-Con tinned. 

Georg ia ......... . 

Kentucky .... .. . . 
6 
9 

7 

10 
\\ ashiugton .. . .... _ ... ..... . . 

ew Mexi co .. . . .. ........... . 

Indi an Territory . . 
tab . .. ... . .. . __ _ 

11 11 

12 ... --0 

7 

10 
7 

11 

12 12 

11 13 

6 
12 13 
14 14 

9 9 
13 12 

12 
7 7 

14 9 
15 10 
10 13 14-
12 14 15 

13 . -- -- · 0 0- --0 0 0-- -0 . 0 0--0 -----0 0--0 
\Visconsiu .. . . .. .. ..... . ..... . .. .... ........... . ...... -· --·- 1··· ·· · 1 

Kansas. . ......... 10 9 9 10 11 11 9 10 11 

Indiana ... . .... . ...... ... .. . ...... ... ... . . .... ...... 13 9 13 

Illinoi .... . .. . : .. 9 10 10 11 15 16 

~:~x::u.~i_: ::::: : :: :::::: : ::::: :::::: : : :~:: 1 ::: : :: :::::: :::::: · - - ~~-- ~ --~~ 
State or Territory. 

Pennsylvan ia .. ... 

We ·t Virgin ia ... . 

Alabama .. . ...... 

Colorado .... .. ... 

T nne see . . .. .... 

Virginia ... ... ... 

Ohio .. ........... 
Montan a ......... 

' w l\iexi o .. .... 

ew York ..... . .. 

\Viscon in ... ... .. 

Kansa ------- ----
I nd ia n:l. .. . . . ..... 

Illinoi · .. ......... 

Mi ouri ....... .. 

Texas .. ... ..... .. 

1889. 1890. l891. , 1892. I 93. ~ ~ ~~ ----------
1 1 l 1 1 1 1 

3 3 
~ I 

3 3 

!I 
3 

2 2 2 2 2 

5 5 5 1 4 5 
4 4 4 5 5 5 4 1 

6 6 6 1 6 6 
6 1 

6 
8 8 8 10 

10 10 11 10 9 10 10 

7 7 7 7 7 7 7 I 
12 11 10 9 9 

1~ I 17 17 16 15 16 
19 20 1 1- 14 I 

15 14 I 13 16 15 19 16 

19 13 u' 13 11 12 11 

19 ------ 20 17 1 

-- ---- --- --- ·---- - --- -.. 13 11 12 

9 9 9 11 12 18 17 

11 12 I 12 12 14 13 15 
14- 16 17 19 H 19 

13 1 17 1 21 21 20 

16 15 I 15 14 17 20 21 

----- -···· ··!···-·· ------ ------ ---- .... , 22 
I - - --

l 96. 

1 

2 

3 
4-

9 

10 

11 

12 

13 
14-

15 

16 
17 

1 

19 
20 

21 
22 

A n in pection of the above table shows that the six chief coke-pro­
ducitJO" States have re umed the ame relative position they occupied 
iul 94. During 1 95, owing to the trike in the Pocahontas region, 
West Virginia dropped from second to third place but recovered 
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second place in 1896. F rom 1888 to 1 91, inclu ive, Tenne ee and 
Colorado occupied fourth and fifth place , r spectiv ly. Colorado took 
fourth pl ace iu 1892, and held i t for tbree year · fell back to fifth place 
in 1895, and regained fourth position in 1896. 

VALUE AND AVERAGE SELLING PRICE O F COKE. 

In the following table i g iven the total value of oke produced in tl.te 
United State in ach year from 1 80 to 1 96, iuclu. iv : 

Total value at the oven of the colw malle in the United tates in the y an from JIJ 0 to 
1896, inol~tsivo, by tates and 1'e!·rilories. 

I tate or Tenito"y . 

Alabama .. ..... . 

,----1--188_2_. -1--1883_._, ___ , ___ --ll 
$425,940 $59 , 473/ I ~ 

Color alto .... ... . 

Georgia- ----- .. . 
Illi.nois ..... .... . 

lnlliaua ........ . 

lndian Territory. 

Kan as .... -- ----
1 Kentucky . ..... . 

.Mis ·onri ....... . 

J Montana ....... . 

' 'e''" lllexico .... . 
Ohio .. . _.. . . . . . . 255, 905 

P nnsylvnuia -- - 5,25-,04.0 
Teun · ee.. .. .. . 316, 607 

tab .... . .. .. .. . 

Virginia ... .. . . . 

·wa ·bin!!ton ... . . 

We t \'irginia .. . 

\Visconsin _. _ ... . 

Wyoming· ·----. 

10,000 

0 

0 

318,797 

0 

0 

267, 156 

753 
45 8501 

' 
0 

5,304 

342,5 

0 
429,571 

0 

0 

476, 665 584, 57 I 512, 162 

100, 194 147, 1661 144-, 1 

29 050 2 '2001 27, 79 

0 01 0 
6, 075 7, 7191 12, 9()-2 

11, 460 16, 560 13, 255 

11, 530 -14, 4251 ' 499 

0 0 0 

0 o1 
900 2, 63 

6 000 21,47 I 91, 410! 9, 700 

266, 113 225, 660! 156, 2941 109, 723 
6, 133, 69 5, 410, 7j 4, 7 3, :..30

1 
4, < 1 6 G 

4 72, 505 459, 1261 4.2 701 39 ' <15!) 

2, 500 0 01 0 
0 44. 345 111, 300 

0 0 1, 900 
520,437 

0 
0 

563,4901 
0 

0 

425 952 

0 

0 

Total .. .... 6,631,2&5 7, 725, 175 8,462, 167 , 121,607 7,242, 7 
I 

tate or Terri tory . 

la.barna ... _ ... _ 

Colorado ....... . 

Georgia ... .... . . 

Illinois . . _ ... ... . 

Inuiana --- -- ... . , 
Iutlian Terri tory. 

Kansas .......... 
1 

$993 302 
- I o69, 120 

170, 0311 

21, 4_71 
17, 9o3

1 
2~,229 

19,2041 

51, 141 

33,435 

2,575 

716,305 

177, 907 

21, 0 

31, 993 

21,755 

29,073 

149,059 

29,764 

25,922 

17, 957 

26 593 

11,700 I 

7,5!JG 

30,4 :~ 1 

33,2:J 
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1'otal value at the o-vtms of the coke made iu the United States in the yea.l'B j 1·om 1880 to 
1896, inol1tBive, by States and Territul'ies-Cont iuued. 

1 86. I 1887. 1888. 1889. 1890. 1891. I 
$10, 0821 $31, 730 $47, 244 $29, 769 $22, 191 $6 '2 1 

0 10, 395 9, 101) 5, 00 9, 2401 10, 000 
01 72, 000 96, 000 122, 023 125, 655 25 ' 523 

E"·~, ..,., 
Keutucky . . .. . . . 

Mi ou ri .. .... .. 

Montana ... ..... 
'ew Mex ico . ... . 

Oh io ........... . 
51, 1801 82, 2601 51, 24-0 1 ' 408

1 
10, 025 10, 925 

94, 042 245, 981 166, 330 1 ' 2221 21 ' 0901 76, 901 
Pennsylvaui a. ... . 7, 664,023 10, 746,352 8, 230, 759 10, 743,492 16,333, 67412,679, 26 

I 
Tenne ee . . . . . . . 6 7, 865 870, 900 490, 491 731, 496 684, 11 701, 03 

Ut ah .. .. .. . .. . .. 0 0 0 3, od 37, 196 35, 778 

V irg in i:L.. .. . .. .. 3051 880 417,36 260,000 325, 611 278, 724 265,107 

W a h ington ..... 4,125 102, 375 0 30,728 46, 696 42, 000 

West 'i ir.,.ioia... 513, 84-3 976, 732 905,549 1, 07-l-, 177 1, 5~ 746 1, 845,043 

Wiscons in . . . . . . . 0 0 1, 500 92,092 143, 612 lll2, 04. 

W~·orui no- . . . . . . . 0 o
1 

0 ____ o 0 0<16 

Total . . . . ... 11, 153, 366 15, 321, 116!12, 445, 96316, 630, 301
1

23, 215, 302 20, 393, 216 

State or Territory. 1892. 1 93. 1894. 1895. 1 96. 

Alabama . . . . . . . . $3, 464, 623 $3,033,521 $3,064,960 
Colomtlo ........ a1,234,320 al,l37,4 a 1, 04B, 306 
Georrr in, . . . . . . . . . 163, 614 136, 0 9 116,286 6 ,4. 6 

Illi noi s ....... .. 
Iuui a.ua ....... .. 

I ndian Territory. 

Kansas ........ . . 

7, 133 
6, 472 

12,402 

19,906 1 '640 

4,4 00 
13, 102 

10, 693 

15,660 

Kentucky....... 72, -63 97, 350 51,566 

iissouri . . . . . . . . 10, 949 9, 735 2, 442 

Montana . . . . . . . . 311, 013 239 560 1 9, 856 

New Mex ico..... 0 1 , 476 2 , 213 29,4.91 

N w York......... ........ .. 35 925 .. .. .. .. .. .. ... . ...... .. 

Ohio........ .. .. 112, 907 4.3, 671 69, 655 

Pennsylvao ia ... 15, 015,336 9,4.68,036 6,585, 4 9 11,90 , 162 

Teou e . . . . . . . 724, 106 491, 523 4 0, 124 754, 926 

Utah .. ............ .. .. .. .... .... .... .. .. ... . .................. .. 
Vir o-i oi :1 .... .. . . 

W ashingto n . .. .. 
322,564 

6.!,632 

5200 

• 647 
73, 57-l 

8,6i6 
42,062 

4,131 

o13, 1 2, -9 

624,011 

(d) 

404,573 

104,894 
W est Virgin ia .. . 

322, 4 6 

50,446 

1,821, 965 

185, 900 

0 

2 2, 9 

34,207 

1,716, 907 

95,851 

10,206 

1, 639, 1, 724, 239 2, 259,999 
\\ iscon ·iu ...... . I Wyom;o • .. .. .. . 

otal .. .. .. 

a Incl udes va.luo of tn h ooko. 
b l n luded 'vlth P ennsylvnnin,. 

19, 465 26, 103 21, 000 

15, 232 17, 133 5 ' 626 

12, 328,856 19, 234, 3191 2~ 660,729 

o I uoludea value of New York coko. 
dlnoluded with Colorado. 
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While this table gives the total of tb value a returned. in the 
scltedules, the figure do not aJway repre nt th arne thin g. A tate­
ment as to the a tual elling pri e of the coke was a k d for ; nd in 
mo t cases inclndiug pos ibly 0 per cent of all th okE> produ d the 
figure are tll e actual elling pri e. In orne a es, how v r, the valu 
i an e t imate. Con iderable of the coke roaue in th nited tate i 
produced by proprietor of blast furna c for on umptiou iu their owu 
furn ace , none b ing old. The vain , therefore, giv n for tlti coke 
would be an e tirnate, ba eel in ome in tan e , wh re tit re ar coke 
work in the nei ghborhood s Bing ·oke for the g neral marke , upon 
tl1 e pric obtained for tbi ok ; in other a t h co t i imat d at 
the co t of the coke at th furu a e, plu a mall p r nta,g f r profLt 
on th oking operation , while in till other ca the valu o·iv n i only 
the actual cost of th oke at tl1 ov 11 • 

Iu th e followin g table i given the average valu p r hort ton of 
tlte coke made in tlt nited tate for ach y ar from 1 0 to 1 96, 
inclu ive by States and Territorie : 

Llrerage ralue p er sho•·t ton at the orens of the coke 1nade in th e ~-nite(l fates i n th e years 
f rom 18 0 to 1 96, inclu5iv , by tales an cl Ten itoriett. 

E· T., .... ,. • • . • .. • ' · • ~ ;- , , • r , ·· r . .. ~ 
Alaba 111 a . ......... $3. 01 1$3. 00 $2. 79 $2. 75 $2. 50 $2. 50 

1

$2. 65 $2. 39 $2. 34 I 
olorado .... ...... 5. 6 5. 29 4. 67 4. 36 3. 45 3. 3. 9 4-.00 I 4. 00 

Geor,. ia .. ........ . 2.15 2.15 2. 15 2. 20 2. 13 2. 01 2. 17 2. 20 2. 12 
llli uob .. .......... 1 3 . 30 3. 10 2. uti 2. 10 1. oo 2. oo 2. 13 2. 1 

l nll iana .. ...... ... ................ .... .. .... .... ...... 2. 93 2. 1 2. 

I~dia u Terri tory . . . 3. 0~ 3. 00 3. 00 3. 00 3. 00 1 3. 6~ 3. 50 3. ~3 2. 90 , 
h an a · ...... .... .. 1. 9 1. 80 1. 70 1 96 2 . 0~ 1. 6o 1.5 t 1. 91 1. 96 

Kentucky . . . . . . . . . 2. 2. 9 2. 3 2. 7 3. 94 3. 14 2. 23 2. 1 2. 0-l 

Mi onr i .. ...... .... ...... .... , . . . .. . . . ... . 
1 
. . . . .......... . . . . 3.50 3.50 

l on tana . .. ..... .. . ..... ...... .. .. .... .... 12. 00 11. 72 .. .. .. 10. 00 . 0 

New Iex ico .. .... ... ........ .. 6. 00 5. 50 

1

5. 00 5. 00 5. 00 6. 00 1 6. 00 
Ohio .. .. .. .. .. .. .. 2. 54 2. 49 I 2. 57 2. 57 2. 49 2. 7 2. 69 2. 65 2. ,J 

Pennsyh-ania .. .. . 1. 86 1. 70 1. 55 1. 22 1. 25 1.25 1. 42 1. 1

1 

1. 26 

Tcnne · ee ...... .. . 2. 4-2 2. 33 2. 52 2. 25 !1. 95 . 1. 31 l. 7 2. 19 1. 27 

Utah .... .......... 10. 00 .. .... 10. 00 ........ ............ ........ .... .. .. 
1 

Y II'"' JTHa ---- .... -- .. .. .. 

1 

....... .. .. . 1. 75 1. 7~ 1 1. 7~ 2. 50 2. 50 1. 74 
Wa b1u gton . . . ........ .. .... .. ........ .. .. 4.7o 4.7o 5.00 7.00 0 

West Virgini a .. ... 1 2. 30 2. 30 2. 26 2.19 1.19 J. 6 1. 9•t 2. 22 1. 70 

'Viscon in . .. .. .... .. .. .. .. .. .. . .. .. . .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. 3. 00 

Average .... . 1.99 u i'7TI W 1.49 W 17.6312.01 ~ 
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Average 1•alue per sll o1·t to ll at the ovens of tho coke made i.n lite U11ited tales in the yBftt"S 

· from 1880 to 1896, incliLsive, by fa tes aud Ten·itories-Con tinn d. 

J nl or~do... . . . . . . . 3. :3 
Georg 1a. . ... . . . . . . l. o7 1. 48 

! Illinois . .... .... . . . 2.57 2. 25 

I ntl ia ua ....... .. .. 1 3. 12 3.2 

I I ndianT rri tory ... 2.70 1 3.25 
Kana .... . . . ..... L !H 2.37 

1\ entucky ...• . .. .. :2.2 1. 0 

1. 10 1. 51 

0 69 0 71 

:\ mv :\lexico . .. . ... · 5. 32 4. 89 

2. 35 

2. 02 

1. 46 

0 91 

4.75 

a3.13 

1. 50 

2. 00 

1. 5 

3.51 

0 

~ 
1 96 . 

$!l.10 $2.07 I 

a2. - a 2. 76 a2. 

1. 25 1.17 

2. 00 2.00 

2.00 1.94 

3. 41 

2. 14 

1. 46 

1. 20 

7. 49 

4.32 2. 01 

~~~~~:~~;~:~:)~>: :: : -~:- :~- -~~ :~- 0 i:" ~: 0 -~: ~~- ,1 :: :! 0 0 ~ :-i 0 ~ - , - 0 ~:- i~~- b ~: ~!)2 0 

T~n n e ec . .. ...... 2.03 1.96 1. 93 2.05 1. 85 1. 64 1.90 1. 4-

t.ali. .... ... ... .. . 4.00 4.36 4.50 0 . .. . . . ..... ... ............... . 

Virg inia ... .. . .... 2. 22 1. 68 1.51:$ 1 2. 1 2.26 1.6-1 1.32 1 1.509 1 
Wash ington . . ...... 00 . 00 7. 00 7. 03 5. 0 3. 4 4-. 27 I tJ.O~ 
WestVi rg in ia ..... 1. 76 1. 3 1 1. 3 1.76 1. 62 1.3+ 1 1.37 
\\ i ·on in ......... 5.7ii 5. 75 5. 6l 5. 50 6. 41 4. 5 5.:25 3.94 I " "yomiog .... .. .. . .......... .. 3. 00 0 3 50 o3. 00 3. 50 3. ~

7 
I 

~vorage ..... 
1
-l.62 ~1.971u 1. 74 1.3~ 1.44 ~ 

aA, .. erniTe value, inclucling ( tnh. o Value estimated. 
b A\1 Crage vn luo. jJl clUtling ~ow York. 

From t lli t abl it appear · tll at t he average value per ton of coke in 
tb ni t d ta te iu 1 !)6 wa practically 1. ±, again t l.44 in 1 '95, 
a gain of 40 ent p r too , or about 27 per cent. I euo ylvania i 
re pou ible for mo t of t llis a1lvance. 'l'lle average pri ce for coke in 
P nnsyl vaoia in 1SD5 was l.266 per ton , an advan ce from 1.086 iu 
1894. 'l'be price in 1 96, a showu, ad vanced 5"".6 ceu t , or more tllan 
40 per ent. Tbi ad va nce in price wa uot du to any improv d trade 
condition but to the determination on the part of orne of the larger 
'onn 11 ville oking intere t to maintain price at a profitable figure. 

TlJe i u r a. ' ed price were obtained but a.t ~1 aet·ifice in touuage of more 
t han 30 p r 'ent. By tll i advance in price of U01mell ville coke, com­
petitiv r eo-ion ecured a foothold iu markets heretofore almo t exclu-
ively nppli cd by Connell ville coke. The other coke region of Peou­

sylvauia and th e New I iv r region of We~t Virginia reaped tbe benefit, 
a "i shown by increa eel production from tlJo 'e eli trict . The ad vance 
in price of coke was felt in all tbe Appala hian S tates e ·ce1) t A la-

• 
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bn.ma and T nn es ee, the two outhernmo t cok producer~ . Ohio 
sho" an increas from 2.40 to 2.58; \ irginia from l.32 t 1.500; 
v'l e t 1.31 to 1.37; entucky from ''1.46 to 1.55, 
and Georgia fl'Om 1.276. 'rhe avcrag price in Alabama 
declined from 2.10 to 2.07; in T nne see from 1.90 to . l. 4. 

In the Rocky Mountain fields it i se n that the price in Ool rado 
increased from 2.76 to 2. , wbil it clecrea ed in all the other tates; 
Montana from 7.49 to 7.0 ; N w Mexico from "".Ol to 2, a.ud 

Wa hin gton. 
$4.04-. 

3.50 to 3. In the intermediate tat s tl1 value per 
s and d rea ed in two. Tho incr a c w re 

COAL CONSUMED IN THE MANUFACTURE OF COKE. 

In the following tabl i given th total number of ton of coal u ed 
in the manufacture of oke in th nited tate for the year. 18 0 to 
1896: 

A nwunt of coal11Bed in tlte manufactm·e of coke i u the ni led ta.tea f ro!n 1880 to 1896, 
inclu~i~e, by fates and 1'e1Titories. 

hort tons.] 

State or Territor)~ 1_1_0. 1881. 
J 2. 1-1 3. , _ _ 

Ala bam a . . . . . . . . 26j 839j 359, 699

1 
Colorado... ..... 1 0, 5-J9I 224, 0 9 

G orgia. . . . . . . . . 77, 670I 111, 7 

Illinois...... . . . . 31, 240 25, 70! 31, 370 30, 16 

In lian Terri tory 2, 494 3, 2661 4, 150 3, 0 
Kan as . . . . . . . . . . 4, 800! , 00 9, 200 13, 400 11, 500 
Kentucky . . . . . . . 7, 206 7 406 6, 006 , 437 3, 451 

Montana_----·-- --- ----- .. ........ ---------· ----1-----· ---- 1651 
ew~feXICO..... .......... .. .. ...... 1,500 6,941 29,990 

172, 453 201, 145 1 1, 577 152,502 10 '164 68, 796 
Pennsylvania ... 4,347. 5- 5,393,503 6, 149, 179 6, 23,275

1
6,204,60,! 6,17 ,500 

217,656 241,64.4 313,537 330,961 34 '295 412,53 
tah . . . . . . . . . . . 2, 000

1
. . . . . . . . . . 500

1 

.. _ ...... _ ..... . ___ . _ . _ . _ . _ .. . 

Virgiuia .... ___ ------ ---- ,--- -- · .. , . .... .. .... 39,000 99,000 1, 99 
Washin&rton. ---- --- -- - .... ...... . ... .. .... ____ ...... ____ 700 5-14 

West Virginia... 230, 75 ,_304, 823 ~' 653 4 ll, 159 385,588 415,533 1 

Total . . . . . 5, 237, 741 6, 546, 762 7, 577, 646 , 516, 670 7, 951, 974 8, 071, 126 
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. thnount of coal 1t8ed in the ma~~mfactu1·e of coke in the Uni tecl States f?·om 1880 to 1896, 

inclu sive, by States and Tel'r itwies-Continued. 

Stato or Territory. 
1886. I 

Ala bama . . .... ... 635, 120 
Colorn.do .. .. ... . 22 , 060 
Geor.,ia .. . ... . .. 136, 133 
Ill inoi s . ......... 17,806 
Ind iana . .... . . .. 13,030 
Indi an Terri tory . 10,242 

Kansas ...... ... . 23, 062 

Kentucky . . .... . 9, 0551 

Mis ouri ... ..... -- ------ --
Montana. ...... . . ----- ---- -

· New Mexico . .... 18, 19t~ 

Ohio . .... . ... ... 59, 332 
Pennsylvania . .. 8,290,849 

[Short tons.] 

1887. 

550,047 

267, 487 

158,4 2 

16,596 

35, 600 

20, 121 

27,604 

29,129 
5,400 

10,800 

22,549 

164,974 

__ - - - :- - 1 o_o. -1 JSOt. I 
1, 09, 964 2, 144, 277 

1889. I 
85 '608

1 
1, 746,277 

274, 212 

140,000 

13,020 

26,547 

13, 126 
24,,934 

42,6421 
5 000 
' 

20, 000 

1<1, 62 

299,731 

157, 78 

19, 250 

16, 428 

13,277 

21, 600 

25, 192 

8,485 

30,576 

7,162 

407, 023 452, 749 

24,372 
9,491 

164,875 

10,000 

, 6 

32, 148 61,667 

3, 980 4, 000 

124, 201 132, 2 126, 921 69, 320 

9, 673,09711, 581, 292 13, 046, 14310,58 '544 
Tenne see . . . . . . . 621, 669 655, 57 630, 099 626, 016 · 600, 387 623, 177 

tah.. . ...... .. . ... . .. . . . . . . . . . . . . . . .. . .. . . . . . 2, 217 24,05 25, 2 1 

Vi rginia . . . . . . . . 200,018 230, 529 238, 793 251, 683 285, 113 

Wa hing t on.. ... 1, 400 22,500 . . . . . . . . . . 6, 983 9, 120 10, 000 

'Nest Virg inia... 425, 002
1 

698, 327 863, 707 1, 001,372 1, 305,266 1, 716, 976 

\Visconsin . ..... .. .. .... ... ·. .. .... ... 1, 000 25, 616 38, 425 52, 904 

~Tyommg ... ... . .... .. ... 1. .. .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 470 
------------1----1---- 1-----1 

Total .. .. . 
1

10, 688, 972
1
11, 859, 752jl 2, 945, 350 l -, 960, 97318, 005, 209116, 344, 540 

tate or Territory. 

olontdo .... .. . . 

Georgia .... ... . . 

Illiooi ...... ... . 

Indiana . . . . . . .. . 

Indian Terr itor y . 

Kansa .. ... .... . 

Kentucky . .... . . 

Mis our i . . ..... . 

Montana ...... . . 

:N w Mexico .. .. . 

---
1894. 1--1-89_5_. - ---18-96_. _ _ 

2, 5 5, 966 2, 015 398 1, 574,, 245 2, 573, 713 

1892. 1893. 

a 599, 200 a628, 935 a542, 429 a639, 238 

15 } 978 

11, 0 

64,412 

0 

95, 236 

97,212 

8, 875 

61, 770 

14, 69 

166,523 

3,800 

13,489 

7, 274 

13, 2 8 

66,41 
3,442 

33,313 

13,042 

15, 150 . . . . .. .. ... . 

42,963 55, 324 

alnolucles coal onsumeci in Utab. 
b Included with P ennsy lvania. 

109,655 

3,900 

,956 
11,825 53,02 

8.4241 8,94 0 

63,419 55, 719 

3,120 4 471 

55, 770 113,165 

22,385 39, 286 

22,-07 (b) 

51, 921 128,923 
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.d11101111t of coal nsed in tlt e mannjactu1·e of coke in th wited State f1'011t 18 0 to 1 96, 
inclns i.re, by tat~s and Terrilo1·ies- ontinn d. 

I 93. I 1894. 

12, 591, 3451 !),059, 11 9, 3 6, 702 

600, 126 449, 511 5161 02 

1895 . 

Virginia, .. ...... oJ?6 -17 19,1, 059 2 01524 
-- I I 

Wa ·hin g ton ... .. 121372 111374 ,563 

'' e t Vir.,.inia ... 1170911 3 1, 7-!51757 1,976 12 

Wi con ·in ....... 5~ , 300 2410 ~ 6 3 13 

\\ yoming .... ... 0 51400 1685 
- - ·-- - - ---1 

Total . .. . . 1 , 131337 14, 9171 1+6 14134 1750 201 

a Includes oa l ('on umcd in New York . 
b I.ncludecl " ' ith Colorado. 

(t 111 124 1 610 I 

6001379 

0 

(b) 

In regard to this table, it i to be uot d t hat in many ca the tate-
menta to the amount of coal u eel in tbe production of •oke i an c ·ti­
mate. A t but few works i tbe coal weighed before b ing charged into 
th oven . great deal of the oke mad in the nited tate is from 
ruu of mine-that is all of th product of mining, lump, nut, and lack 
a it come to tb mouth of the pit in the mine car, i cbarg d into the 
oven -and if no coal is old a coal it i · comparatively a y to a cer­
t ain from the amount paid for miniug what is the amount of oal 
charged into the ov n . Bnt even in uch ca e cou iderabl diffi ·ulty 
al'i e from the fa.ct that mining is paid for by the mea ured bu h lor 
ton of o many cubic feet, while our tati tic are b weigl1t, and the 
mea ured bu bel or ton i often not the equivalent of the w igbed 
bu )Je! or Mn. It i al ·o true that in certain di .., tricts wher tl1 men 
ar paid by the car the car contain even of mea ured ton mor tha11 
the men are paid for. nder uch circum tances it i · not to the inter­
e t of the operator to wei ·h the coal as it i charged into the ov n. 

Further, in many districts coke making i imply for the purpo e of 
utilizing tbe . lack coal produced in mining or that whi h fall throu~>'h 

the creen at the tipple when lump i old. Iu su h ca e the Ia ·k i 
rarely, if ever, wei ghed as it i charg d into the oven , o that any 
tatement a to the amount of coal u eu at such works will be an ti­

ruate. At om work the coal i often weighed for a brief period and 
the coke being weighe las it is old, a percentage of yield i ascertain d 
wiJich is used in tatement a to the amount of coal used and the yield 
of tlJis coal iu coke. 

Great care bas been exerci ed, in view of the e fact , to reach a n,t. 
i ·factory estimate as to the a,mount of coal u. eel in the production of 
coke, as given in the table immediately preceding, and the percentage 
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yield of coal in coke as shown in the table next subsequent. AnaiJ'Se 
of coals from most of the distriet s in the United States have been 
secured. The e an alyses, checked by information otherwise secm·ed 
as to the method of coking in each district, have made it po ible to 
reach a conclusion as to whether the returns made were a.pl roximately 
correct or not. Where it has been judged that they were incorrect, 
correspondence bas u uaUy led to revi ion . It is sometimes the cus­
tom of coke manufacturers who do not weigh the coal charged into the 
ovens to estimate that the yield of coke is equal to the percentage of 
the fixed ca.rbon and a II in tbe coal. A report from a certain coke 
works showed a yield of 77 per cent. 'Ibis 'vas equal to tbe average 
amount of fixed carbon and a h in the coal. Furth r inquiry developed 
the fact that at other mines in thi district, using the same character of 
coal , the yield as reported varied from 50 to 66 per cent. pon tlle 
attention of the party making the return being called to th e fact , the 
yield was reduced from 77 to 63 per cent. As coke is old by weight, 
it bas always been assumed that tlle r port of production of · coke wa 
accurate, and where t lle coal was not weighed, the yield of coal in 
coke being a certaine1l , a calcula.tion could be made which would bow 
approximately the amount of coal u ed . 

But even under these conditions it i believed that more coal was 
actually nsed in the productivn of coke in each of th years covered by 
the above table tbau i shown. 

The amount of coal necessary to produce a. ton of coke, a uming 
that the above tables are a}Jproxima.tely correct, was a follow 

Coal1·equ.irecl to p1·ocluce a ton of coke in to11B or 1JoundB. 

Tons. Pounds. Year. Tons. Pounds. 

1.57 3,140 9 .......... 1. 5ii 3,100 
1 1. ......... 1.59 3,1 0 1.56 3, 120 
1 2 ...... .. .. 1. 5 3,160 1. 5 3, 160 
1883.. .. ...... 1.56 3,120 1.57 ::1,140 

1. 63 3,260 1. 57 3, 140 

·-·· ·- ---- 1.5 3,160 1894 ........ .. 1 56 3, 120 
1.56 3,120 1 95 ....... . .. 1. 56 3,120 

l 1 1. 56 3, 120 
1 ----- ----· 1. 51 3, 020 

1. 5 ~ 3,170 1 96 ........ .. 

Iu the following table i shown the percentage yield of coal in the 
man ufacture of coke for the years 1 80 to 1896. By the "yield' is of 
cour e meant the percentage of the con tituents of the coal that remain 
as coke after t he proce of coking. 

While these table~ bow an a.verage of something like 64- per cent 
for mo t of the year , it is believed that even tbis is a little too higll. 
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Probably the actual yield of coal in coke throughout the Umted, tates, 
if the actual weight of coal charged into t he ovens and the actual 
weight of the coke drawn ha 1 been taken, would not ha e e ·ceed d 60 
or 61 per ceu t. 

Pe1·centage yield of coal in the 7ltll1!1tfaotrmJ of coke in the 11iled States in the yea1·s 1880 
to 1896 inclrr sire, by tales and 1'en·ilo1'ies. 

tate or Territory. 

Alabama .. . . . ... . 

Colorado . . . . . . . . . 49 

Georgia . . . . . . . . . . 60 60 

niinois..... . ..... 41 42 

Indiana . . . . . . . . . . 0 0 

I ndian Territory.. 62 62 

Kansa. . . ... . . ... . 

Kentucky . . .... . . 

Mis ouri ..... ... . 

Montana ... .. .. . . 

ew Mexico ..... . 

Ohio ....... . .... . 

Pennsylvania ... . 

'!'annes e .. . .. .. . 
Texas ........... . 

( tah ....... ..... . 
Virginia .. ..... • . 
·washington ..... . 

West Virgin ia . .. . 
Wisconsin . .... .. . 
\Vyoming . . . ... · .. 

Tota l average. 

tat or Terri tory. 

61 

60 

0 

0 

0 

5 

65 
60 

0 

50 
0 

0 

60 
0 

0 

63 

Geor .,ia. .. . .. .. . . 60 
Illinois . ...... .. . . 60 
Indiana...... . . . . 51 

Indian Territory.. 50 

Kltnsas... .... .. .. 64 
Kentucky . . . . . . . . 52 

Missouri : . . . . . . . . 62 

61. 4. 

60 
0 

0 

0 

59 
64 

60 
0 

0 
0 

0 

61 

0 

0 

60 

60 
55 

51 

50 

56 

51 

65 

57 

60 
45 

0 

62 
6" 

59 

0 

0 

60 
60 
60 
43 

0 

62 

62.9 

60 
0 

0 

60 
64 

60 
4.3 

0 

62 
62.3 
()-t 

0 

4.6 

50 

0 

57 

59 
54 

;) 52 

66.7 57. 3 57.5 

0 

56.3 56 
57 "9 

64.6 65.2 

66.7 1 60 
61 5 

57 

64 

60 
0 

50 
0 

0 

63 

0 

0 

60 

5 
65 
6:& 

0 

0 
6-l. 5 

0 

63 

0 

0 

5 
62 

63 

0 

53 59 
0 50 

56 15-l 
65.3 

61 61 

0 0 

G~. 3 6~ 6~. 1 7~. I &~. 7 

57. 5 "7 58. 9 65 I 0 

62 63 62 63. 3 I 61. 6 
0 0 0 0 50 

0 0 0 0 0 ----1-
M 63 M 64.2

1

M 

5 . 7 5 . 7 57.5 

61 63. 9 a57. 7 a5 . 5 

55.9 

57.9 

48.6 

4.2 

63.5 
4.4 . 8 

65.4 

c~5.6 a5.9 

62. 5 51. 5 52. 50.6 49 

52 66 62.5 66.7 

44. 4.9. 7 4.8. 5 49 

4.6 50 47 43. 40 

52 59.2 62. 62. 53.5 

52 51 50 40.1 4 . 6 

66 65. 66.5 65 55.9 

a A verage, includ.ing Utah. 
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Pe·roentage yield of coal in the 1nanujaottwe of coke in the United States in the yean 1880 

to 1896, inclusive, by States ancl Ten·itories-Coutinued. 

tate or T nrritory. 

· ew Mexico ...... 4 51.5 50 61.7 
Xew York .. .. ____ - ----- .... .... ___ _ - -- --- 84. 3. 4 
Ohio ....... __ __ __ I 56 ' 59 1 56 54.4 

Iennsylvania ..... , 66 65 66 66.'1 
Tennessee .. . . . ... 57 5 59 

52 59 56 62.7 

66 66.9 66.2 a66. 1 

59 56. 6 57. 9 56.5 

0 0 54 0 
tab .. ___________ 3± 35 .. ____ ----------- ---------- -

Texa .. _. __ .. _ _- .. , 0 I 0 0 

Vir~ri n i : L --------- 61 66 65.3 64. 5 64.2 59. 6 5 . 9 

Wasbiugtou .. --.. 55 1 64 5 59 6J . 2 65.9 67 
West Virgi nia ___ _ 61 ' 59 60.5 60.8 60.4 61.6 61. 4 

Wi COD in ... . .... 62.5 65 65 62.2 62 67 60 ·6-

Wyoming .. . ..... 0 0 60 0 54 50 47.8 47.6 

Total average_ ,--;:- --;:-~--;:- 63.5_6_!_ ~ 63 

~---- ----~ 
a.A.vernge, including Now York. 

The following table contain an exhibit of the amount and val ue of 
coal u ed in tlle manufacture of coke in the nit d tate · during the 
r a. t three year . The, e table· al o how the average value per ton of 
coal us d aud the amount and value of coalnece sary to make a ton of 
coke. The averao·e price per ton of coal u ·ed in 1894 wa 65. cent ; 
in 1 95, GG cut · and iu 1 9 , G5.9 cent ·, the variation in the three 
year beino- only ·"" of a c nt per ton. It can be en from thi that the 
advanced price for cok in 1 'UU wa not due to any advance in the cost 
of the coal. .E eon ylvania, iu wbi h tb ad van ·e of th price in coke 
wa ruo t pronounced, paid 61.6 cents per ton for her coal inl 95, and 
62.5 c nt per ton i11 1 96, au ad a n ·e of .9 cent. Th au e lea ling 
to th advauce in prie have ueen already di cu ed. 'rhevaJue of coal 
per ton of ok made wa 93 cents inl 9- and 94..4 cents in 1 96, not by 
auy m ans sufficient to account for au ad vance from 1.266 in the price of 
cok for 1 !) to 1.792 in 1896. 1\fakiug a further compari on , it will be 
e n that tll dilferen e betwe n tu e value of co, l per ton of coke and 

th value of the ·oke per ton in the n ited tate during 1895 was 41 
cent . In 1 '96 th value of coal u ed in a ton of coke was 1.04, and 
t he aJ.ue per tou of coke wa 1. 37, a difference of 79.7 cent . In 
P no ylvauia the ditferen e wa 4. ' cent , nearly 90 per cent over 
Lhe value of the coal. ln A labama the value of coal wa 1.3 5 while 
the selling pri e of coke was 2.07, a difference of 6 .5 cents agai n t a 
rli.fference of 61 cents in 1 95. In Colorado the r lat-ive figures in 1896 
w re 1.()5 for coal and 2.8 for ·oke; iu 1 95 the figure were 1.66 for 
coal ~bod 2. 76 for coke. We t Virginia, in 1896, placed 84.6 cents as the 
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value of coal and $1.37 for cok ; in 1 95, 7 cent for coal and $1. 4 for 
coke. In 1:e11ne ee the value of coal in 1 96 was $1.29, of coke $1. 4; 
in 1 95, $ 1.31 and 1.90, re p cti vely. 

Amount and t·alu e of coal 1,sed in th e 111 Mwjacl1t1'6 ofcok in til e Un·itecl tales in 1896, aml 
amount a.ncl 1Jltlue of sam e per ton of coke. 

Total '•alue Vu.lu of .1.\ mount of I Vn luo nf 
Con i used. of con i. con i per co• I per ton coni to n ton 

ton . of cuke. 1 of coke. 

-----
hort tons. horttOII;J. 

Alabama .............. . $0.796 1. 74 $1.3 -

olorado ( a) .......... .. 601, 2 . 94 ] .76 1. 5 
Georg ia .. ........ .. . .. . 54, ~7 .50 -· o.J 1. 2 
Illinoi ...... .... . .... .. 975 <;>-·-<> . 375 
Indiana ........... .. .. lj 360 .49 1. OJ 

Indian Territory ....... . 43, 257 16 2.056 
Kan as ............... .. 4 170 . 466 7 
K ntncl>y ............ .. . 26 . 536 
Mi ouri .............. . .56 1. 00 
Montana .. .... .. ...... . 1. 72 3.23 

ew ~~ ::s:ico .. ........ .. . 66 1. 62 1. 9 

Ohio ........ ........ . .. 1. OL 1. 59 1. 6 
Penn ylvunia(b) ...... .. . 6-5 1. -1 .oa 
Tenues e .. .......... .. . 73 1. 77 1 .• 9 

Virgini a .. .... ........ . . 62 1. 70 1.05 
Wa h ington .. .... .. ... . 1. 79 1. 4.9 2.67 
Wet Virgini a .. .... .. .. . 519 1. 1:1 10 

\\ iscou iD ...•.•••..•. •• 3.-1 
Wyoming .... ...... .. .. 

a~1gures given for Colorado include the statistics of '{j1ah. 
b Figures gh·en for P ennsylvania. include the statistics of ew York. 
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.Lhnotmt and value of coal1tsecl'in themanttfacttt?·eof coke i n the Uni tecl S tates in1895, and 
amount and va.lue of same per ton of coke. 

I 
Total va lue Value of I amount of Vnlue ot 

State or Terri tory . Coal us d. of coal . coal per coni p r l<> n coalto n tou 
ton. of coke. of coke. 

hort ton•. hort ton s. 

Ala.bama 0 00 000 .. . o 0 .... 2,459,465 $2, 153,233 1. 70 $1.49 
C:olorado (a) 0 .......... 5 o, 54 568,067 1. 70 1. 66 
Geo r o- ia .... .. ____ .. __ .. 11 '900 .65 1.97 1.2 
Illinoi -- -- ----- ------- 3,600 0 25 1. 60 0 40 
Indiana .... .. .......... 9, 898 .48 2. 06 9 
Indian Tenitory 0 0 0 0 0 0 0 0 11,825 0 25 2.2 0 57 
Kansa - -·-- · - · ----- -- -- ,424 0 42 1. 59 0 67 
Ken tucky .. 0 .. 0 ....... 0 63,419 0 20 2. 49 0 50 
Missouri --- --- -.---- --. 3, 120 1, 248 . 40 1. 54 0 62 
Montana 0. 0 0 0 0 0 00. 0 00 0 0 55,770 146,967 2. 64 2. 20 5. 81 
New Mexico 0 0 0 0 0 0 0 0 0 0 0 0 22, 385 12, 024 0 537 1. 53 2 
Ohio .. ...... ...... 0 .. .. 51, 921 50,593 0 fJ7 1. 79 1. 74 
Pennsyh ·a niao OOOo .. .... 14,211, 567 8 752, 418 0 616 1. 51 .93 
Tcnne s e ............ .. 51,401 0 757 1. 73 1. 31 
Virg ini a ...... Oooo .. .... 271 ,056 .66 1. 68 1. 11 
Washing ton .... .... .... 43,532 1. 9 1. 52 2. 7 
West Virginia 0 0 0 0 0 0 • 0 0 0 1, 126,161 0 539 1. 62 0 87 
\Y iscon in .. .... 0000 .... 19,474 2.35 1. 67 3.92 

' yomi ng ·---- - -- -- ---- 7,680 0 75 2. 09 1. 57 

T t n l and a vera s 0 20, . 66 1. 56 1. 03 

a Fig ure· g h•eu for Colorado include the s tatistics of tab. 
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Amount and value of coal used ·in the ~na:nufacture of coke in the n'ited StateB in 1894, and 
anw1mt a'lld value of same JJCI' t011 of coke. 

Coal used. Total ""lue 
of coal. 

Value of 
coal per 

ton. 

Amount of I VaJu of 
oal per ton coil.! to a ton 
of coke. of cok . Is-" Tou;w,, 

i-- ------- -----1----- ----1----1-----
Short tons. 

Alabama _ ...... __ .. -- .. 
1 

1, 574, 245 
Coiorado ( a) __ .. .... ---- 542, 429 
Georgia __________ _ . __ --
Illinois. _______________ _ 

India.na __________ -- __ --

Iudia.u Terri tory __ .. __ .. 
!Can as __ __ __ _ __ __ ____ __ 

Kentucky __________ __ __ 

Missou ri _____________ __ 

Montan a _ -·-- ___ -- __ ----

New 1exi o __ -- __ ------

166,523 
3, 00 

13,489 
7,274 

13,288 
66,41 

Ohio _____________ ------ 55, 324 

Penn ylvania . -------- -- 9, 059,11 
Teuues ee .. _______ . ___ . 

Yirginia . --------------
Wasbi~~ton : ___ ... ___ -- ~ 

\Vest ' ' 1rg1D1a ______ __ __ 
'> is con in __ .. __________ I 

Wyoming ---- __ .... -- .. 

'563 
1, 976,12 

6,343 
8,685 

$1, 443, 04-3 
539,065 
121, 2 

950 
6,265 
1, 19 
6,275 

14, 30<1 

52 
5,317,695 

377,229 
309,730 

16, 91 
1, 102, 105 

17,443 
5,211 

$0. 917 
. 994 

.73 

. 2-

.465 

. 25 
, 117 

'215 
.45 

3.00 
1.40 

2.75 
b . 60 

---- 1-------:------1 
ToLaJ nu tl uvet·agos . 14,348,700 9, -un, 81'll I . oos 

Short tons. 

1. 70 
1.71 

1. 79 
1. 73 
2.06 

1. 53 
1.92 
2.00 

1. 70 
1. 4.9 

$1.56 

1.70 
L 31 

'4.3 

. 96 

. 60 
'711 

1. 77 l. 29 
1. 56 1. 72 
1. 63 3. 12 
1. <f6 . 93 
1. 50 4.13 

2.00 1.20 I 
1. GO ~--1-. ro 

a Figures given for Colorado include ~he statistics of Utah. 
b Val ue estimated. 
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CONDITION IN WHICH COAL IS CHARG E D I NTO OV E NS . 

In the following table will be fou nd a statement of the condition of 
coal when charged into ovens-that is, whether i t i run of mine, slack, 
washed, or unwashed. The tables for 1896, 1895, and 1 94 are given. 
Th e headings explain them, el ve . It i only nece sary to tate that run 
of mine, washed, includes that run-of-miue coal which is crushed before 
being wa bed. 

Chamcter of coal used in the ma.1mfactu1·e of coke in 1896. 

Run of mine. Sl~tck . 

Stale or Terri tory. 

I 
--- -' Total. 

nwnshud. Wa-shed. Unwashed. Washed. 

Short ton•. Short tons. Short tons. Short ton•. Short tons. 

Alabama .......... 1, 292, 191 I 70, 125 51,674 1,159,723 2,573,713 
Colorado (a) ...... . 143, 604 0 378, 776 116,85 639,238 
Georgia . ... .. ..... 0 109,655 0 0 1 109 655 
Illinois ......... .. . 0 0 0 3, 9oo I 3, 900 
Indiana ........... 0 0 0 ' 956 8 956 
Indian Territory ... 0 0 0 53, o28 I 53,02 
Kansa ............ 0 0 8,940 0 1 ' 940 . 
Kentucky . ., . . . . .. . 16,271 0 0 39,44 55, 719 
Mis ouri .......... . 0 0 4,471 

63, 16~ I 
4,471 

Montana ........ . . 0 50,000 0 1.13, 161i 
N w ~fexico .. ..... 61~ I 0 39,2 6 0 39,2 6 
Ohio . ............. 8 0 24, 3~5 15, 9 2 1 12 923 
P nnsylvani;~ ( b) ... 9,2 9, 0 9 273,082 1,463, 047 99, 392 11, 124, 610 
Tenne ee .... ..... 

, •. ,: 1 

206,319 219,231 174, 29 I 600,379 
irginia .. .... ..... 0 370 624 13,584 454,964 

Washington . ...... :W,967 o . 17, 71 3 ,685 
W st Virgi nia .. .. . 407,87 33,096 2, 079,237 1 167,393 2,687,104 
Wiscon in ......... 0 0 5, 1 3 1 3,465 ,64 
·wyoming ..... ... . . 0 0 41,03 0 41,03 

T taL. .. .... 11 307,905 763,244 4,685, s2 j 1 937, «r I 18, 694, 422 

1 GEOL, PT 5-44 
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lta.!'IWIII1' of coal '118ed in the manufacture of coX·e inl 95 aud 1 94. 

t.a te or Territ-ory. 

Alabama ..... ..... . 

Colorado (a) .... .. .. 

Geor<>- ia ...... .. ... . 

Jlliuois ...... . .... -.-
Indi a na ...... .... .. 

Indian Territor~~ .. . 

Kana . .......... .. 

Kentu cky ........ .. 

l\Iis ond ..... .... .. 

Montana .......... . 

N w Ie..--d co ....... . 

ow York .... .. ... . 

Ohio ......... . ... .. 

P un sylvania . .... .. 

Tennes ee ..... .... . 
Texa · -- - -· _____ __ _ 

Virginia ...... . .. .. 

Wa bin~:,rton .. .... .. 
\ Ve t \'ir o-inia ...... I 
\Vi consio ........ .. 

Wyoming .... .... .. 

l101't tonr. 

20 '020 
119. 6 

0 

0 

0 

0 

0 

0 

01 
0 

10,000 

0 

2 , 053 

13, 61 , 376 1 

96, 744 I 

0 

114,802 

0 
4-0:> 72u 

'287 
0 

Total .. .. .. .. 15, 609, 75 

hort to11s. 

0 

0 

11 '900 

0 
0 

0 

0 

502 

0 

0 

0 

0 

0 
34,72 

59,284 

0 

1 05. 

0 

0 
0 

0 

,424 
624 I 

0 

0 295,935 

0 0 
!!4, Oii1 1, <176 003 

0 0 
0 10, 2-W 

- 237, 4sS I 3, 052,246 

a Inrhuling tab 'A consumption . 

i , 119 

0 

'600 
9, !l 

11, 25 

0 
6~,293 

0 
5-,770 

~ I 
13 000 

117,594 

242, 721 

-so 

-I 
I 

~-, 770 

22, 

22 207 

51 921 

14, 211,567 

'655 
fi30 

0 410,737 

22, 973 22, 973. 
1 2, 03~ 2, 0 7, 16 

0 '2 7 
0 10,240 

1, 94 , 734 1 20, ,323 
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Characle1· of coal used in the manufacture of coke in 1895 and 1 91- ontin11e<l. 

Alal>ama. ··---· .. .. ! 
olorado (a ) . .. . __ _ _ 

Gl\o rgi:t . ___ _ .. ____ _ 

llli no is . . ____ ... ___ . 

Ind ian a . . _ .. _ . . ___ _ 

lndi ::t nT rri tory .... 

Kao a . ·· ---· . . ___ _ 
K o tu · ky . __ _ . . . __ . 

i)J issou ri _ . _ . .. - . -- -I 
~fout: 111a __ __ __ __ __ _ 

New )l ex ico _____ __ _ 

Ohio_ -----· ____ ·-- -

Penn y h ·nui a ·-- ---

T t>nn e ·sctl ...... - - --
\' i rgi ni a __ -. - ____ . . • 

\ Vashirwton ___ ___ . _ 

\ Ves t Virginia . ____ _ 

\oVi con~ in . ____ ____ _ 

Wyomin~ ---- -· __ _ _ 

•U1, 097 

126,642 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

671,534 

166, 990 
103 74 

0 

162, 270 

6,343 

0 

Total- - ----- - 9,64 , 750 

hort tons. l 

7 429 

166, 52~ I 
~ I 
01 

2, 98~ I 
0 

33, 313 
0 

0 

11 ', 279 

61,811 

0 

0 

14, 901 
0 

0 

I 9-1. 

l:t k . 

U,nwnshed. 

3,442 

0 

13,042 

14, 845 1 
:!0-1 11 

149, 95 

176, 650 
0 

0 1 
0 

5, 00 
4, 00 

7, 274 

0 
55,53 

0 

0 

0 
40,479 
64, 494 

1 ' 013 
0 

563 
191,222 

0 

Totnl. 

'/t ort tons. 

1, 574, 245 

5-12, ·1-29 

166 523 

3, 00 

13, 4 9 

7, 27•1 

13,2 

66, 418 
3, 442 

3:1,313 

13, 042 

55, 324 

9, 059, 118 

516, 02 
_ O, i>24 

563 

1, 9"76 12 

6, 343 

I•r m t he abov table· it will be een that in 1 94 70 per ent of the 
coal u ·eu wa ' run of min ; in 1 !)5 it wa 7G per cent, and in 1 ~96 60 
per c n . In 1 9-! 30 p r · ut of t iJ e coal us d wa ' lack in 1 95 24 
per c nt and in 1 96 40 p r c nt. 'rhe percentage of washed coaJ. 
iucr a ·eel from 11 iu 1 94 and 10.5 in 1 95 to 14 iu 1 96. 'I he iucrease 
in wa b d oal wa ntirely in run of wine. The n.mount of wa ' bed 
lack 11 ' •d W:'IS witiJiu ·ix-tentb of one per ·eut of wha t it wa ~ in 

1 !.l5. The amoun t of wa heel ruu -of-miu coal u diu I 9U wa ' more 
t han three tim 's what it wa iu 1 95, and 11 early twi · a much a ' in 
1< !)-! which wa · the year of previou - lar!Te ·r. ·onsumptiou. 
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In the following table tl1e , tati, tics reo·arding the cha.racter of the 
coal for the year 1890 to 1 96, in ·lu ive, are ·onsolida ted: 

(; /taracter of coal used in the ntamlj'aolut·e of ooke in Uw United ta l•·s siuoe I '90 . 

Totnl. 
·wnshed. 1 
ilort to11 1. Short ton•. 

93 1, 2U 1 , 005 209 
2, 945, 359 52, 959 1G 34-!-, 5·10 
3, 256, 493 779, 156 1 I 13, 337 

350, 112 3 049, 075 1, 211, 77 1-1, 917, 146 

I 1 9-L ......... 405,266 3, 102,652 1, 192, 0 2 14.34 , 760 

li;···· ·· ·· 237,4 I 3 o-2, 246 1 9-J 734 20, 48, 323 
. .. . .. . .. 11,307, 905 763,244. 4, 6 - , 32 1

1 

937. 441 1 1 1 694, 1(22 

IMPORT . 

The following table give the quantities and value of coke imported 
and enter d for con umption in tl!e nited tate from 1 69 to 1 96, 
inclusive. In the report of the Trea ury Department th quantities 
given are long ton .. These have been r duced to sl!ort ton to make 
the table consi tent with the other table in this report : 

Coke i1nported and ntered jo1· consumpti.on in Ike nited I a tes, 186.9 to 1896, ·i1JClus ive. ,-- ---
Year ending- Quantity . Value. Year endjug- Quan tity. Value. 

Short ton8. horttons. 

June 30,1 69 . .. .. ...... $2,053 20,634 $113,114 
1 70 . .... ...... 6, 3 14,4 3 36, 278 
1871. .......... 19, 52 20,876 64, 14 
1 72. 9,575 9 217 Dec. 2 ,124 84 01 

1873. 1 1, 091 1, 366 35,320 100,312 
1 74. 634 4, 588 1888. 35,201 107, 914 
1875. 1,046 9,648 1889. 2 ,60 ,00 

1876. , 2,065 8,657 1890 . 20, 808 101,767 
18i7. 4,068 . 16,686 1891. 50, 753 223,184 
1878.1 6, 616 24, 186 1892. 27,420 86, 350 
1879 .1 

6,035 24,748 1893 . 37,183 99,683 
1880. 5,047 18, 406 1894 . 32,566 70,359 
1881. 15, 210 64,987 1 95 . . 29,622 71,366 
1882. 14, 924 53, 244 1 96. 48,576 114, 713 

.. 
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THE COKI G I .r DUSTRY, BY STATES. 

ALABAMA . 

Since 1 0 labama ha tood within the fir t five of the coke­
producing tate . Iu two year only (1 0 a.nd 18 1) was sh a low a 
fifth place. In 1 82 Alabama ad anced to fourth place; in 18 3 to 
third 1 lace, and in 18 ± to econd place. Once ince then (in 1 7) the 
State bas fallen back to fourth place and three time to third place. In 
each ca eWe t irginia has been t he ucce ful contesta11t for econd 
place-once in 1 7, again iu 1894, and once more in 1896. The drop 
of labama from 'econd pla e in 1 95 to third place in 1 96 wa ·not due 
to any decrea e in the output of th latter year, for the am out of coke 
made in 1 96 was 31 ,439 ton more than in 1 95. West Virginia 
output, however, increa eel more than 60,000 ton over 1 95, and 
exceeded Alabama' product in 1 96 by a little more than 170,000 tons. 

The coal fields of Alabama are divided into three subdi trict , known 
a· the Warrior, the Coo a, and the Cahaba, tbe e eli tricts being named 
from the river which drain them. Col•e oven are buil t iu all three 
distri ts, but coke wa mad in 1 9- and 1896 in but two-the Warrior 
a.nd the Cahaba. 'I he most important of t he e district , both as a coal 
producer and coke mak r, i the ·warrior, the ov n in thi di trict 
being locat cl near Birmino·bam. Of th r 363 oke oveu in Alabama, 
4,726 are in the v arrior di ·trict. and of the total product.ion of 1,479,437 
tons of coke in 1896, 1,427,416 ton were made in the W arrior district. 

While most of the ovell built in thi tate are of the ordinary bee­
hi e pattern- h more r c ut on b in g of the u ual dimen ion , 12 
feet in diam ter an l 7 fe t hi o-h-it i evident from the frequent attempt 
that h:.tve b n made to introduce oth r OYen' that the beehh·e oven a 
a ok •r of Alabama coal i not ntit·ely ati factory. Th oven otller 
than beehiv , which have tlm far been introduced ucce fully into 
.Alabama, ar olid-wall oven , or ovens in which t here are no tjue ' in 
the wall·, and in which th cokitw charnb r or omlm tion ·ha111ber, 
wher in th beat for coking i produced, are the arne. Two forms 
of the modified olid-wall oven are in u e in Alabama at the pre ent 
time one known a the 'Thoma ' ov 11 whi b ha already be n 
de crib u in thi eri of report , aud tb other a the" double oblono·.' 
Th e oven are ~1 fe t lon g- and 9 fe t wide· open at both ml . · 1'he 
oven ar ·barged from th e top and drawn at the end . They produ e 
in a given tim orne 75 per cent more coke tllan the ordinary ueebive 
OV II. 

nother notable feature iu th manufacture f cok in A labama i. 
the greatly iucr a-sed amount of wa~lled coal that is u ed. In 1 'Dl but 
8,570 ton of wa hed coal, all of which wa lack, wer n ·ed iu the 
manufacttue of coke in thi.::; tate out of a total of2,l±4,277 ton . In 
1895 however, of th to~'~>l on umption of 2,459,46- ton · of coal in th 
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manufa ture of cok prac i ally one-hal r, or 1 ,~19 377 ton s, wa!-l wa heel . 
All bu t 3~ OG ton of the sla ·k u s d wa · wa Fih •d. In 1 DG ont of 

it appear · that hi s wa ·bing llll. 
coke made in tlli btt•. It l1 a 
but tile plty ' ical tructur of th 

for a rie of year . 
of ·ok in 1 9() wa the larcr ::;t 
1 9-J. the yield of oke wa. · th , ma llest in th 
1 96. 'Ihe indu try re over d from tbi · depr 
in that year being 5G p r · n t more than in 
standing in 1 D6 wi th a u in r ea e of about 35,000 ton : 

Tb 50 oven r ported as bui ldin g in 1 95 were compl ted in 1 96, 
but 345 ven wer aba.ndoued o that Lh lltHnb r of oven in exi teuce 
in 1 96 wa 2fl5 I than in 18!F' . Tb statistic of oke prodLlction in 
Alabam ~L iuce 1 

'tatistics of th e manufactm· of coke i11 tl labamaj1·om 18 0 to 1 96, inclusice. 

~ --E-,a- t-ab--

1 Year. !ish· 

1-
, 

ments. Built. Build. 
in a . 

Coal u s d. 

316 100 
Short ton•. I 

106,2 3 

1 -i , 1 

26 1, 39 

3-9.69!) 

416 120 

5 
6 

536 1 .. .. .... 

767 122 

(L 976 

11 1, OT 

14 a 1, 301 

15 

1 

19 

20 

21 

20 

23 

2:.. 

22 

24 

1. 55-

- , 47i1 

3,944 

4 03 

5, 068 

o. 32o I 
5, fd 

5, 551 
5, 65 

5, 363 

242 -113, 184 
16 507, 934 

1,012 63- , 120 

1 362 550. OJ7 

406 .j , 6 

427 

371 

50 

90 2, 5 5, fl66 

60 2, 015,39 

50 1,574 ,245 

5o I 2, 459 465 1 
........ I 2, 573. 713 

oko pro· 
uuced. 

hort ton1. 

375 054 

325, 020 

50 ':- it 
1, o3o, 510 I 
1, 072, 9·12 

1, 22,4 . 6 1 
1, 501, 571 

1, 1 , 0 5 

923, 17 1 
1,4 44, 339 

1, ·179, 437 

Vnlu ofl Yield 'l'otnl volu 
of oke nt 

oveu s. I co k at I ofcon l 
0'\ Il K, 111 
per ton. coke. 

p,.,. ct. 

$1 3, 063 1 $3. 01 37 

326, 19 3. 00 5 

42f. 940 2. 79 5 

59 ,473 

609 1 5 

75f, 645 

993, 30:t 

7i5,0!:l0 

1 l 9,579 

2. 372, 417 

2, 5 9, 447 

2.9 6,242 

3, 464 , 6-~ 

2, ' 632 

1. 7l, 34 I 
3, 0. 3, 521 

, 061.960 I 

2. 75 60 

2. fO I GO 

2. 50 5 

2 ·~ I -9 • ;) '> 

2. 39 f9 

2.3-l GO 

:2 . 3 I 5!1 

2. oil i)9 

2. 33 0 

2. 31 l) 

2-. 27 5 
2.025 n8. 7 

2. 10 "j 2.07 "- -.)/ .. 
a One establishment mn<l cok n th ·ground. 
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Tbe chara ter of the oal u ed in the manufacture of coke in .A.hbama 
since 1890 is howu in th followino- table : 

hm·acter of coa.l11sell in lit e mmt ufa ctm·e of coke i11 .Jlabanw si uut• 1 90. 

-- -- ·----;---------, 
Run of mine. lnck. 

Year. Totnl. 
nwa~o;; hed . 'Ynsh d . 

-- --
hort l01J,'f. 

1 90 .. . . .. ...... 1, 4 0,669 0 
ho•·t tons. I ~ hort tons. 

- 06, 106 123, 1 9 1, 09,964 
1 91. ........ .. . 1, 943,469 0 192,23 ,570 2, 144, 277 
1 92 . .. ......... 2,463,366 0 11, 100 111.500 - 5 -,966 
1 93 .... --- ----- 1,U6, 307 51, 163 425,730 
] 94 ............ 411,097 7, 429 677. 99 
1 95 ............ 1, 20 ,020 0 1, 219,377 

1 96 .. .... ...... 1, 292, 191 . 70, 125 1. 159, 723 

COLORADO. 

Col rado . till holds it place a the bief coke-producing tat out­
sid e of t be ppala ·hian reo-ion . lt oal field and cokmg coal are 
thoroughly de cribed in t he Mineral Re ource volumes for 1892 and 
18D4. 

Th e di tricts in whi b cok e i · produced in thi , tate <Lre t lwse named 
by Mr.J~. C. Hills-the 1 aton, the Grand River , and the La Plata. In 
tbe first named, t he Raton , are the Trinidad and the Raton anyon sub­
di tr icts or fi ld , both in TJa nim as onu ty. 'I'll ·se a r so clo Jy 
rel at d a c king di ·tri ·t tliat w ba,v regarded th em a one, and 
in lutl ed them und r t h c· mmon name of the Trinidad or Elmoro di . 
tri ·t. 

oal Ba in 
, a nll from 

tb Jatt rat 'ardi1f, th oal u eel at 'ardiff bei11o· from pring Gulch . 
'oal Ba iu ubfi eld a t he 1110 t important area 

of okin g- co::d in the tate. T II EI eo ke produced, he , no-g l';t -, i · bet­
ter adapt cl for J ad . melt r use than an y otlier r roduc din t he State, 
though it i probably n t a well glazed a an iron molter would 
d ire. ' Th re are in thi di trict t wo coke work -tb re ted ·Butte, 
with 154 ov n , and tlt e 'a rdiff with 214 oveu . Of tli latter, 12'1 are 
B elgi a n, be oth l " beehive. 'Ill prurluction of cok e at th e works 
in 1 96 wa UG,4il to n . 

Th La P lata di. tri •t, which i. t be okio g di tr ict we have called 
Duran o-o, l1<1 th ree \YOrk w·ith 5 oven TlJe totn,l production in tbi 
eli. trict in 1 96 wa 11, 5!5 ton . 

Coke i a! o produced in D en er from coal brouo-bt from other di -
tri t . It is cok din a 1 e ·ics of' retort op rat d om what on t it p lan 
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I 

of a gas retort and m what a a by-product cok oven. Tb 
consi ts of 36 retort . A por tion of th ga. i · u d to fir· th b , 
for lightin g and al o to rai e . t am. In ad litiou to t u ga us d for 
tb purpose t b re i a . mpln of ume L-0,000 cubi f! t per day, 
which i old to the Denv r on oli clat d C+a Company fo r illuminat­
in o· purpo e . The coke made is n eel fo r dom ,· ti pnrpo sin plac of 
an thracite coal. 

Th tati ti s of the production of col iu olorado from 1 0 to 1~96 
are g iven iu t he fo llowin o- a.ble. From 1 9:3 to 1 96 both in lu iv th 
tatements of productiou of coke iu tab a.re includ i i n 

1 94 (a ) . 

1 95 (a ) . 

1 96 (a ) . 

tai'istics of th e manufacttn·e of cok i11 Color·ado f ront 1880 to 1 96 . 

Ov us . 
Estnb· ____ _ , --,-'l 'otnl va lu 

oalused. d~t ~d.O · I of coke at 
li sh · I ment'l. Built. Build· 

in g. ~--=n~ ,---- hart ton s. I hart ton&. I 
1 

2 

5 
7 

7 

7 

7 

7 

9 

7 ' 

200 

267 

344 

352 1 
409 

4.3-1 

•i 3 I 

532 
602 

3.J. 

916 
9-i I 

9 b 1, 12 

b 1,154 

b 1, 154 1 

9 b 11 169 I 

11 b 1, 275 

50 

0 

0 

0 

24 

0 

0 

0 
100 27•1 212 

50 299 731 
30 -!07, 023 245 7~6 

21 4.52 74-9 277, 074 

220 I 599, 2oo c 373, 229 
200 62 935 d 362, 9 6 

250 542,429 e 3J7,196 
0 ~ 0, - .~ f34.0, 357 

0 639, 23 g 363, 760 1,04.6,306 

4. 00 

4. 00 1 

3.43 

3.90 

3.24 

3.31 

3. 13 

2. 

a Includes produ !ion and valu of coke in tab, and of coal coked. 
b Inc! ml s 36 gas r etort . 
c Colorado's coke production , 365,920 ton ~. 

dColorado's coke production, 346,981 tons. 
e Colora~o·s coke production, 301,140 tons. 
/Colorado' s coke production, 317,838 tons . 
g Colorado's coke production, 343,313 tons. 

Yl r ltl of 
coal in 

oke. 

65.6 

3 

60 

61 

62. 3 

56.9 

Tbe return fo r 1 96 how t lr at the practice of wa bing lack coal 
before coking is grow ing in olorado. Wa bing wa t ried everal 
year ago, bu t it wa found that the proces · tb eu employed remov d a 
large quantity of the bituminou matter nece sary to -give tlte col<e tb 
proper pby ' ical structure. Tba.t wa hi 11 g is again being tried with 
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good re ults is evinced by th e r eport for 1 95 and 1896. In t he for­
mer year 7,119 ton of slack were wa bed before coking ; nearly one­
four th, or 116,858 out of 495,634 ton of the slack u ed in 1896 was 
wa bed . 

Th e character of the coal used in the ma nufacture of coke in olo­
rado a ud tab sin e 1 90 i lwwn in tll e followin "' tab le: 

huracter of coal used i n the mannfactun of ookc in Colorado an d tail since 1890. 

[ y .. , -------
Hun of mino. 

Total. 

hort ton•. 

395,023 0 431, 0 1 
93,752 3 4,278 0 47 , 03~ 

2, o9 I 0 517, 102 0 599, 200 
109, 915 0 519,020 0 62 I 935 

1 94 . . --- ---- ----0 126, 642 0 0 542,429 

G;····· ······· 119, 68 1 ~ I 
7, 119 5 0 5 4 

··--· --- · -·· · 143, 604 116 5 639,23 

The follo\viug t able show aualy es of coke ' manufactured by the 
Colorado F uel and Iron Company : 

Llnalyses of Co lo1·aclo cokes. 

~dofcoke. Fi ed car- Volatile 
:lloisture: I b n . corubluerl 

matt r . 

----
I Perce11t. 1 trcent. Percent. 

re t d Dutt 7. 9 0.33 ...... -- -- 0.55 
arditf . __ __ _ . . _. __ . 1. 56 I 1 0. 10 

Elm oro and 'opr is-
io. 2 . 68 

un wnsb d --- ----- 79.46 I 1. 35 0 03 19. 19 0 49 
opris-wa bed __ .. 2. 65 1 1. 35 I 0 03 16.00 0 49 

GEORGIA. 

Coking in eorg1a 1 a n industry of compa ratively little importance. 
'l'h ouly oal p rodu eel in th tat i from the extrem e north we tern 
por tion, which is ut by the eastern border of tl.l A ppal:w hia u coal 
fi ld. In thi mall fie lrl. there i one mine, nearly all of the coal from 
which i made in to cok . The con.I as it is mined i · wasl.Jed before 
bein g cok d. The a mount of c al cha.ro·ed into the oven is the amount 
mined, aod not t he weight of t he coal after being wa bed. 

The production of coke in 1896 wa 53,673 ton , against 60,212 t ons 
in 1 95 and 93,029 in 1894. It ba amounted to over 100,000 tons. 'l'he 
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product in 1 90 wa .102,"'33 t ll and in J 01 it wa 103,0 7 ton, 0 

that the output in 189G wa. only a little mor than half of what had 
been obtained previously. 

'rhe tatistics of the p roduction of coke in G orgia, 1 0 to 1 96, are 
a follows: 

tatistics of the 111am1factun of coke in Geo1·g·ia, 1880 I.e 1896. 

j:,-. Ovens. Vnlne of 
E tab- TotAl Ylllne Y ield of 

lis b· Coal used . Cok pro- of oke nt cok nt on ! in 
ments. Bu ild· duce<J. o'l ns. ov ns, coke . Built. p r ton. 

I ing. 

---- - -- - - -
hortton&. Per cent. 

1 
140 I 4.0 63 402 ,ou $2.15 60 

1 1 0 40 6 ,960 41,376 2.15 60 
1 2~0 ,14 77,670 46, 602 1 2.15 60 
1 264 36 111 687 67 012 I 2.20 60 
1 300 0 132, 113 2.13 60 
2 3 0 0 . 117, 7 1 144, 19 2. 04 60 
2 300 136, 133 179,031 2.17 60 

2 300 0 79,241 174 410 2.20 50 
1 290 0 3,721 177, 907 2. 12 60 

1 300 0 9.t,727 149 059 L s- 60 
1 300 0 102, 233 1-0,995 1.4 60 
1 300 0 103,057 2. 25 62. 5 

1 300 0 1, 07 2.00 51.5 

~ \ 
33 0 171, 645 90,726 1. 50 52.8 
338 0 166,523 93,029 1.25 5-.9 

1 I 330 I 0 11 '900 60 212 1.17 50.6 

1 I 334 0 109,655 1 53,673 1. 276 49 

The baracter of tb coal u ed jn the manufactur of ok jn Georgia 
ince 1 90 i hown in th following tabl : 

haracter of coal usecl in the ?nanufactw·e of coke in Geoi'!Jia 8i>lc 1890. 

' ""' 
RUJl of mi n e. =l I nwasbcd. 

lwrt tons. • 'hort ton1. 

1 90 .... .. ........ 0 0 0 170,3 170, 3 
1 91. ....... .. .... 106, 131 0 0 5

1
744 I 

1 92 ...... ........ 0 0 0 15 ,97 15 ,97 
1 93 .......... .... 0 0 0 171, 645 171, 645 
1894 .... . ...... ·-· 0 166,523 0 0 166, 523 

LIM 0 11 , !JOO 0 0 118,900 
1896 .............. 0 109,655 0 0 109,655 
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ILLINOIS. 

The revival of coke making in Illinoi which wa predicted in the pre­
ceding report ha no t been borne out by results . The number of e tab-, 
li ·bment iucrea ed from one in 1894 to three in 189-, and the number 
of ovens from 24 to 129. The output of coke did not increa e materially, 
bow ver, and what increa e i reported in 1896 wa from the ·arne bank 
of 24 ovens which has furnish ed the entire product for fiye year . Of 
the 105 ovens added in 1 95 none were fired and 1896 how the num­
ber of ovens two les · than in 1 95. 

Many of the coal iu Illinoi are true oking coals , but the coking 
qualitie vary gr atly. Some of th m coke readily iu the ordinary bee· 
hive oven; others only after wetting; while some will not coke at all 
in the beehive oven, although crucible tests show they are true coking 
or binding coal . The impuritie in Illinoi coal have worked again t 
it in the manufacture of meta.llurgical coke, and until recentiy the 
attempt to improv the quality of the coal by washing have not been 
attended with marked uccess. In Mr. Weeks' r eport on coke for 1 95 
it was stated that two new washing plants had b een built in the tate 
that seemed to have solved the problem, the coal, aft.er beinrr wa. heel, 
prodncing a fairly strong bard coke not too high in ash . o far a the 
record for 1 96 goes, however, the benefit of these two wa heries h ave 
not been apparent in the produ tion. Tbe output increa ed only 350 
ton s over 1805, and itwa all produced at Equality, ill Gallat:n County, 
where all of the coke product of illinois for vera l year bas been 
made. 

The followin g are the tati tic of the manufacture of coke in Illinoi 
forth y ar from 1 0 to 1 96: 

ta.listi.C8 of tlte manufacttwe of coke in illinois jm11t 18 0 to 1896. 

Ovens. 
Value of Eslnb· Total value Yi ld of 

Year. 
!ish· I Coal us d. Coke pro· of.coke at coke at coa l in 

ments. D ' It Build · 
duced. 

0'\"'0DS. 
ovens 1 coke. 

m . ing . per ton. 
I ---------

hort tons. , ShoTt tons. 
---

Per cent . 

:I 176 0 31, 240 12, 700 $41,950 $3. 30 41 

176 0 35, 240 14, 00 45, 50 3. 10 42 
7 3().1 0 25,270 11,400 29,050 2. 55 45 
7 316 0 31, 170 13, <JOO 2 '200 2.10 43 

9 325 0 so, 168 13,095 25,639 1.96 43 
9 320 0 10 350 2.68 4 

9 335 0 8, 103 2.65 46 
27 0 2.1:'3 s~.5 

221 0 2. 'l 56. 9 
4 149 0 29,764 2.57 60 
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Statistics of the man11jaot1~re of coke in lllinois from 1880 to 1896-Continucd. 

0\'0US. Vain of . 
Estab- Coke pro· Total vnlue cok e at I Yield. of 

Yenr. !Ish· Coal used. of coke at ovens coal Ln 
mcuts. B 11lt , .B.nild-

<luce<l. o,·ene. i> r to.;. coke. 
r • IDg. 

-· -----· --
---, P•r cent. 

4 1 I 
Sh01't to11s. 'hort ton&. 

1 90 .. ..... : 14 0 9 000 5,000 $11, 250 $2. 25 55 
1 9l.. .. .... 1 25 0 10, 000 5, 200 11, 700 2.25 52 
1 92 ..... ... 1 2•1 0 4, 00 3,170 7,133 2.2- 66 
1 93 ....... . 1 24 0 3,300 2,200 4,400 2.00 66.7 
L 94 ........ 1 I 24 0 3,800 2,200 4,400 2. 00 I u7.9 
1 95 ........ 3 129 0 3,600 2,250 4,500 2.00 62.5 
1 96 ........ I 3 127 0 3,900 2,600 5,200 2.00 66.7 

I I 

The character of the coal n · d in the manufactur of coke in Illinois 
since 1 90 i hown in the following tabl : 

Cha.,·aote~· of coal used in the manufactm·e of coke in IlUnois since 1890. 

I 
Run of mine. Ia k. =l Year. 

Un wash&d. Wnehed. Uuwnshe<l. Wnsh d. 

hort to111. hort to111 . hort ton& . hort ton•. hort tons . 

1890 .. . ..... .. .... 0 0 I 0 9,000 9,000 
1 91. ............. 0 0 10,000 0 10, 000 
1892 .............. 0 0 I 4, 00 0 4,800 
1 93 .............. 0 0 0 3 300 3,300 
1 94 .............. 0 0 0 3, 800 3, 00 L:; -- 0 0 0 I 3,600 3,600 

............ 0 0 0 I 3,900 3,900 
I 

INDIANA. 

In Indiana, as in Illinois, attempt at making coke on a large cale 
have met with very little ucce s. There are plenty of coal in I11diana. 
capable of producing good coke, but the market which would b UI. 
plied by ncb coke can obtain Connell ville, N w River, or Pocahontas 
coke of uperior quality at very little difference in co t, and there bas 
not been much to encourage the manufacture of coke in the State. 
transportation to any distance would bring it into active competition 
with the other cokes, besides adding to its cost, the consumption of 
Indiana coke is limited to a market contiguous to the producing point. 
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The statistics of the manufacture of coke in Indiana from 1886 to 
1 96, both inclu ive, are given in the following table : 

Statistics of the mamtfact111·e of coke in Indiana f1·om 1 86 to 1896. 

Eetab- ' 
0\'00R . 

Tota l Yalo Value of Yield of 
Year. !ish -~ Coal used . Coke pro- of coke at oke 11t 

COA l iu 
mente. Built. Build- dnced. ovens. 0 \"0D S, coke. 

mg. per t.on. 

------ -------
hort tonB. I I Per cent . 

1886 -- - --- .. 4 100 18 6 124 $17,953 $2.93 47 
1887 ...... . . 4 119 0 17,65 51, 141 50 
1888 ........ 3 103 0 11,956 31, 993 2 45 
1889 ...... -- 4 111 0 8,301 25, 922 51 
1 90 ---.-.-. 4 101 0 6 013 19,706 51 
1891 ........ 2 84 0 3, 798 7, 596 +·~ 

1892 ........ 2 4 0 3,207 6,472 •19. 7 
1 93 ....... . 2 94 0 5, 724. 9,048 49.6 
1894 ........ 2 94 0 6, 551 13, 102 2. 00 J . 6 
1 95 . ..... .. 2 94 0 4, 04 9,333 1. 94 .j . . 5 
1896 ... . .... 2 9-b 0 8, 956 4,353 8, &17 1. 99 49 

A~:> shown in the above table, there a re only two establi:;l.lments in 
Indiana where coke i made. There have been as many as four, namely, 
in 1 86, 1887, 18 9, and 1890, but si.nce 1891 the number has been lim­
ited to two. In 1887, 119 ovens were in operation; 25 of the e !.lave 
been abaudoned, and for four year the number of ovens ha been 94. 
Coke making iu the State at pre ent i for the uurpo e of utilizing slack 
coal that would otherwi e be wa ted. All of the :;lack u ed in 1 95 
and 1896 wa wa bed. This was also theca in 1 90, J 91, ancl1892. 
A mall part of the coal u eel in 1 93 and two-tbircl of tbat used in 
1894 was uowa bed . 

Tb character of the coal u ed in tbe manufacture of coke in Indiana 
si nee 1 90 is shown in the following table: 

Characte1· of coalu-8ec! 'in the maml[act1u·e of coke in I11diana since 1890. 

l y- Run of mine. SIMk. I Total. 
Unwashed. Washed. nwashed. \Vas bed. 

hort toni. Sho1·t ton•. Short tont . liort tons. 'ho1·t tons. 

1890 .... .. .. .... .. 0 0 0 11, 753 11, 753 
1 91 ..... -. . ..... . 0 0 0 '688 8, 688 
1 92 ..... .. ...... . 0 0 0 6, 456 6,456 
1893 .. . ........... 0 0 930 10,619 11,549 

1 94 .... -- --- - .. -- 0 0 8, 689 11,800 13,4.89 

I 
J 95 .... ---- ...... 0 0 0 9, 98 9, 98 
1 96 .... ...... ---- 0 0 0 8,956 8,956 
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INDIAN TERRITORY. 

oke making in t he Indian Territ ry sll ws ucouragin o· progress. In 
add1tion to the 80 ovens op rat d for ev raJ yea r by t lt e 0 ag- oal 
and Mining ompany at 1c \.1 ter, 50 oven · w re built and put intu 
operation by the Ch ctaw ok Company at ld r on for tb puq os 
of utili zing the slack ·oal from tlJe min . in the vicinity. sa re ult, 
til e production ' h w an incr a e from 5,175 ton in18!)5 to .. 1 0""1 tou 
in 1 96. The oven are a ll f the b ehi e t ype. lack oal al o is u ed 
in cok making· a.t Me I ter, and it i a ll wa h d befor b ing cha ro·ed 
into the ovens. The coke i mark t d for m ltiug purpo e in Kan a 
and Mi ouri. 

The tati tics of the manufa ture f cok in til Indian T rritory 
from 1 0 to 1 96 are a follow : 

la.tutics of the ma.nufac/111'6 of coke in the Indian l 'e1'1'-itory frmn 1880 to 1896. 

.Estab· Oveus l Cok pr'O· I 'l'o.tnl Yal u 
Vnlno of Yi ldof 

Yonr. I ish· Ovens bnilu coko nt coal in 
ments. bwlt. in g. 

duced. ot coke nt o,- ns. oke. 

I 
ov ns. per tou. I 

---- -- --
Per cent. / 

0 .. ...... , 
hort toni. 

1 1 20 0 1, 546 1 $4,63 $3. 00 62 
1 1 ... .... . 1 20 0 1 7 53().! 3.00 62 
Ul 2 .. ...... 1 1 20 0 2, 0-5 6, 075 3. 00 ' 62 

3 .. .. .... 1 20 0 2,573 
I 

1 1 I 7,719 3.00 62 
1 20 0 1, 912 5,736 3.00 62 
1 40 0 3, 5 i 12,902 3.60 62 

1 I 0 1 6,351 22,229 3. 30 62 
1 0 10,060 33,435 3. 33 50 

1 1 0 7,502 21,755 2.90 57 
I 

1 0 6,639 17 957 2. 70 -o 
1 0 6,639 21,57i 3.25 50 
1 0 9,464 30,483 3.22 46 
1 0 3, 569 12,402 3.47 50 
1 0 15, 118 7, 135 25,072 3.51 47 

1 9.! . .. ... .. 1 0 7,274 3,051 10,693 3.50 4~ 

1 95 ........ 1 0 11, 25 5,175 17,657 3.41 43.8 
1 96 ..... ... 2 130 0 53,028 21,021 73,574 3. 50 40 

Tbe character of the coal u ed in the manufacture of coke in the 
Indian Territory ince 1890 is shown in the table on the next page. 
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Oha1·aoter of coa.l used in the mamtfactttre of coke in the I1tdian Terr itory sinC6 1890. 

Year. 

1 90 .... ·----· -- -- 0 0 0 13,27 13, 27 

1 91.----- - -.-- - - . 0 0 9, 500 11,051 20, 551 
1892 . _____ ------ - - 0 0 0 7, 138 7, 13 

1 93 .- - ----------- 0 0 0 1:3 118 15, 11 

1 94 ..... . · - ·--- -- 0 0 0 7,274. 

1895 .. - - - - .... - - - - 0 0 0 11,825 

1 96 ... - - -- - - --- -- 0 0 0 53, 02 

KANSAS . 

The coke indo try of Kausa is only of local importance, the pro luc­
tion of coke in thi tate being chiefly for dome tic purpose and the 
smel ting of lead and zinc. Mo t of the coke produced in the State is 
made by the lead and zinc smelter for th ir own u e. 

The t ati tic of the manufacture of coke in an a from 1880 to 1 96 
are a. follows: 

Statistics of the mamtfactu.,·e of coke in Kansas jl'ont 1880 to 1896. 

Ovens . 

Year . Estab· l---,---l Coal used. 

muc;~. B uil t. , B uild· 

Coke pro· 
duced. 

Total vnln 
of cok at 

ovon . 

alu of 
coke nt. 
ovens, 

per ton . 

ield of 
con! in 
coke. 

tug. 

I-----I 2 --61= 

1895 ---- - - --

1 96 - - ------

3 15 ----- -

3 
4 

4 

4 

4 

4 

6 

6 

7 

6 

6 

6 

6 
5 
6 

20 , ------23 _, ___ _ 

23 ------

23 - - ----

36 ------

:9 1 _____ , 
o8 - -- - --

6 ------
G 
72 

75 

75 

61 

55 

55 

0 

0 

0 

0 

1----------
hort ton•. 'Short ton&. Per cent . 

4, 00 3, 070 :!16, 000 $1. 93 64 

' 00 5, 670 10, 200 1. 0 6-!. 4 

9, 200 6,0 0 11, 460 1.70 65 

13, 400 ,430 16 560 1. 96 62.9 

11,500 7, 190 14, 5 0 2.02 62. 5 

15, 000 8, 050 13, 255 1. 65 53. 7 

2 ' 062 1 12, 493 19, 204 1. 54 5-1. 2 
27, 604 14, 950 2 , 575 1. 91 54 

24 934 14, 31 29, 073 1. 96 59 

21, 600 13, 910 26, 593 1. 91 6t1 

21, 09 12,311 29,116 2.37 56 

27,181 14, 174 33, 296 2.35 52 

15,437 9,132 19,906 2.1 59.2 

13, 645 , ~65 18, 640 2. 18 62. 

13, 288 ) 439 15, 660 1. 855 63. 5 

8, 424 5, 287 11, 2 9 2. 14 EJ 
8, 940 4, 785 8, 676 l. 13 -

--'-------'------'------'-
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The nharacter of the coaJ u ed in the m~tnufa tu re of cok in an as 
since 1890 i hown in th followiuo- table: 

hm·acter of coal used in tli e manufactla·e of coke in 1\anscts since 1890. 

Run of mine. 

1'"oor. 

' l!tck. I 
Total. 

hort tonB. hort tons. 

0 0 19,619 2,190 21, 09 
0 0 27, 1 1 0 27, 181 
0 0 15, 437 0 15,437 

1893 ... ----------- 0 0 12,445 1,200 13,645 
1 94 .......... ---- 0 0 13,2 0 13,2 
1 95 ...... ---- ---- 0 0 ,424 0 '424 
1 96.------------- 0 0 8,940 0 ,940 

KENTUCKY. 

Th number of coke e tablishment iu K utucky wa reduc d from five 
in 1 95 to four in 1 96, one e tabli hmeot of 29 ov n b ing abaudoned 
and decrea ing the nuro ber of oven from 293 to 264. There wa ·a ·light 
increa e, however, iu t h amount of cok made. In1 95 the produ ·twas 
25 460 tons, while in 1896 it wa 27,107 tons, an increa e of 1,647 tons. 

'Ihe tati tic of th manufacture of ok in entu k from 1 0 to 
1896 are a follows: 

tatistics of the m.an~£factu.re of coke in Kenttwky f1·o1n 18 0 to 1896. 

Year. 

1 
1 

1 87 -- --- -- -
1 8 ........ 
1889 --- - .. --
1 90 --------
1 91 ---- ----
1892 --------
1893------- -
1894 --- -----
1895 --------
1896 ---- --- -

Ovuue. 

Eu!h~· l--.--- Conl used. 
menta. Bnilt. Build-

JDg. 

5 45 7,206 
5 45 7,406 
5 45 6,906 
5 45 '<137 
5 45 3,451 
5 33 5,075 
6 76 2 9,055 
6 98 29.129 

10 132 2 42 642 
9 166 100 25,192 
9 175 302 24,372 
7 115 24 64,3 0 
5 287 100 70,783 
4 283 100 97,212 
6 293 0 66,418 
5 293 0 63,419 
4 264 0 55, 719 

Coke pro­
duced. 

hor t tons. 

4,250 
4,370 
4,070 
5,025 
2,223 
2,704 
4, 52 

14,565 
23, 150 
13, 021 
12,343 
33, 777 
36,123 
48,619 
29,748 
25,460 
27, 107 

Total valu 
of coke at 

ovens. 
coke nt coal In 

Valoeof l Yi ldo. f 

P~~ ~'ri. ook . 

P er c•nt. 

3.94 64 
3.14 53 
2.23 50 
2.18 50 
2.04 54 
2.2 52 
1. 80 51 
2.02 52 
2.01 51 
2.00 50 
1.73 44. 
1. 4.6 40. 1 
1. 55 4 .6 
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The increase in the output in 1896 was due to greater activity in the 
Pinev ille region, but a one of the companie ba since gone into a 
receiver 's lrands it is proba,ble that the product in 1 97 will be materi­
ally le than in 18!)6, unle s indu trial conditions show ubstautial 
improvement. oal coked by the Pineville Coal and Coke Company 
was unwa bed run of mine; all the other coal wa wa bed slack. 

The character of the coal u ed in the manufacture of coke in Ken­
tucky ince 1 90 i shown in the following tabl : 

Character of coa ~ used in the 1nanuJaotu1·e of coke i.n Kentucky sinoe1890. 

~ 
l un of mine. 

Year. 
Unwashed. I Total. 

Washed. 'Voshell. 

Short tons. hort ton•. Short tons hort ton •. Short ton• . 
0 3,000 2, 100 19,272 24-,372 

11,000 0 3,500 49, 90 64, 390 
0 5,955 7, 83 56, 945 70, 7 3 

25 11,973 26,759 57, 655 97, 212 
1 4 . ..... .. .. .... 0 2,9 0 7,900 55,53 66,4-l 

0 502 624 62,293 63,419 
16, 271 0 0 39,4· 55, 71 9 

MISSOURI. 

There is little to add to what has lJeen said of coke manufacture iu 
Missoul'i. There are three e ·tablisltmeuts in the tat , all of wllich 
cou urne their own coke in the rn ltiug of zinc. Tbe oven ar run in 
connection with the zinc work . Three oven were abaudoued, reduc­
ing the number from ten to seven. The production of coke iucrea ·ed 
nearly 25 p r cent, from 2,02 ton in 1895 to 2,500 ton iu 1 96, incli­
catiug a ligllt im]: rovement in the ziuc- melting industry in that Sta te. 
The alu din l\fi souri oke ovens is all unwa hed la ck. 

The stati tic of the produ ·tion of coke in fis ouri from 1 7, when 
coking began in this State, to 1 9G are a follows: 

tatistioe of the 11tallt£jacttwe of coke in M issotu·ij1'om 1887 to 1896. 

Estab· 
Ovens. 

Total value VaJneof Yield of 
Yenr. llsh · Coulused. Coke pro- of coke n& coke ot coal iu 

mente. Built. B uild- duced . 
o,~ens . 

ovens, coke. ing. per ton . 
-- ------

S hort tons. hurt tons. P er cent. 
1 7 .... .. .. 1 4 ... . .. 5, •lOO 2,970 $10,395 $3.50 55 
1 ·-·· .. . . 1 4 ····-· 5,000 2, 600 9,100 3. 50 5~ 

1 9 .... ·-- · 3 9 · ··-·· I 
4 - 5,275 5 I 00 1.10 62 

1 !lO ........ 3 10 . .. ... 9,491 6, 136 9,-4.0 1. 51 65 
1 91 ........ 3 10 . ..... 10, 377 6, 72 10, 000 1.45 66 
1 92 ........ 3 10 . ..... 11,08 7,299 10, 9-19 1. 50 65.8 
1 93 ...... .. 3 10 0 8,875 5,905 9,73- 1.65 66.5 

@: :: 3 10 0 3,442 2,250 3, 563 1.5 65.4 
3 10 0 3, 120 2, 02 2,442 1. 2U G5 

·· ·-·-- 3 7 0 4, 471 2,500 •i, 131 ). 65 55. 9 

1~ GEOL, 1''1' ---45 
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The character of the coal used for ok in 1\[i ouri in 
shown in t.he following table: 

1890 is 

C/l{traoler of coal used ·in the mmwfactut·e of coke in Missolwi since 1 90. 

Year. 

I ~~;~::: ::: :::::::: 
L ···---------

Run of min . 

nwashed. 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

MONTANA . 

Slnck. 

3,44-2 
3, 120 
J, ·171 

0 

0 
0 
0 

·=l 
I 

hort ton•. 

4<!71 

Montana' coke pro~uctiou in 1 96 wa tb larg t in tl1 hi tory of 
the tate, being about two and one-tbird time tb output iu 1 95. The 
large, t production in any previou year wa in 1 9:.., wb n 34,5-7 tons 
were made. It decrea ed in 1 93 an d again in 1 94, the product in the 
latter year being abou t on -half of that iu 1 02. There wa a marked 
improvement in 1 95, and a till greater improvement in 1 06. The 
number of e tabli hm ent in 1 96 aud the 1mmb r of oven were the 
same a in 1 05. 

Th sta.tisti s of the manufa.ctur of ok in Montana from 1 3, 
when oven were fir t report d, to 1 96 are a follow : 

1892 .... ----
1 93 ... . . ... . 
1 04 . ·- 0 0 0 0. 

1895 .. ..... . 
1896 ..... . . . 

Estab· 
lis b 

means. 

1 
3 

:I 2 
1 

2 1 
2 
2 
2 
2 
2 
3 
3 

OYens. I I 
Coal us u. Cok pro-

. Duilu- clue d . 
llUJlt. iog. 

h.ortton s. 

2 0 0 0 
5 12 165 75 
2 0 300 175 

16 0 0 0 
27 0 10, 00 7,200 
40 0 20,000 12, ooo 1 
90 50 30,576 14, 043 

140 0 32, 14 14 ,427 1 
140 0 61,667 29, 09 
153 0 64.,412 3.1, 557 
153 0 61,770 29,945 

153 1 
0 33,313 17,38 

303 0 55, 770 25, 337 
303 0 113, 165 60,07 

T otal 'Cain 
of coko at 

0\"CDS. 

96,000 
122,0-3 
125,655 
2" , 523 
311, 013 
239,560 
165, 187 
1 9, 56 
425, 483 

------
P er cent. 

0 0 
'12. 00 46 
11.72 !) . 5 

0 0 
10. 00 66t 

.00 60 
0 69 46 
.71 45 

4-7 
53.6 
4 . 5 
52.2 
45.4 
53 
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The character of t he coal used in the manufacture of oke in Mouta.na 
since 18()0 is l.town iu t l.te fo llowing t able : 

Clt a1·acter of coal 11sed in the m anufactu re of coke in Jf outana si u e 1890. 

1 90 .. .. ..... . . . . . 0 22, 52 0 9, 296 32, 14 
1 91. . . . .... . ... . 0 3-1,000 0 27, 667 61, 667 
1 92 . ... ...... . . . . 0 2 , 000 0 36, .U2 6-!, 412 
1 93 ..... .... .... . 0 44,000 0 17,770 61 770 
1 94- .. .... . . . . .•. . 0 33,313 0 0 33 313 
1 95 .. .. . ... . .. .. . 0 0 0 55, 7'70 55, 770 
1 96 ......... . . .. . 0 50,000 0 63, 165 113, 165 

N E W M E XICO . 

There i only one e tabl i luneu making coke in ew 1exico, Jo a t ed 
at Cerrillo ll of t he coke mad i ·· u ed by ih·er melt r iu th 
Terri tory. A iu Montan a., til er wa a decid d increa e iu cok pro­
dudion iu ew Mexico, the product in 1896 b i urr 65 per con t la r n· r 
th an in 1805. 

The tatistic of th e production of coke in N w ?IIex i ·o from l 
when coke ovens were fir t r por ted, un til 1 9G a re as foll ow : 

tatistics of the nwuu.facttwe o.f coke i11 Xew M exico f1·om 1 8.2 to 1896. 

1 
1 
1 

1 

1 
1 
1 

Y nr. 

Q,·ens. 

~i;~~· --..----1 
ments. lluilt. Build· 

2 

2 
2 
2 

2 
1 

1 
2 

2 
1 
1 
1 

(a) ing. 

0 
1 ~ 

70 
70 
70 
70 
70 
70 
70 
70 
50 
50 

1 94 50 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O J 

01 

I I Cok o pro· 
on! use<. clucou. 

1 -oo 1 

69+1 

29,990 I 
31, 9 

1 '19 ~ 
22, 5J9 I 

14,62 I 
7, 162 
3,9 0 

4,00~ I 

llort ton1. 

J, 000 
3,905 

1 ,2 2 
17, 940 
10, 236 
13, 710 

,540 
3, 460 
2, 050 
2,300 

0 
5, 03 
6,529 

14., 663 
2· ~ 22 

Totnl vnlu 
oC cok" at 

0\' us . 

$6,000 
21,47 
91,<!10 

10,925 
0 

J ' tl76 
-8, 2!3 
29,491 
4 ,453 

' Per cent. 

$6. oo 1 ssa-
5. 50 57t 
5. 00 57t 
5. 00 56t 
5. 00 56 
6. 00 61 
6. 00 5 
5. 32 I ·1 

4. 91 51. 5 
4.75 5i . 5 

0 I 0 
3. 1 I 39.5 I 

2.0~ I E ~_~'---~--'--~~--'- -----------------------

4. 32 ~50 
2. 01 

pi t•, w it h nn n,·erngecnpncity of 10 lons each . 
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The hara. ter of th coal used in t h manufactt:tr of coke in w 
Me dco ince 1 90 i h wn iu the foll win g tab le: 

Clt a1·acter of ooal used in the 1Mwufaotnr of coke in New ilfex ico since 1890. 

lack. 

~nwusl1 d. I 
hortton-:~----l----

1 90. - - - - - - - - - - - - - 3, 9 0 0 0 0 
1 9 L ___ - - - - _____ - 4, 000 0 0 0 

1 92- - - - - - - - -- - - - - 0 0 0 0 

Total. 

hort ton.,. 

3, 9 0 

4,000 

0 
1 93 _ _ _ _ _ _ _ _ _ _ _ _ _ _ H, 69 0 0 0 H, ll9 

194-------------- 0 0 13,0·J2 0 13,(J.J2 

[__~_::_:_:_: :_ : _: _: :_: _: :_ : _: :_,__· -_- _- -_ · _· ~---'- !__- _- --- ------~ ._ • ..:..,-_- 3_- ~_-_;_- ~-- _,- _- -_ - _- _- - _- o_- -_ - ,_ ~ 
NEW Y ORK . 

The authority to 1mbli h eparately t he .figur of production a.t the 
Se01et-Solvay work , near yracu e has b u withheld for 1 9G, au'd the 
outpLltforthepa ty ari in clud dinPenn, ylvania production. The 
13 oven reported a building in 1 93, 1 9.J., and 1 95, were completed 
in 1 9G, increa ing the t otal number to 2~ . 

Tile stati tic of t he manufacture of coke in New ork from 1 93 to 
1 96 are a folio" : 

tatistics of the manufactttre of coke in .Sew York, 1 93 to 1 96. 

1893. 

:Xumuer of e tauli bments _ _ _ _ _ _ _ _ 1 

N"urober of ovens built ... .. ..... .. 12 
_'umber of ovens building ___ __ .-. 13 

1894. 

1 

12 

13 

~~~ 
1 1 

12 25 

13 0 
Amonut of coke produced __ ton _. 12, 50 16,500 1 , 521 

L

_A_m_ o_u-nt- of- c-oa_l_t_IS_e_d _. _--_-_-_--_·_'l_o_. ___ -~1-5_,_1 5-0~'~-- -----_--_-. _----_--_--_,·--2-2,_2_0_7_ll._._-_-._-_:: ___ ·_:_: __ --_- ~ Yield of coal in cuke .... perceut.. J . 3. 4 

OHIO. 

otwi thstandin g the large con umption of coke in Ohio and th large 
field of cokin g ·oal in the State, the cokin g indu try i of slig ht 
iwportance. T hi i doubtle due to th e am can that obtain · in 
Indiana, the proximity of the Connellsville, ew River, and Po a hon tas 
field , and the cheap ne with which the ·e coke cau b procur d . 

In tile report for 1894 and 1 95 the State wa, divided into two dis­
trict , t he Cincinnati and Ollio. '£his divi ·ion is adhered to iu this 
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report. The Ohio district, however, include in 1 96 two e ·tabli hm nts 
havin g 175 ovens which belong to the F ederal V all y di ' t rict. Th e e 
ovens produced 11 ,3~6 ton in 1 96. 

Cincinnati district.-All t he coke mad e in this eli trict i from the 
dust and ere nings of the coal ynnl s at Cin cinn a ti and from t he coal 
boats and barges tha t bring coal from the upper Ohio chi efly from the 
Pitt burg and the Kanawha r g ion of W e t Vit'o-inia . When tl1 e 
oven are in operation some run of mine and lack from Pit tsburg 
mine i u ed in th e North Bend block of o• en , ituat ed on t he Ohio 
River a bort di, tan ce below incinnati. 

TI.J e statistic of t he manufacture of coke in the Cin cinnati di trict 
fl'om 1880 t o 1 96 are a follows : 

Sta tistics of the nwn uj acttt?'e of coke in the Cincinnati dieldct, Ohio, .{1·om 1880 to 1896. 

Q,,. 1)8. I 

E tab· I Total ..-alue Val.ne of Yield of 
Year . li•h· Coni n cd. Cok pro- of coke at coke nt con i in 

men ts . J3nil t. Build· duccd. 0,.Pns. ovcnR, cole . 
ing . per ton . 

- --
hort tons. P e•· cent. 

1880 - -- ---- - 4 32 0 10,326 $42,255 $4. 09 64 

18 1 ---- -- -- 4 32 0 13, 237 1 54,4:39 4.11 64. 

4 32 0 12, 045 47, 437 3. 7 6! 
5 57 0 20, 106 65,990 3.2 I 59 
5 0 18,840 61,072 3.24 59 

0 10,962 n- 73 3.27 63 .JO, 

5 0 10,566 31,633 2. 99 1 62.1 
5 20 ,..6, 723 2. 91 56 
6 12 63,2 17 2. 67 57 
5 1-16 0 75, 92 2. 6 59 
5 150 0 68, 266 3. 97 63 
3 130 0 13,403 31,529 3. 47 67.6 
4 146 0 31,330 19,320 64, 319 3. 33 61. 6 
3 14 2 0 13, 700 9,000 27, 000 3. 00 65. 7 
3 92 0 42,995 26,417 1, 751 3. 09 61 
3 92 0 9, 6- -, 657 16,9il 3.00 5 . 
3 92 0 16 -195 1 10,1 1 31,0 3.05 61. 7 

Ohio eli trict.- This di tri t, as noted above, includes all of the ove ns 
coking Ohio coal, and tb oven at Leetonia, in Columbiana Connty, 
and in the vi cinity of Steubenville and Bri lgeport, which latter place 
is oppo ite Wheeling, We t Viro·iuia. It al so in clude 125 oven of tb1' 
llfarietta Run Coal and Coke Compa ny and 50 oven of tl.I e Black Dia 
monel Coal a.nd Coke Company in th e F ederal Valley eli trict. 
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tatistics of the m.cuwfaottwe of cok in the Ohio cz.istriot, Ohio, from 1880 lo 1 96. 

O,·ens. 
V:tluoof 

E stnb· Yt Ill of 
Y •ar. lis h· Coal us d. Cok prO· oke nt OORI in 

m~nts . B •ilt I B_uild· 
du e d . ovens. coke. 

l . lll g. 

hort 10111. l'or Cll1Jt . 

1 11 - .j, 90,270 57 
1 11 609 106,232 2. 39 59 
1 12 615 0 !l l, 6i7 21 '676 2.39 7 
1 13 625 0 11 '524 159, 670 2.36 57 

H 675 0 76, 030 95,222 2.17 5 
560 0 51,316 2 ' <l-4 73, 850 2.60 55 
47 0 42 317 24,366 62,409 2.56 57i 
435 203 10 ,251 60, 110 150, 227 2. 50 55t 
391 0 60,9 1, 326 70, 712 2. 25 51 
316 0 56,936 30,016 67 323 2.24 52.7 
293 1 5 , 6-5 31,335 1. t17 53.4 

6 291 0 55, 917 1 39,6 1. 53 53 
6 290 0 6s, 906 I 3~, •19 1.50 50.9 

:I 293 0 29,263 13,436 1.24 46 
1 94 .... .... - 11 0 12 20 I 6, 22s I 1. 466 50.5 

~······· 2 5 0 .12, 293 1 23,393 I 2.25 55.3 

·-··· · - 6 339 0 112,42 70,6 7 177,721 2.51 62. 

TOTAL COKE PR Dl"CfiON IN ORIO. 

In tlle following table the tati tic of the production of coke in the 
two di trict of Ohio for the years 1 0 to 1 96 a.re con olidatecl : 

lcttistics of the mannfaottu·e of coke ·in Ohio from 18 0 to 1896. 

\= .. Ov n. 
Vruuo of j Estnb· 1'otn I ..-nlue Yield of 

!ish - ~ Coal u sed. Cok<l pro· of ook at coko at coal in 
menta. 13 ' It I Build- duce<l . ov ns. O\·ems, coke. 

Ul · iug. per ton. 

------ ------

15 1 
' ho•t tons. Short ton1. P er cmt. 

0 .. .... .. 616 2.- 172,453 100,596 $255,905 $2. 54 5 
I 

1 ........ 15 I 641 I 0 201, O-t5 119, <l69 297,728 2. 49 59 
1 2 ........ 16 647 I 0 1 1, 577 103,722 266,113 57 

3 .. ...... ol 152, 502 7, 34 225, 660 5 
1 4 .... .... :I 10 , 164 62, 709 156,294 58 
1 85 ...... .. 13 68, 796 39,416 109,723 57 
1 6 ........ 1 15 59,332 34, 932 94,042 59 l_;_ l 15 1 

223 l6.J., 974 93, 00·1 245,9 1 56 

--- .. -- I 15 547 12 1 124,201 67,194 166, 330 M 
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tatistics of tlt e ntanufacture of coke in Ohio fl·ont 1880 to 1896-Coutinu d. 

Q,-reus. 
Estnb· Totnl -.a lue Value of Yield of 

Year . Hsb· Coal used. Coke pro. of coke nt coke nt coal in 
menta . Built. I Build · 

duced. 
0\' 6D , ovens, coke. 

mg. p r ton. 

--- ---
Sho1·t tons. Short tons. Per Ctllt. 

1 9 . . ...... 13 462 0 132, 2 75,124 $1 '222 $2. 50 56 
1 90 . . . . . ... 13 as I 1 126 921 74-,633 21 ,090 2.92 59 
1 91 ... . .... 9 -!21 0 69,320 3 ' 718 76,901 1. 99 56 
1 92 ........ 10 436 0 95,236 51,81 112,907 2. 18 5-!.4 
1 93 .... .. .. 9 ·135 0 42,963 22,436 43,671 1. 95 52 
189-1 ..... . .. 8 363 0 55,324 32, 6-10 90, 75 2.78 59 

~ - 377 0 51,921 29,050 69,655 2.40 56 

·· - ---- 9 431 0 12 ' 923 80,86 20 , 7 9 2.5 62. 7 

The character of the coal u ed in the manufacture of c ke in Ohio 
inc 1 90 i hown in the following table: 

hamcler of OO(tl~tsed in the manufactztre of coke in Ohio si nce 1'90. 

rear. Totnl. 

li ort toni. 

3·1, 729 0 5-l, 473 37, 719 126,921 
5,200 0 64, 120 0 69,320 

35, 33;1 0 32 402 27, 500 95, 236 
0 0 24 1 10-i 42,963 
0 0 ·10, 4-79 55,324 

? 53 0 13,000 51,921 - ' 
1616 0 24,325 15,9 2 128, 923 

PENNSYLV ANIA. 
I ) 

· Tho ·okioo- di trict of Peu n ylvania have beeu o frequently de-
cri b d in pr viou · volume of Mineral R ources that it is not nec­

e ary t nter into a11 y cl tail ' r o-arditw them. .A it i important, 
how v r, that t he dividiu line b tw en these eli tri t should be kept 
in mintl iu xaroining th · tati tic , the£ !lowing brief tatem nt a ' 
to the toni tory included in th e eli tri ts i g iven: 

'£he A llen·heny Mountain di tl'ict include the oven alopg tbe line of 
th Penn yln10iaRailroadfrom Gallitzioea twardovertbecre tofthe 

11 o·h nie to beyo nd Altoooi-l . ' Tbe Allegheny\ alley di trict iuclude 
tb cok work ' of Arm trou o· a.n d Butler couu ties autl oue of tho e in 

la.riou Oouuty, the other oven in tbe latter county b ing included in 
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th , Reyuoldsville-Wnl ton di trict. The B aver di trict include the 
oven in Bea er Uoun y; th e Blo bm·(T and Broad Top tho in tlte 
Blo sburg- and Broad Top coal fi ld . Th ov u of t!J l arfield- nter 
di trict are chi efl y in the t wo conn tie from which it cl rive it na rue. 
The Connell vill e di tt·ict i tlJ w 11 -known r l'}gion in we, tern Penn yl­
vania, in We tmoreland aud Fay t te onn t ies, extending from ju, t 
south of Latrob to Faircban · . Tll e re n ·burg, Irwin I itt buro·, and 
Reynold ville- al ton di tri ·t iuclud t he oven ncar the t wn . whi ch 
have given the names to th .. di tri ts. 'rh VP r onuell Yille eli . 
trict, sometime called the La trob di tri cL, i u ar th town of Latrobe. 

In the following tabl tb tati ·t ics <Lre gw en of t!Je p rotlu ·tion of 
coke in P enn ylvaoia for they ar. 1 0 to 1 96: 

tat istic.• of the manujactttre of cokd in Pe1w •ylra 11 i(l j1·om 1880 to 1896. 

I=' o,- us. 
1 Estnb- ok e pro- Tota l '"nlue 

lisb - 'onl us d. of coko 
. lm nts. Bnild- dnce<l. ot onms . Built. in g. 

1---- -:-I 0.. . 124 9,501 

132 I 10, 1 761 1 
137 12,4.24 6-12 6, 149, li9 3, 9-l5,034 
140 13, 610 211 I 6, 23,275 4-,43 464 5, -l-10, 3 7 

145 14,285 232 I 6,20~ ,60-l 3, 22, 12 4, 7 3,230 1. 25 
133 14,553 317 3, 991, 05 4 9 1. 656 , 1. 25 4.6 
108 1 16,314 2,55 7, 6G.i, 023 I 1. 42 65.2 
151 1 . 294 I 02 I 10, 74 6 352 1. 84 65. 3 
120 20, 3 1 1 5s- I 9,673,097 '230, 759 , 1. 26 6 

109 1 22, 143 1 567 10, 743, 492 1. 40 66 
106 23,430 74 16, 333, 674- 1. 91 6-. s 
109 I 2- , 324 11 1. 2 66 
109 25, 366 I 269 1. 0 66. 1 
102 25,744 19 1. 52 66 

1 94 ... 101 '>-- 0, 24 11 9 059, 11 1.0 6 66. 9 

~ I 
99 26, 042 170 14,211,567 9,404,215 l. 2661 66. 2 

a .~15 26, 65 154 11, 1~4, 610 7,356 502 13, 1 2,859 1. 792 6 . 1 
I I I 

a l nclutles coal used , C'lke produc d, nn d it s .-n lue inN w York . 
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I n the following tables will be fo un d the stati tics of the production 
• of coke in Pennsylvania, by districts, for t he year 1894, 1 95, and 1896. 

District. 

Coke p1·oduction in P ennsylvania i n 1896, by (/-iBf l·icts. 

1
xum · 

Estnb- Numb rberof 
!ish- of OYen 

m n ts. ovens . bnild · 
in g. I 

C k V alue of 
Coal used. ~;.~ ~~ro· coke at 

0\"6DS. 

I 

.Axer- Yi ld 

~~~~ce of ~al 
I' r coke. ton . 

Allegh eny Moun- l--ho_r_t -to_n_..l_s_ho_r_t -to_n_•· -- f'er ct . 

tain . . . . .. . ... .. 01 4.0?, 2~~ 266, 47~ $34-9,373 $1.31
1
65 

.A.llegheny Valley. o
1 

L, 44~~ 7, 46t l 1~, ~34 , 2. 00 6~ 
Beaver........... 01 13, o 9,004

1 
11,-001. 91 65 

Broad Top . . . . . . . 5 0

01 

111, 1~~ 72, 1 ~5 , 126, 306! 1. 75 64.: 
Ulearfiel d-Conter . 7 183, Oo61 11 , 1o5 161, 266l 1. 39 64. o 

onn ellsville... .. .c1 , 347 o
1 

, 107, 536 5, 462,490 10, 01 9;6
1 

1. ?~ l67. ~ 
Green burg . . . . . . 3 17 j 0

1 

36 963
1

1 

24, 642J 30, 9- \ 1. - ""l66. 1 
Irwin...... . . .... 5 669, 0 279104 175,916 275, 51 . 1.56663 
Pitt burg . . . . . . . . 11 1, 264 d 120

1 

5 3, 984
1 

368, OiOI 941, 076, 2. 56 63 
R y 11 o Id s ville-

W alton (e) . . . . 7 1,852 3<1

1 

770,104 445,99 . 673, 625

1

1. 51 57. 9 
Upp r Connells-

ville .... . ....... ~ j1, 63 __ o ~, 601 406, 112 570,687 1. 4.05 !~ 

T otal . . . . . . . 15 I 26, 65 59! 1. 792/66. 1 

o. Iucludcs 60 Otto-Hoffman o'•ons. c Incl udes 50 Semet- oh·ny o\·ons. 
b Inclucles 25 eme t-Soh·ny o,- ns in Mercor County . d Otto- UoO'mnn o,·ens. 

e fn cludes coal used, coke produc d, and i ts vnl uo in ~ ,,. York . 
flnclurlcs 30 "ewton-Cbnml>ers nud 3 locum OYens. 

Coke 1n·oducfion in Pe1111Sylm 11ia i n 1 95, by districts. 

I 
I jNum-

Estal>- umber ber o 
li•h- 1 of o,- ns 

m 1ts. oven . build · 
lng. 

d need. ~~~~~ t 
Coke pro- ~ V alue of 

hort tons. 

.d..YOf­
age 

J)rice 
per 
ton. 

Yield I 
of~oal I 

t n 
coke. 

P er ct. 

173 9651 $214, 7411$1. 23 64 
o o o I o 

tain ... ........ . 
Allon-h n.v V:tlley . 0 
Bcav r . ... . . .. ... 0 1,5 4 3,94.0

1

2. -19 54. 8 
Blo sh ur« .... .... 0 4 1,220 2.'50 50 
Broad T op. ... ... . 0 133 276 85, 42 150 224 1. 75 64-.4 

lMrfjo]d- nter.. 0 155,08 , 99, 469 131, 1 1 1.32 6 ~ 
Connell v ille.. ... 0 12, 174, 597 , 1 1, 17910,122, ,15 1.2376'7.2 
Green burg . . . . . . . 0 31, 300 20, 309 22, 3-JO 1. 10 65 
Irwin............. 725 0

1

166,12,1 103,872 105,609 1.017 62. 5 
Pitt bnrg . . . . . . . . . 973 0 452, 845 232, 529 547, 284 2. 3:1 

1

51. 3 
Reynoldsville-

WaJston ... ..... 1, 637 01 504 092 357, 266, 1. 20 15 . 9 
U pper 'o tluells-

v ill .. . . . .. . . . . . 14 1, 49 c30 319,2 5 208,15 251,$92 1. 21--:: ~~~ 

'fotal .. _ .... . 99126,042uoji4,2~7 9, 404, 215/11, 90 , 16211.26b 

alnclucles 60 Otto-IIoffmnu ovens. b Inc! udes 50 

c By-prod nc t h~chi\·e o,·ens. 
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Coke ]Jroduotion in PeunRylt·ania ·in 1894, by dist·riots. 

Nnm -1 
Estab·l ' umb r b r o~ 
!ish - of ov n.s oal used . 

lng. 

<;ok JlrO· 
duccll. 

menta.

1 

ovens. ~uilcl-

1------------ --1-----1----
All gh ny ~lonn- Silort ton•. hort ton•. 

15 1, 253 01 
116 01 

0 

taiu .... ...... .. 

All egh n r Vll.lley. 

Bea.Yer .... ..... .. 

Blossbur.(! .... .. .. 0 

Broad Top ...... .. 14 

ClAar field- enter .. 0 

Connellsdll . .. . . 0 

Green burg ...... . 0 

0 
104 371,569 

Ir.win .... _ ..... ---1 
P 1tt burg . ...... .. 

R e ynold dll e -

Vl\ln of 
cok at 

v 11 8. 

0 

2.62 54.7 

2.70 49.6 

1. 52 64. 1 

1.33 63.2 

1. 0-l 67. 

1.0 

W nl ton .. .. .. .. 1, 755 0 336, 55-1 297, 5il6 1. 44 61. 6 

ppcr Connell -

1 

I 
I v il-~e ___ __ ... _ _ _ _ 14 1, 84-3 0, 279, !)71 176, 799 212, 595

1 
1. 2~-:~~~ 

L otal . __ . ____ j1o125,24f u j 9, 059, 11 16~3, 7771 6 5 5 4 9 1. o ~ 

From the above table it will be en that tb oke 1 roduc d in P nn­
syJvauia iu 1 9 , the year previous to the one una. r re i w, wa the 
large tin its hi tory. Tbe production in 1894, on th other band, was 
tb mall ti n the nine y ar from 1 to 1 ()() iu ·lu i . Tb ou put in 
1 95 wa 3 340,438 ton or 5- perc nt larger than in 1 94. In 1 9G the 
output wa 2 047,713 ton or 22 per cent le than in 1 '9-, and 1,29~1 725, 
or 21 per nt, more than the product in 1 94. 'rbe amo'tmt of coke 
made in he ' tat in 1 96 wa 7,356,502 ton . This i 111,570 ton 
les than the average producti n for the eight y ar immediately Ire­
cedino·, In the ·e eight year. there were four in which the 1 roduction 
was le, than in 1 96, and four in whi h the on put wa greater. 

By referring to the table giving the productiou of c0k in tlJe nited 
tates in 1 96, it will be .·een that out of a total of 11,7 773 hort 

ton Penn ylvania pr duced 1,356 502 ton , or 6"'.4 perc nt. Tbi wa 
the malle ·t percentage made by the tate iu a nnmber of year . In 
1 95 he produced 70.5 per cent of the total, a.nd not for everal year 
ha. her perc ntage fallen below 65. 

While tb amount of coke produced in 1896 wa more than 2 000,000 
too les t han in 1 95, in the value of tbe product there was an increa e 
of ovet' 1,2.JO,OOO. If the product in 1 96 bad realized the same price 
per ton as t he average in 1 95 ( 1.266) tbe total value would have been 

9,390,310in teadof -·1 3,182, 5!) RothatfortlJe am amountofworkdone 
the producer were $3,702,549 better oil'. The decrease in the output and 
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increase in value were due entirely to the determination of the larger 
coke-making concern in the Connellsville region to maintain prices 
on a profitable basi . The price for foundry coke was put at $2.30 
per t.on, and maintained at that figure throughout the year. The 
highest price ob tained in 1895 was $2 in October, November, and 
December. From April to December the price was $ .50, while in 
January, February, and March it was as low a 1.15. n increase of 
100 per cent in price naturally resulted in a curtailment of production. 

In the production of those 7,356,503 tons of coke in Pennsylvania in 
1896, 11,124,610 tons of coal were used, or 1.51 tons of coal to a ton of 
coke. This ratio was the same in 1895. In 1895 the average value per 
ton of the coal charged into the oveus wa 61.6 cent . In 1896 the aver­
aO'e value per ton was 62.5 cents, so it may be readily seen that the 
advance in the price of coke was not clue to any noticeable advance in 
the price of coal, but was clue to the ability of proclur.ers to maintain 
prices. 

A. ba previou ly been xplained, the amount of coke reported as 
produced per ton of yoal is probably in excess of the actual yield. 
The probability is that the actual product is somewhat le than 66 
per cent. Much of the coal i not weighed before charging into the 
oven , and con eqnently the yield is largely an estimate, and much of 
that which i charged i paid for by the mea ur cl bushel, while the 
coke i sold by the weighed ton . 

The cha.racter of the eoal u cd in the manufacture of coke in Penn­
sylvania since 1 90 is howu in the following tn.ble: 

Chamcle1· of coal used i.n the 1nanufa tu,.e of coke in P nnsylrania since 1890. 

Run of mine. 

y r . Tot<~!. 

1------------ ---'---- -----·----~----­
horl to"'· I h~ rt lona. 
323, 732 13,046,143 

192----·------- , 11,237, 25::1 1 

1 93-- ---. ---- -. . ' 302, 307 

1 94---- --.- ---. I '671 53·1 I 
1 95. ____ . . ___ . _

1 
1!l, 61 , 376 I 

1 96 (a) ........ 
1 

9,2 9, 0 9 

302, 9 5 10, " ' 544 

134, JOO j 12, 591, 345 
12 ,505 9,3 6, 702 

6-!, 494 I 9, 059, u 
117, 594 , 14, 211, 567 

9 '392 11, 124, 610 

Tbe above table how that of t he 11,124 610 ton of coal made into 
coke 9 289 0 9 tons, or 3 . ~ per cent, wa unwa bed run of mine; 
1,463,047 ton , or 13 per cent, wa unwashed lack · 273,0 2 tons, or 2.5 
per cent, wa wa ' hecl run of mine, and 99 392, or rJOt. quite 1 per cent, 
was wa hed la k. In 1895 unwashed r un of ]l)ine was over 95 per 
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cent of the total, and unwa bed sla ·k 3 p r nt. Th amount of 
wa hed o::tl, ruu of min and slack combined, was Je s than 2 per 
cent. Tlle amonut of wa bed ·oal in 1 96 wa nearly two and ne­
balf time a mn b a in 1 95, and th antouut of uuwa b d slack in 
1 96 u d wa more than t lll'CC times t lta t of 1 95. Tb amount of 
run of min c;oal n, eel in 1 96 was more than -1,000,000 ton 1 . than 
in 1895. While tlle remarkabl feature of ok production in 1,'95 
wa au increa e in all of th important k -produ in g r gion., the 
notable feature in 1 96 wa the gr n.tly r d uc d produr.tion in the Con­
nells ill di trict and ma.rk din r a. e in all the otlJ r eli tri ·t except 
two-tbe Blos burg, whiclt produced 4 tons in 1< 95 and wa. aban­
doned in 1 96 and the Broad Top wbiclt produ d -, 42 ton in 1 95 
and 72 175 in 1 96. A an offi t to the aband nment of tlt OYen in 
the Blo sburg eli tri t, the 116 oven iu tl t llegbeny Valley distri t, 
which wer illle in 1 9J and 1 95 re ·umed in 1896, witll an output of 
7,467 ton . 

Tile llegheny Mountain eli trict in r a d it output from 5 23 
ton in 1804 to 173 965 ton in 1 "05, and again to 266 473 ton · in 1 96. 
Tbe Cl arfteld- enter di tri ·t produced 3 25 ton in 1 94 99 4G9 tou 
in 1 95, and 11 155 ton iu 1 96. In the Pitt burg eli trict produ tion 
in rea eel from 22"' 100 ton in 1, 94 to 233 5~1) touf'l in 1 95, a11d to 
36 ,010 ton in 1 96. Th l~eynold ' vi lle-Wal ton eli trict iucr a ed from 
201 ~3 ton iu 1 9-l to ~96, 20 tons in 1 9.5, and to -!4.3,99 tons iu1 06. 
Tbe pper onnell ville eli tri ·t produced 116 I!J9 ton in 1 94., 20 15 
ton in 1 95, and 406,1L ton in 181J(j. Comparing the production of 
the e di trict iu 1896 with that in 1 94 it i een that tbe All gheuy 
Iouutain di trict increa ed it production to four and oue-balf time 

what it wa in 1 94, th learficld-Center eli tri t more than thr 
time ,the Pitt bur<Tcli tri taboutoneandtwo-tbird theReynold vill. 
Vl~al ton more than double and tb Upper Connell ville two and a half 
time . Com par cl with the production in 1 95, the Allegheny Mountain 
district shows an increase in 1896 of !).., 50 ton or 53 per ent; the 
Olearfield-Center di~,;trict 18,6 6 ton , or about 1 per cent; the Pitt . 
burg di trict 135,541 ton or 5'-' per cent ; the Reynold vill -\ al ton 
di. trict 149,178 ton , or 50 per cent, and the Upper Connell ville 197,9-4 
ton , or 95 per cent. The Irwin di trict, who e product in 1 95 wa a 
little le tban iu 1 94, in ·rea eel its out.put inl 96 72,044 ton , or about 
70 perc nt. 

It wa in the Conuel l vil le region, therefore, that the clecrea eel pro­
ductiouoccurred . Th:.eontpntio thisdi'trictin1 95in·rea ell2,9 9,091) 
ton , or more tbau 57 perc nt over that of 1 D.J. . The production in 
1 96 decreased 2,71 ,6 9, or 33 per cent belo,y 1 95, a nd wa only 
270,000 tons more than in 1 9±. This decrea eel prorluction wa due 
entirely to tbe determination on the part of producer to maintain 
prices at a profitable figure . Had the decrease in }Jroduction been du 
to other can e , the value would have d creased in proportion . A it 
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was, the amount received by Connellsville coke makers for the 5,462,490 
tons of coke made in 1896 wa wi thin 1 per cent of that received for 
the 8,181,179 tons made in 1895, and nearly double the value of the 
5,192,0 0 tons produced in 1894. 

The producers in t he other region received additional benefit from 
the lessened product and higher price of Connell ville coke iu better 
prices for themselve . The average price per ton in the Allegl1eny 
Mountain district advanced fro m 1.23 to 1.31; in the Clea-rfield- enter 
from $1.32 to 1.39; in the Irwin district from $1.017 to $1.566; in the 
Pittsburg district from $2.35 to ..,.56; in the Reynoldsville- Walston 
di trict from $1.20 to $1.51, and iu the pper Connellsville from $1.21 
to 1.405. The price for onuellsville coke advanced from 1.~37 in 
1895 to 1.834 in 1 96, and the average for the Sta.te advanced from 
$1.266 to 1.792. 

During 1896 the by-product ovens mentioned iu the report for 1895 
became producers. These include 60 Otto-Hoffman ovens at the Cam­
bria Iron Works, at John town, 25 emet-Solvay oven in l\1er.cer 
County, 50 Semet- olvay ovens at Dunbar, 30 Newton-Chambers at 
Latrobe, and 3 Slocum ovens at Bolivar. The returns for 1 96 show 
that 120 more of the Otto-Hoffman ovens were in cour e of con trac­
tion in the Pittsburg district at the close of the year. 

Connell ville distTict.-The decreased production of the Con n 11 ville 
district in 1896 bas not aflected its standing a the ~ost important 
coke-producing center in the U uiteu States. Tbi region produced 7 
per cent of the Pennsylvania product in 1895 anu 61 per cent of t he 
total output iu tlle United States. In 1 96 th e Connell svi lle r gion 
produc d 74 per cent of P enn ylvania' total and 46 per cent of t he 
total product in the United Stat . 

The following are th sta ti t ics of the J.Uanufacture of coke in the 
Connellsville region from 1 80 to 1 96 : 

Statistios of /lie 111anttj'actu.1·e of coke i n the ConnellsviLle 1·egion, Pennsylva11·ia, f?·o m 1880 
to 1 96. 

Ovens. 

Year. ~;r,~- 1-----.--
ments. B .1, Build-

m ''" ing. 

Coal used. Coke pro­
duced. 

I 
Value 

'l'otnl ,-a,Jue of coke Yielcl of 
of co ke at at coni in 

o~t· eus. oven oke. 
per tou. 

1- ---1-------------1----1---------

1884 .. --

1 -----
1 6 __ __ 

1887----

67 7, 211 731 

'208 654 

6 
36 11, 3211 1, 

73 11,.923 

592 

101 
200 

ho·rt wns. Short to7UI. Per c~nt. 

2, 205, 946 $3, 94 ' 643 $1. 79 66. 5 

2, 639, 00~ 

3, 0-13,394 

3, 192, 105 

3, 096, 01~ 

4, 1 0,521 

4, 1116,989 

4, 301, 573 1. 63 
1. 47 

1.14 

3, 607, 07 1. 13 

3, 776, 3 1. 22 

5, 701, 0 6 1. 36 

7, 4.37, 669 1. 79 

65.7 

65.8 

66. 3 

66.1 

66. 1 

66.3 

L---~-~--~-~---~~--~---~-~ ~J 
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Stafoi8tics oft it man·uf aotlll'tl of coke i n th e onn ellsville 1'6{/ion , P ennsylvania, from1880 
to 1 96- on tiuu <1 . 

Y"nl n I 
Year. I 

Es tnb· __ ,_·e-ns_. --i 

lis h· I 
menta. Bu ilt. Build · 

l Ug. 

oke pro· 
tlu ce<l. 

T o ta l ,·a lue 
or ·oke at 

0 \ " us. 

of cuk 

1 

Y i luof 
aL ·un l iu 

ovona Cuk •. 
1> rtou. 

1 L .. . 

3 12, 1 l , 320 
14 45 I ,130 I 

15 65 30 
17,5-1 0 

li OI'll011i. , -

4. 955, 553 $5 

5, 930, ,J2 I 7, !J74, 633 

6, ·IG-1, 156 12, 537, 370 

4, 760, 665 ' 903, 454 

5.192,0 0 5, 405, 691 

1 1, 179 10, 122 45 

- , -162, 490 10 01. . !-146 ~· · ----'------'-
1.49 

1. 04. 

1. 237 

1. 3-1 

In tlle onn n~ ille reo·ion tl1e old beebi e ov u till ta nd 

9 

67 

66 

67 

67. 4 

67. 7 

67. 

67. 2 

67 . 4 

all but 50 of tbe 1 , 4:7 in tbe di trict b >iog of tbi · typ . Th xce.p­
tion con ists of a bauk of erue.t- olvay ov n , whi ·h were ompleted 
in 1 95 and contribut d to the pr in ·tin 1 96 . 

In the following ta,b le will be found a tatement tak n from the file 
of th e American 1aoufacturer of Pitt burg bowin g tb uumb r of cars 
shipped out of the r gion in 1 94:, 1 95, and 1 96. It is to be remem­
bered tha t t he gr a t trike of 1 9! wa re ·pon ilJ1 for th t~mall 

l1 iprn ent in that y ar. 

Monthly shipments of coke f rom th e onuellsri l/e !' f{J iOn during 1 94, Jl-195, and 1 96. 

:Uonths. 

Cars. I 
--1 -94-.----18_9_5_---.--~, 

----------1---------11--------1-------- 1 

J an nary ...... .. ....... . ......... . 29, 530 

F brua.ry .. . . .. .. .. .. .. . .. . .. .. .. 31,6-13 

htr'h... .. . .. .. . .. .... . .. .. .. . . 44. , 384 

April...... . ...... .......... .... .. 29, 674 27, - 40 

M a~· ... .. . . . .. .. .. .. . .. . .. . .. .. .. 32, 930 33, 307 

Jnne. ... . .. .. .. .. . .. . .. .. .. ... .. . 30,507 2'!, 263 

Jul y ...... ....... .... .. .... .. .... , 23, 457 

An g utit . . ..... . ... .. . .. . .. . . .. .. .. 23, 476 221 214 

eptt:: rn ber . .. . ..... .. .. .. .. .... -- ~ 35, 841 12, 15 
October.. . . ... ... . ..... .... ..... . 30, 294 17, 237 

I 'o•o:::: ~- _:~_: ~-~-:-1--------.,--1 ~~: 2~~~ 
Tota I. . . . . . . . . . . . . . . . . . . . . . . 260. ~ 75 2 5, 26~ 
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The correspondent of the American Manufa~turer, in Connellsville, 
in reporting t he industry for that paper, says: 

T ho Connellsvi lle coke trade during tho year showed no special feature fur ther 
than the great dullues which cut down produ ction so greatly in the latter part of 
t.be summer. The large ·t ou tput in the Cormellsville region wa during tile moo til 
ol February, and t he smalle twa in eptemb r. P ri ce during tho yen r bowed no 
material change. The larger compa.oies, who praoticaJly control the market, have 
sustained oue r ate durino- t ile yea.r , keep ing ful'llace coke at $2, foundry n t $2.30, 
and crushed at $2.35 per ton f. o. b . at ovens. It can not be said. howe,·er, that tbe e 
were the only coke price dur in .... the ear. Several of the smaller compuni s COil· 

tinued to sell fm·naee coke at $1.75 for a g r at part of the year, a.ud at times even 
l ow er fi.,.ures were rumored. 

The following table ho,vs l1ow prices were quoted t hroughout tb 
year: 

Avem ge monthly 1n·ices of coke dul'i.ng 1896. 

Fu.rnnce. 

$1. 75 to $2. 00 
I J•OOa<)' u~ ... ~uuu u u u u - - -----·I-----J--

Found.r_y. c'"'"' ' I 
$2.30 '2. 35 

FebrU!Lry .... .. . .. ......... .. .. 1.75 2.00 2. 30 2.35 

:March ........... . . .. .. .. .. - ... . 1. 75 2.00 2. 30 2.35 
April .. .. ................ ... ... . 1. 75 2. 00 2. 30 2. 35 

May .. .. .............. ...... .. . 1. 75 2.00 2. 30 2.35 

Jun e ... .. ........ .. ...... .. .. .. 1. 75 2.00 2. 30 2.35 

July ..... .. ................... . 1. 75 2.00 2.30 2.35 

Augn t .. ..... .... .... ......... . 1. 75 2.00 ~.30 2. 3-

1. 75 2.00 

1. 75 2. 00 

1. 75 2.00 

eptember ................... .. 

October .. ........ ...... ........ I 
November ...... .. ........ ______ I 

2. 30 2.35 
2. 30 2.35 
2.30 2. 35 

D cern ber .. . . . ........... .. ... . 1. 75 2. Or) - -30 2. 35 
I 

How the above compare wi h the prices for the corre pooding 
mouths in 1 9~ may be eeu be ow : 

Aucra!Je 1lt011lhly pt·ices of coke dw·ing 1895. 

fonth. 

J au nary .................. .... .... . ... .. 
Februn.ry . .. ... . ... . .. ... ......... .. ... . 

Mar h .......... .... .................. .. 

April. ........ .. .. ........ .... -- .. .... .. 

fay .• ... ............. .. .... ........ . ... 

J une ... .... . .. .... ... ............. . ... . 

July ... . • . ........... .... .... .. . . . . .. .. 

Aug u t ......................... .... .. .. 

ep tern ber ....... ..... ........ ..... .. . . 

~ctober .................... ...... ...... , 
·ovember ...... ... .. ........... .. ...... 

1 December ....... ...... . ... , ..... . ------ ~ 

Furnace. 

$1. 00 

1.00 

1.00 

1. 35 

1. 35 

1. 35 

1. 35 

1. 35 

1. 35 

1. 60 
1.60 

1.60 

Foundry. 

$1.15 

1. 15 

1. 15 
1.50 
1. 50 
1. 50 
1.50 
1.50 
1. 50 
2.00 

2.00 

2.00 

Cru b <1. 

$1. -iO 

1. 40 

1.40 

1.65 

1. 65 
1. 65 
1. 65 

1. 65 

1.65 
2.25 
2. 25 

2.25 



720 MI ERAL RE 0 R ES. 

The followin g table give the ruliug aud cir ·ular pric s of bla t­
furn ace coke free on board at t he oven for tb pa t i.xteeu y ars : 

,lfonthly prices of Connellsville blast-funtace coke j 1·ee on bom·ll at oveus. 

I 
~Ioutb. I 1 I. 1 2. I 1 a. 1884. 1 85. 

----------- ,------------I-----------------------1----------
J anuary . . . . . $1. ~o to $1.75 $1.70 to $1. 0 I $1.15 to $ l. 20 $1.00 $1.10 

February . . . . 1. 50 1. 75 1. 70 1. 0 

1 

1. 10 1. 20 1. 00 1. 10 

March . . . . . . . 1. 50 1. 75 1. 70 1. 75 1. 05 1. 00 1. 10 

1. 60 1. 7<> 1. 10 1. ,. I 1. o5 1. 10 t. 2o 

1. 60 1. 65 1. 65 1. 70 . 95 1. o~ 1. 10 1. 20 

Ap ril ... .. .. . 

Ia~· .. . .... .. 

1 

June ... ..... . 1. 60 1. 65 1. 50 1. tJ5 . 90 1. 10 1. 20 

Jul y .. ... . .. . 1. 50 1. 60 1. 35 1. 50 . 90 1. 10 1. 20 

August ...... . 1. 60 1. 35 . 90 1. 10 1. 20 

ep tember .. . 1. 60 l. 25 1. 35 1. 00 1. 10 1. 20 

October...... 1. GO 

ovember.... 1. 60 

Decem u r . . . . 1. 60 

1. 65 

1. 6:' 

1. 70 

1. 25 1. 00 1. 10 1. 20 

1. 35 1. 00 1. 10 1. 20 

1. 3· 1. oo 1. 10 1. 20 

l---hl- o- ut_h_. ___ 1 __ 1_ 6_. _, __ 1_ 1_. -ll-----1------'---1~9·-- _ 1_ 00_ ._. __ 1 _9_1. _ 

Jan nary . . . . . $1. 20 $1. 50 

February . . . . 1. 20 1 2. 00 

l\Jar ·h . . . . . . . 1. ::S5 2. 00 

April . . . . . . . . 1. 3" I 2. 00 

May . . . . . . . . . 1. 50 I 2. 00 

June . .. .. ... . 1. 50 2. 00 

July . . . . .. . . . 1. 50 2. 00 

Au«ust . ..... . 1. 50 2. 00 

opt muer . . . 1. -o 2. oo 
Octol>er ..... . 1.50 2.00 

·ovember . . . . 1. 50 2._00 

December .. .. , 1. 50 1 2. oo 

$1. 75 

1. 75 

$1. 2" to l. 50 

1.00 

1. 00 

1. 00 

1.00 

1.00 

1.00 

1.00 

1. 25 

1. 25 1 
1 93. l 94 . 

$1.25 

1. 25 

1. 25 

]. 15 

1.10 
]. 10 

$1. 00 to 1. 10 

1. 10 

1. 25 1. -o 
1. 50 

1. 75 

1. 75 

1 95. ~ontb. I 1 92. I 
----1·------1---

Jauuary . . . . . . . . .. . $1.90 
February . . . . . . . . . . 1. 90 
l\f arch . . . . . . . . . . . . . 1. 90 
April . . . . . . . . . . . .. . l . 90 
May . . ... .. .. .. . . .. 1.80 
June....... ...... .. 1. 0 
July . . . . . . . . . . . . . . . 1. 75 
Aug ust . . . . . . . . . . . . 1. 75 
September . . . . . . . . . 1. 75 

U
October ....... .. . . . 

ove tn ber ........ . . 
Deceml>er ......... . 

1. 75 
1. 75 
1. 75 

$1.90 
1. 90 
1. 90 
1. 70 
1.60 
1. 50 
1. 45 
1. 25 
1. 20 
1.20 
1.10 
1. 05 

$0. 95 to $1.00 
. 95 

1. 00 
. 92 
. 92 

1. 00 
1.00 

1. 15 2. 00 
1. 30 1. 40 

1.00 
1. 01 
1. 00 

$1.00 
1.00 
1.00 
1.35 
1. 35 
1. 35 
1. 35 
1. 3-
1.35 
1.60 
1.60 
1. 60 

$1. 7" $1. 90 

1. 75 1. 0 

2.15 1. 0 ' 

2. 15 1. !!0 

2. 15 1.90 

2. 15 1. 90 

2. 15 :· 1. 90 

2. 15 1. 0 

2. 15 1 1. ~ 
2. r 1. -

2. 15 1. 0 

2. 15 I 1. o 

1896. 

$1. 75 to $2. 00 
1. 75 2. 00 

1.75 2.00 
1. 75 2. 00 
1. 75 2. on 
1. 75 2. 00 
1. 75 2. 00 
1. 75 2. 00 

1. 75 2. 00 
1. 75 
1. 75 
1. 75 

2.00 
2.00 
2.00 
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Upper Connellsville dist?·ict.-Tbi dist.rict includes that portion of 

the Connell sville coal trough or ba in that i located northward from a 
poiutju t b elow Latrobe. The coal differ somewhat from that fotmd 
iU the low r part of th e ba in. 

Tbe following are tbe ta tistic of t he manufacture of coke in the 
pper Connell ' ville region for the years 1 0 to 1 96: 

/atistics of the manufactm·e of coke in the pp er Connellsville l].i.stt·ict ft·om 1880 to 1896- . 

vens. 

Yea r . 
Estnb- ---,.........--1 !is h- 1 Coal used. 
ments.

1 

Built. llu ild· 
iug. 

1----1 

10 

11 

11 0 
11 0 
11 40 555, 735 
12 29 691,331 
16 1, 4·42 7 717,274 
16 1, 977 0 657,966 
13 1 56il 

2° I 635,220 
14 1, -69 9, 277 
14 0 1,000,1 
14 0 706 111 I 
14 0 4 . 09 
l ·l 0 279,971 
1l (I O j 31!:1.2 '5 
11 

0 1 617 601 

1 91. . .... 

1 ~ ~!~~ .. ·--· L .... 
a .3y.prorlu<'t hcehh·o o,·ou~. 

Coke pro­
d uced. 

hort tons. 

229,433 

442, 9 
470,233 
441,966 
417,263 
577,246 
649,316 
451. 975 
320,79: 
17G,799 

20,' 15 
406, 112 

•r ot:tl vnlue Vo.l ue of Yield of 
of coke at cok at coal in 

ovens. P~; ~~- coke. 

Per cent. 

$397,945 $1.73 59 
5-J '362 1. 60 5 

536,503 1.43 5 
422 17-t 1. 0 5 
311,665 1.06 59 

1.0 57 
64.1 
65.6 
6 
65.6 

] 00 ,102 64.9 

1,111,056 65 
691, 32S 64 
417,090 64 

212,595 1. 20 63 
251, 92 1. 21 65 
570, 7 1. •105 65. 7 

b Includes 33 IJy.pronuct O\'CDS. 

en in t il~ flbo table tha t t he output in 1 96 increased 
or 95 per ut o,·er 1 o- and that tbe distri t recovered 

m of i t old-t ime importao e, t h ugh it wa till 45,000 ton short of 
tb p rodu tion in 1 !)...,, and 243 000 ton le t han in 1 91, when the 
lar O' t y i ld was obtained. In 1 94 and 189- tb production wa les 
than in other year in , tati tic ba been ob tain <1. 

A.llcgh ny Jllountai?, dist1·i t.-In thi di tri ·t are includ d all the 
oven a,lon O' the line of the r on ylvaoia H,ailroad ea t of Blairsville 
and t it omer et ouuty. 

EOL, P'I' 5--46 
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The tati tic of the manufacture of coke in t he Allegheny Moun­
tain di . tri t from 18 0 to 1 96 ar as follow · : 

SlatistiC8 of th e ?nanufao tm·e of ook i u th e Allegheuy nfottntain llis t?·ict of P ennsylrania 
f1·on~ 1 0 to 1 96. 

--- -;:-_ I 
E•tnb-

r . li h - ---~- Coa l uNNl. 

I 
monls . l~ullt. .Bu ild -

ing. 

ok pro­
du ced. 

, I ' 'o lu of I rotn l vn luo col· at Yield of 
of ~okc at I 0,.' ns , ('Oal in 

0 ' ens. pur tou . coke. 

1 

9 

10 I 

10 I 

12 

11 

10 

10 

L J 
16 

lwr t to11s. 

-91 0 ~0 1 , 3-~5 

371 o 225 5u3 

4 l 0 28-l, -44 

· 32 o 200,343 

614 I 0 A l, 459 

523 2 :~7 , 6 6 

579 14 351, 070 

694 1·o 461 922 
950 145 ·21,0 17 I 

1 069 20 56-1- 112 

hort ton• . 

13-, 34.2 

1"6, 290 

$2 9 929 1' 
329, 1 

377, 2 6 

24 0,6-11 

203,213 

16 1, 171 0 633 74 730, 0-J 

16 1 l , 201 0 70 '523 4J '067 7 -, 175 
16 1. 260 0 724, 903 44 522 775, 927 

15 1 1, 260 o 275 65 17'. 131 261 ,292 1 
l 94.... .. 15 1, 253 0 92, !'1 5 5 .~2:~ 71161 

I ~ ~=~ -- 13 1. 233 60 271 096 173, !)65 214, 741 I 

~-: :_:_: __ 1_3_ ('_1. _ 1_" _ __ o~1-4o_, _:._~' __ 2_6_6_, ~3 L S.19, 373 

a Inclu<les 60 Ot to-H offman ov n . 

Ptr cent. 

$2. 27 :~ 

2. 2 64 

2. 10 63 

1. 7 

1. 30 6-

1. 30 65 

1. 6 1 64. 
2.23 64. 4 

1. ·13 64.4 

1. 69 63. 5 

l. 1 3. 5 
1. 75 I 6 

1. 73 1 61. 9 
1. 53 62. 

1. 21 63.3 
1. _g 4 

1. 3t I 6-

Thi,· di trict like the other import an t one ' in t h tat , ben fited by 
tl.J ' higher price of onnell vill coke, a nd t b production in r a d 
92,50 ton , or 53 p r ent, over 1 05, and wa four and one-half time 
th output in 1 94-. till i t did not reach the amo1tnt made iu 1 92, and 
wa l th an in a ny y ar from 1 "7 to 1 92, incln ive. 

lear ji ld-Center dist1·ict.-Tbi di trict in elude tb oven in l a,r­
field aud Center countie ' , including now ho , fo bannon, and other 
well-known coal di trict . Wbile it ha great promis for the future, 
much of it coke is made from lack oal, and the pro perity of the oke 
industry in tb di trict depend .. not only on t b dem<wd for coke, but 
also on the demand for coal aud amount of lack available. 
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The statistics of the manufacture of coke in the Clearfield-Center 
district for the years 1880 to 1896 are a follows: 

&atistios of the nta?t ltfaotm·e of coke i n the Clea?:fi.eld-Center d·ist1·icl
1 

P ennsyl w nia
1 

.f?'O"In 
1880 to 1896. 

Y ar. 

Oven . 

~1~~- - -,-----I Coal used . 
meuts. Buil t. BnHd-

Jng . 

Coke pro· 
duced. 

hort tons. Short ton•. 
] 

2 

1 

1 

1 

2 

3 

6 

6 
6 

7 

7 

7 

8 

7 

0 

50 

50 
60 
60 

245 
.299 
523 
601 
671 

701 
666 
731 
695 
694 
Gll5 

666 

0 

0 

0 

0 

0 

0 

20 
10 

0 

0 

0 

0 

0 

0 

0 
0 

0 

200 
201025 
25,000 
261500 
331000 
69 720 
841 70 

154,566 
1721999 
195,473 
3311 104 
2931542 
2311357 
1551 119 

100 
131350 

171 160 I 
1 1696 

231 4-31 I 
4 I 103 
551810 
97, 52 

3 I 25 
001 100 

u. r5 

Value of Total Yn lue coke at Yield of 
of coke nt coa l in 

OYens. ;6~.
0~0~. coke. 

$200 
221695 
271406 
28,844 
32,849 
70,331 
94., 77 

198,095 
1U,220 
215, 112 

391, 957 1 

33910 2 
26414-22 
171. 4 2 

51, 482 1 
131 , 1 

164,266 I 

J·~er cen t. 

$2.00 50 
1. 70 67 
1. 60 69 
1. 50 71 

1.40 71 

1. 46 69 
1. 70 I 66 

2. 02 63. 3 
1. 51 I 66. 6 

1. 7 61. 7 

l. - 64 
1. 4 I 63 
1.79 

1.74 1 
1.33 

63.9 
63.6 
63 

1. 32 I Gl 

1. 39 fH. 5 

W l.Jil t l.J e p roduction in t his di trict inm·ew ed 1 ,6 6 tons, or 1 pet' 
c nt, ovet' t he output of L895, an l wa tin times tlte product; of 1 94, 
it wn till below t h capacity of the district as shown in the produc­
tion from 1 8 to 1 92. The b tter condi tion in 1896, both in amount 
and valu of the product, a compared with 1 94 and 1 95, were due 
to tb bigh price of ' on nell ville coke. 

B1·oa.d 'l'op d b8t1·ict.-Th o eo . ituated in Bedford and Huntingdon 
coun ties, ompri ing what i known a tlte Broad Top coal field , are 
in luded in thi di t ri ct . Tbi di trict wa th e one exception to t he 
iocrea ed production out ide of th e Oounell · ville district in 1896, the 
output here decrea ·iog 13 U67 ton ·. 
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The statistics of the manufactur of cok e in the Broad Top region 
from 1880 to 1 96 are hown in the following· table: 

tatis/i.cs of the m anufltetll1'e of coke in tho J)?'oad Top ·reyion, Pe 11n sylvanilt1 f rom 1880 
/.() 1 96. 

Cok pro- I Total ,-nlu 
I 

Estab· Valuo of Yield of 
Ycnr. lish - oal use<l. <lowed. of0~?~~-nL c k nt I cou l in 

mwts . l:'e:.et~~- ••ok . 

hort to11s. hort ton•. Per cent . 

1 105 92, 94 - 1 1 0 $123, 74 55 

1 5 105 111 593 66, 56o I 167 07·1 9 

5 50 170, 637 105, 111 215,079 2. 05 62 

1 5 3-13 110 220,932 1-17. 154 271,692 1. -~ 66 

1884- .... .... 5 453 0 227,9i:i4 15L, 959 1 1. 74 66 

5 537 0 190, 36 112,073 1. 65 I 5 

562 100 171, 137 10 2l:l4 1. 73 I 63.3 

1 5 5 1 0 262,730 1tH, -35 2.1t 62. 6 

1 5 59L 0 196, 015 2. 40 1 

~ I 
0 152,090 2.0- 60 

16 247, 23 63 

5 0 146, 00 62 

5 1 5 60 1. 6 . 3 

5 14 136,069 150, 196 1. 73 63. 

5 14 53, 216 51, 15 1. 52 64 

5 0 133,276 150,224 1. 75 6-L 4 

5 0 111, 1-!5 12 175 I 126 3 1. 7.) 6-1. 9 

Pitt ·bU1·g dist·rict.- Much of th e c al mad into cok in t lle P it t · uurg 
di trict is Ia k, u ually btaioed from th e min a long th e ev ral 
pool of the Monon o-ahela River and b rou o-h t to Pi tt ·burg by bar o-e . 
Latterly a l ·o coo ideraule coal ha be u brought from th B ur th pool 
of t lJe l\fonoogahela l~ i ver to Pitt burg for coking. The indi ·ation 
are th at the Pittsburg eli tri r.t will, in the neat· future, as ume mucl.J 
greater imp rtaoce a a coke-producing center tll an it Ita · her tofore 
enjoyed, in v iew of the fact t hat a large number of by-product oven 
will be built in a nd near Pitt buro- a.Ioug the Mon ooga.h Ia Riv r. Iu 
t hi eli trict are iuclu<led the oveu n.t and near Pitt burn·, a well as 
the oven~ iu vVaslliugtou Oouuty that use slack from the coal mine of 
th at county. 
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The statistics of the man ufacture of coke in t he Pittsburg di t eict, 
P ennsylvania, for tl.Je years 1880 to 1896 are stated in the following table. 

Statisi'ics of th e ?nantLfaotw·e of coke i n the PittsbtL I' fJ district, Pennsylvania, f?·om 1880 
to 1896. 

menta. Bnilt. Bu ild­
lOg. 

Cok pro­
duced . 

Total ,-,.Juo \alue of 
of co ke at coke at 

ovens. ;e~~8~. 

Y ield of 
coni in 
coke. 

~~;~b- __ o_,,eln_•·-1 Coal nsed. 

1------1 ------ 1-----1----1----1- -----

1 0 .. .. .. .. 

1881. ..... .. 

1882 .... -- --
1 3 .. .. ----
1 84 .... ----

1893.-------
1 !)4 .... ----

21 
21 
21 
20 
20 
17 

[_; •• •_:_: :..!.____1_~ 

534 
53 
557 

0 

-0 

0 

0 

0 
4 

0 

235 
0 

21 
0 

11 

261 
0 

104 

Short tow1. hort tons. 

194,393 
178,509 
114,956 
119,310 

97, 367 
91, 101 

228, 74 
366,184 
428, 99 
233 571 
H9,230 
154,054 
292,357 
357,400 
371,569 
-152,845 

3, 984 

105, 974 $25-t, 500 
96, 310 206, 965 
64, 779 134, 37 
66,820 126,020 
53,857 99, 911 
46, 930 72, 509 

138, 646 
177,097 
264, 156 
141 324 

93, 9 -1 

94,160 
176, 365 
216,268 
227, 100 
232,529 
368, 070 

221, 617 
315,5-!6 
350,81 
2 3,402 
171, 465 
201. 458 
::176,613 
43 I 01 
351,825 
547, 2! 
9!1,076 

Per cent. 

$2. 40 55 
2. 15 54 
2. 07 61 
1. 89 56 
1. 87 55 

1. 55 ' 51.5 
1. 
1.7 
1. 33 
2.00 
I. 2 
2. 14 

2. 1-! 

2.03 
1. 55 

2.35 
2.56 

60.6 ' 

'* . 4 
62 
60.5 
63 
61 
60.3 
60.5 
61 
51. 3 

63 

The prod uctiou of oke in the Pittsburg di trict wa 135,541 tons, or 
58 per cent larger thau iu 1 95, and'' as the large t ever obtained in 
th di tri t, bein g more than 100,000 tons ahead of the production iu 
1 , which wa the hu·gest in auy previous year. 
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B eave'r clistrict.-The output in the Beaver eli trict in 1896 i increa ed 
by the inclu ion of 25 Semet-Solvay oven. in Mercer 'ounty. 

The followiug are tlle tati ·tic · of the mauufa,ctur of coke in the 
Beaver di trict, Penn ylvauia, for they ar 1 0 to 189G: 

· l.rtlistics of the mamtfactlwe of coke in. til 1Jem;e1· (listriot, Ptmnsylvania, from 1880 lo 1896. 

Ovens. 
Estnb· Total value iel•l of 

Year. liah· ConJ nsed. Cok pro· of coke at coni i11 
ruents. Built. Build- clu ·e<l . 

1 

ovons. aoke. 
iug. 

------
hiWt ton•. Short tons. , 

1 0 ........ 5 106 8,013 4, 0 $10, 150 61 

1 1. . .... .. 5 106 6 4,333 9,013 63 

1 2 ... . ---- 5 106 7,960 15,124 1. 90 68 

1 3 .. ------ 5 12,395 21,062 1. 70 64 

1884 .. ------ 4 1,390 1. 56 62 

4 1. 59 63 

3 59 

3 25 207 55 
4 262 66.6 
3 3,100 3, 60 
3 4,010 4,564 53.5 
3 4, 224 6, 663 55 
2 0 3,925 6,270 2. 91 54.9 
2 0 4,446 2.70 54. 
2 0 4, 251 2.62 

2 0 2, 3, 9-10 2.49 
3 a35 0 13, 845 17, 200 1. 91 65 

a Includes 25 m t-Soh·ay ovens in Mere r County. 

Allegheny Valley dist1·ict.-Thi: district include the coke works of 
Armstrong and Butler co untie , ituated in the valley of the lie. 
gheny River. There was no coke made in thi di trict iu 1894 or 1 05 
but the prediction made iu this re1 ort for la t year that production 
would be resumed in the near future IJa · been erified by au output of 
7,467 tons iu 1896. 



COKE. 727 

The statistic of the manufacture of coke in the Allegheny alley 
district for tLe year 1880 to 1896 are a follows: 

Statistics of t.il e manufacttwe of coke in the A llegheuy Valley dist1·ict, Pennsyl.vania, 
j?-om 1880 to 1896. 

Year. 
I I o ,·ens. 

Estnb- ---,---
lis h - 1 Coni used. 

ments. 13 .11 Bnild-
ut . in g. 

Coko p ro­
duce<L 

Tota l •nine Vn lne of Y ield of 
of coke nt coke at coa l iu 

O'I"ODR. P~~e~~- coke. 

1------- - -------- ----1--- ---

18 0 .... .. .. 

1 1. ..... .. 

5 97 

5 109 

6 

6 

7 

5 

5 

5 

5 
4 

3 

3 
3 
2 

159 

159 

209 

208 1' 
208 

2 

1894. - - .. - - -. 2 
... .... 2 116 

.. .... 2 116 

-------

hort tons. 

0 45, 355 

0 55, 676 

0 76, 000 

0 64, 10 

0 55 110 

0 2 '630 

0 51, 5 0 

1 n , 666 

0 37, 792 

0 13, 105 

0 33 049 

0 21, 33 

0 0 
0 10 927 

0 0 
0 0 
0 12, 4-15 

Short ton•. I 
23,470 

29,650 

41, 97 

34, 68 
31,430 

15,326 

28, 948 

44, 621 

21,719 

6,569 

1 , 733 

11 , 314 

0 

6, 55~ I 
0 

7, 467 

$49,068 

64,664 

0, 294 

40, 20-t 

25, 909 

0 

n , 1-1~ I 
0 

14-,9 1 

P er cent. 

$2. 10 52 

2. 18 53 

1. 92 55 

1. 1 54 

1. 75 57 

1. 97 53.5 

1. 54 56 

1. 90 57. l 

1. 66 57. 5 

1. 62 50 

2.15 56. 7 

~- 29 1 ~2 
1.10 I 6o 
0 0 
0 0 
2. 00 60 

R ynoldsville- ·walston di triot.-Thi district includes a ll the ovens 
on tue Rochester aocl Pitt burg :E ailroad, as well a those on the Low 

1'<\d e Divi ion of the A ll o-heny all ey Railway n.ud tlle miues of the 
New York, Lak Erie and We tern Railroad. It is at the pre ent time 
one of the roo t important coking di trict in Pennsylvania, and gives 
promis of great increase iu production in th near future. The pro­
duction of coke in thi district in 1 96 (in ' iudiu o· a , mall amount made 
in r ew York) wa the largest, with one exception, in it: history. Com­
pared with 1895, the output in 189G show an in rea e of 149,178 tons, or 
50 p r cent. 
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The following at·e the , tati tics of the manufacture of coke in th 
Reyuoldsville-V\ al ton district for tlle year 1 0 to 1 9G: 

Statistics of til manufaotu.re of coke i u the Heyuoldsrille- n ·(£lston llistriot, P e1111 y lvmlia, 
from 1880 to 1 96. 

!=. O'·ens. 
Va lue of Estnb- 'rotnl value Yield of 

I ish - Coni used. Coke pro. of cok nt co k nt on l tu 
mente. B ilt I Build-

du ·e<l. ovens. ok . 
u . mg. 

----
hort to111. Per cent. 

1 0. --- -. 3 117 

~ I 
2 , 090 6~ 

1 1. .- - .. 4 125 I 4A , 260 1. - 4.J. 
I 

1 2 ...... 5 177 :I 4<!, 709 1. 0 51 

1883 .-- - .. 6 2_9 37,0.J.4 1. 77 4 

1884 .. . -- . 7 321 159, 151 7 ,646 l, 1W 49 
600 143 I 1 3, 06 lH, 409 1. 35 62 

9 7 3 500 27 1,037 1. 3- 59.7 
1 11 1,492 134 1 507,320 1. 62.3 
1 9 1 636 100 40.1, 3-16 1. 26 62.7 

1, 747 I 0 514 , 461 1. -1() 60. 
1 737 I 0 65- , 96 1. 90 62 

7 1, 7·17 1 0 769,100 1. 5 61 
1 9:&. -----

8 1 

1, 734 0 6 3,539 1.75 6' . 2 
] 93.. .... 1, 755 0 562, 033 1.73 60.4 

@ I l ,T5 0 336,554 ' 1. 44- I 61. 6 
1, 637 0 50-l, 092 1. 20 5 .9 

.... 7 1, -2 3-i 770, lO.J. 1. 51 I 57.9 
I 

a Includes coni used, coke produceu, nu<l its \' Blue in New l:'ork. 
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Blossbtwg distriot.-Tbis district, which was at oue time of consider­
able importan~:e as a coke-producin o· district, especially to centra.l aud 
western ew York, produced very little coke in 1894- a.nd 1895, and none 
in 1896. The ovens have beeu abandoned. 

Sta.tistics of the manujactu1·e of coke in the Blossburg dist1·ict, Pe1t11 sylvania, from 18 0 
to 1896. 

Ovens. 
Estnb- Total Yaln Value of T"ield of 

Year. !is h- Coal u ed. Coke pro- of coke at coke nt conl iu 
menta. Bnild- due d. o,·ens. ov 118 coke. Built. in g. per ton. 

-- - ---- - --
ilort tons. li ort t0 116 . Percent . 

1880 . ... ---- 1 200 0 72,520 I 44, 836 $134,500 $3. 00 62 
1 200 0 '055 56,0 5 16 ,2-o 3.00 64 
1 200 0 100, 119 64,526 193,500 3.00 64 

2 344 0 71, 02 44,690 122,450 2.74 63 
1884 . ... ---. 2 344 32 62,365 39,0-13 93,763 2. 40 63 

5 .... -- -- 2 296 0 46,489 26,975 59, 423 2.17 58 
1 6 .. .. --- - 2 405 0 136, 136 1,801 17-!,53- 2. 13 1 60 
1 7--- -- --. 2 406 o ' 1 2,623 103,873 234,622 1 2.26 56. 9 
1888 .. .. ---- 2 407 o l 62, 063 3 ,052 1, 400 2. 14 61 

1 89.- - - ---- 2 407 0 31, 06 18, <L2 1 47, 765 2. 59 5 

1890 . ... ---- 2 407 0 41,785 23, 196 6·J 0-i 2. 71 55. --, 
1 91. ... .... 2 407 0 -16,08-i 24, 351 66, 1!J5 2. 72 53 

2 40-l. 0 30,746 16, 675 4- - - I 2.r 54. 2 o, 00 

2 407 0 22, 17fl 11.463 31, 427 2. 7<1 50. 7 

18!J4 ... . ---. l 250 0 670 332 96 2.70 50 

1 95.-- - ---- 1 
2~ I 

0 976 4 1,220 2. 50 50 

1 96. - .. - -- - 0 0 0 0 0 0 0 

C-rreen btwg dist~·iot.-The Green bnrg di trict include~ a mall number 
of oveu situated in the reensburg coal basin , erected chiefly for t-be 
utiliza tion of t he sla ·k coal. The coal i ali froill the Pittsuurg- vein. 
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'rhe following are th stati tics of the manufactur of coke iu th~ 
Greensburg di tri t from 1 9 to 1 !lG: 

tali tics of the manufoctu1·e of coke in th e G1·eensburr1 district, Penn sylva nict from 1889 to 
1 96. 

E s tnb· l 
Onms. Vn lu of Tolnl valu Y i lcl of 

Year. li s h· on! us d. ok pro· of cok a t cuk o at onl in 
m nts. Build· dnced. 

OVCl\ • 
OY U S, cnk • Built. ing. per ton . 

------
Short l 0116. Short tons. Per cf11 t . 

1 89 ........ 2 50 16 32,070 20,459 $21, 523 $1.05 63. 

1890 ........ . 2 0 44, 000 30,261 44,_90 1. 46 6 . 7 

1891. .. . . ... 2 0 22,44 1 36,627 1. 63 59 

1 92 . . . ... .. 2 0 9, 037 13, 173 1. 46 60. 2 

1 93 . . ... ... 3 0 1 ,393 26,303 1.43 61 

1894 . . ...... 3 0 27, 290 15, 72 1 ,413 1. 16 5 . 2 

) 95 .. . .... . 3 0 31 300 20,309 22,340 1. 10 65 

1896 . ....... 3 0 36, 963 2.t. IYL 30, 92 1. 255 66 

Irwin district.-Tbe Irwin listrict compri es th oven itnated n ar 
th e town of t.ha name · also tho ' lo ated in what may be termed th e 
Irwin ba in, on the Youghiogh ny River. It will be noted that thi 
eli tri t i of con iderabl importance a a coke peoducer. Mo t of th 
·oke made in the di trict i produced by the arn gi te l Compan y, 

Limit d at Larim r, where lack from the gas coal min din th imme. 
di at vicinity is made into oke. 

Tlle following are the tati tic of t he manufactur of coke in th 
Irwin di trict for the years 18 9 to 1 ' 96: 

tatis tics of the •nanufcwture of coke in the Inoin distr ict, Pennsylvania , from 1889 to 
1896. 

Esw h· o,. us. I I 
!i sh - 1 Coal used. 

ments . Built. ~uild-
1 mg. I 

~------ -.-h-or-t -to-,1-8.---ho_r_t t-o-116-.
1 

1 9. ... . . . . 4 I 696 0 i!73, 913 I $351, 304 $1. 44 65 
1890 .. . . . . . . 4 ti6l 0 270 4 76 256, 45 1. 49 63. 7 

Coke pro- ~ T om! "<"aln 
du ced . ofov~~:.at 

Value of / . I 
coke at 1:"1el<l _of 
0 

n coni 111 

pe~ to~. cok . 

Per cen t 

1 91.... . . . . 4 696 o I 323, 099 197, 266, 061 1. 35 61 

1892. . . . . . . . 4 696 0 32 ' 193 1 284, 029 1. 40 61. 8 

I 
1 93 .. · • · · · · 5 725 0 2 I 832 1501 463 1951 609 1. 30 63 
1 94 5 725 0 176, 318 110, 995 119, 764 1. 08 63 

I ~~=~: : __ ::_:_: _::~~~ ----5-l--7-2o-- ~--O---l-6-6,_l_U_~--10_3_,8_7_2~-1-05-,_6_09~--1.-0-17~--6-2._5~ L _ _ _ _ _ _ 5 669 o 279. 104 175,916 275,51 1. 566 63 
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TENNESSEE. 

Owing to a decreased production in 1896 of 57,58 ton a compared 
with 1895, and an iocrea e in Colorado' production of about 15,500 
ton s, Tennessee drops from fourth to fifth place in the rank of coke­
producing States. Colorado, which was fifth in 1895, advanced to 
fourth in 1896. Tenne see was on of the three Appalachi an S tates 
whose product decreased in 1 96. 'rhe other two were P enn ylva.uia 
and Georgia. 

The following are th e tat i t ic of the manufacture of coke in Ten­
nessee for t he years 1880 to 1 96: 

1 

1 

1 

1 

1 

Year. 

1 ~ --- --- I 
1886 . . ----

1892 .. -- --
1 93 .. - - --

tatistics of ma11 ufactuTc of coke in Ten ness e f1 ·om 1880 to 1 96. 

Ovens . 
Estsb- I----:----I 

lish· Coal u• d . 
menta. 

6 

6 

11 

a 13 
12 
12 
11 

11 

12 

11 

11 

11 

11 

11 

12 
r 

Bn il t . 

656 
724 
861 
992 

1, 105 
1, 387 
1,485 
1,560 
1 634 
1,639 
1,664 
1,995 
1, 941 
1,942 
1, 60 
1,903 
1, 61 

Build­
ing. 

68 
84 
14 
10 

175 1 

36 
126 
165 

40 
292 

0 

0 

0 

0 

0 

100 

217,656 
24-1,644 
313, 537 
330,961 
34 ,295 
412,538 
621,669 
655 57 
630,099 
626, 016 
600,3 7 
623, 177 
600,126 
4-49,511 
516, 02 
684, 655 
600, 379 

Coke pro­
d uced. 

ho1·t tons . 

Total vnluo Yalue of Yield of 
of coke at coke at coal iu 

ovens. 1~6'~
6~8~. coke. 

Per cent . 

130, 609 $316, 607 $2. 42 60 
60 
60 
62 
63 
53 
5!) 

61 

61 
57 
5 

143, ~g 

1 7, 69:> 
203,691 

219, 723 1 
21 2 

36,139 
396,979 

3 \693 1 
359 710 

3-1 , 72 
36-1,31 
3~4 096 

265, 777 
292,646 

342,585 
472,i'i05 
459,126 
,!2 , i O 

398, 459 
6 7, 865 
70,900 

MlO 491 
731, 496 
684, 116 

701, 03 
724 106 
491,523 
4 0 124 
754,926 
624, 011 

2.19 
1. 27 

2. 03 
1. 96 
1. 93 
2.05 
1. -

1. 64 

1. 90 
1. 84 

5 ' 

59 
59 
56.6 

57. 9 
56.5 

396, 790 I 
339,202 

L-------~--~---l--_l----~L- .L----~----~--~ 
a One establishment made coke in pi ts. 

A ' will b seen in the abov table, that while tLe production in 
1896 was le s than jn 1 95, it wa lat'ger than tlmt of either 1893 
or 1894. The average annual production .from 1 87 to 1896 (ten year ) 
was 350 394 ton , w bile the variation was from 265,777 tons in 1893 
t 396,979 ton. in 1887. This show that the output in 1896 was 
about 11,000 tons Ie s than tile average for the Ia. t ten years. 
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The ·ba.racter of the coal u eel in tb manufa ture of oke in Ten­
nessee SLnce 1 90 i shown in the following table: 

ha1·aoteF of coal ·used in the 1nanujaotm·e of coke in Tennessee si1100 1890. 

I· '/l or/ to11 1. 

1 9000 0 0 OoO 00 00 0 0 0 2"5. 359 
1 91. 00 0 00 00 00 00 00 18-J, 536 
1 92 00 00 0 00 0 00 0 00 0 176, 453 
1 93 00 00 00 00 00 00 00 179, 126 
1 9-100 00 00 00 00 00.. 166,990 
1 95 . ... OOOOoo 0000 
1 96 ...... .. .. ... . 

!l6, 74-! 
0 

0 
15,000 

0 
61,841 
59,2 

206,3 19 

Th mo t notable feature of the cok 

TEXAS. 

'horL/0118. 

(i00, 3 7 
6-3, 177 

now 
oue, 

-No coke ha.. t b en produ d i11 thi !-i . tat npon n. comm r ia l . enol 
The Texa and Pacific Coal Comr auy is till experimenting and b pe 
to be able to r port ucce ful operation befor t lte clo e f th year. 
Con iuerable trouble ha b u experieu d i u wa, hiug th ·oal. In the 
early part of 1897 the company wa contemplatino- th erection of a 
n ew washer, which was guaranteed to do the work in a ati factory 
manner. 

UTAH . 

A there i but one e tabli bment making coke in tab, detailed tao 
t i tic of production have b een included with that of Colorado, a the 
coal in tbi State are peactica11y identical in character with tho e of 
we tern Colorado. 

Tbe following is the amouut of coke produced in Utah from 1 9 to 
1896: 

P1·oductiou of coke in Utah j1-ont 1889 to 1896. 

r;;_Y_ a_r. _____ T_o_o_s. __ 
1 
____ Y_e_ar_. __ _ 

18 9 .. oooooooo0o 0000 76t 1 93 . o•o••• OOoooo .... 
1 90 . . 0000 Ooooo o 0000 , 528 1894. Oo ooOO •o oooo OOO o 
1891. 00 00 . . 00 00 0 00 00 7, 949 1895 . ... 0 •••• 00 . . 0 .. 0 

1892.0 . 00. 00.00. 00.. 7, 309 1896 .. 00 0 00 00 00 00.0. 0 

T~ 
1~1 
16, 056 I 
22,519 

20,447 
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VIRGINIA. 

In 1 95, fOL' the first time since the publication of th e~e r ports 
begau Virgin ia bowed a 11r0cluction of coke t hat onld pr01)erly be 
call ed a Virginia product. Previou to 1 95 only t"-o esta bli hm ent 
were reported in Yirginia. One of these i at Pocal1onta ~ in the Flat 
·Top r egion, and i t mining is doue on both id e of t il boundary liue 
betw en Virg ini a and We t Virginia, much of the coal coming from 
the latter State. The other ovens are at Low foor, just ea t of t he 
We t Virg inia line, aml a.ll of tb coal u ed is drawn from the ~ew 
R iver coal field , in We t Yirg inia. During 1 95 three e ' tablisllments, 
all in Wi e County, on th e lin ch Valley division of th Norfo lk and 
W st ern Railroad, began operations. Tbe e are tbe Wi e ou11ty Coke 
Company, t ile Big Stone Gap olliery Compan y (s in ce uc eerled by 
t he D orchester Coal and Coke Uompany), and t he V irg inia Coal and 
Iron Compan y. A ll of th e e draw their coal from Yirgini lL Illine ·. 
T~o more establi IJment were added in 1 96, one, the Toms Or ek Coal 
and 'oke 'ompany a.Jso in W i e ounty, t he other at Gayton, H enrico 
County, in what is known a th Richmond Ba in. This la. t i of 
pecial interest, a it i · til e fir t ystematic attempt to coke the Tria ic 

coal of t he Richmond fteld . 
Th e followin g are th e stati ti· of he manufacture of oke in Viro·iuia 

from 1 · '3 to 1 9H : 

tatisti cs of th e nwnufactnre of oke in ri1·gi.nia jl'on~ 1 83 to U .?6. 

Oven . Vallw of 

~~!f.~· , 
T o tnl Yn lne Yi eld or 

Y ou r. 
oko pro of C' Okfl il t 

coke ut 
('(J[I ) i ll 

due ·d. OVUt1 8 . 
Ill o ts. Built. Bn il<l · on:ns. per 10 11. 

coke. 

I in g. 

---- --
2oo I 

r e,· cent. 

1 0 25. 340 $-H,3 15 $1. 75 65 

1 200 0 63, 600 ] 11, 300 1. 75 64 25 

1 200 0 40,139 60 

2 350 100 6L 2 

2 350 300 235, 41 166. g.n 70.8 

2 550 0 230, 529 140, 199 64 . 7 

2 5~0 250 23 ,793 146, 52 315. 61 61 

2 550 250 2.31. 6 3 165. 8-17 1 27 ' 724 1 66 

2 550 250 2&5,113 167. 516 -65. 107 5. 

2 594 206 226,517 I 147, 91- 3:l:?,4 6 6-.3 

2 594 206 19~ , o-9 282. 9 2.26 &1. 5 

2 736 100 2 0, -24 293 747 1. 64 f•L 2 

32 350 410,737 1 24-1, 7 322, 5&~ 1.32 59. 6 

7 1, 13 101 454, 964 26 , 0 1 40-1,573 1. 509 5 .9 

----
It will b een by th auov table tlJat the coke ]Jrodu ·tion i 11 V irg ini a 

iucrea ed nearly 10 per ent in 1 96 ovt>r 1805, aucl wa tll e laro·est 
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product ever obtained. The output of 244 73 ton in 1 95 wa t.Li e 
largest up to that time, n.s wa in turn the 1 0,091 ton made in 18!)4. 
It will also be noticed that there wer 306 more oven in 1 96 than in 
1 95. 

Tbe character of the coal u din the mannfactru'e of coke iu irginia 
in ce 1 90 i ' bown in the foll owin::r table : 

il amcte•· of coal used in tit ~ manufacture of ok ·in l~i ,·ginia si nce 1890. 

Run of mine. lnck . 

3 

0 2 - 113 

oi 120, 507 0 22 ,. 17 

0 6,561 0 IV~ , o-
103. 74 0 176 650 0 2 0, 524 

1 95 ........ .... .. 114 02 0 295,935 0 '110, 737 

1896 .............. 70, 756 0 370,624 13 - 4- L ~ 
__j 

WASHINGTON . 

In Wa bington there are but tbre coke work, two of whi h wer 
iu upul'atiou in 1805 o.nd 1 06 1 both nmkin p; ok f'•·on w::t. hNl P.l::J0k, 
one from tbe coal of the Wilke on coal fi ld 11 ar Ta oma the o b r at 

okcclale, near Fairbav n, in kagit County. T it . ·oal like tho 
of Colorado and Montana, are Cretaceou and till preserve at many 
place their li gnite cbaracteri ti . At om localiti , howev r, tbe 
lignitic coal have been locally altered in character and ar true cokioO' 
coal . 
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In the following table will be found t he stati tics of the ma nufacture 
of coke in W ashington for the years 18 4 to 1 96, the only year in 
which coke ba been made. 

tatistics of the pt·oduotion of coke in Washington ft·ont1884 to 1 96. 

J=. I o,·eos. I Estab- Coke pro· I Tot.nl ''alue Value of I Yiell of 
!i sh- I I Coni used. coke nt '· 

duced. ofo~~~:.at ovens coni to 
mont.s. Built Build. per ton . coko iug. 

--,-- --
Short tons. , Short ton•. Per cent . 

1884 ...... .. 1 0 0 700 400 $1,900 $4 . 75 57.5 
1885 .. ..... . 1 2 0 5-1,4 311 1,477 4. 75 57 
1886 ... . ... . 1 11 21 1 1 400 825 4, 12- 5.00 58.9 

1 30 0 22,500 14,625 102, 37~ I 7.00 65 
3 :~ I 

100 0 0 0 0 
1 0 6,9 3 3,841 30,72 . 00 55 

2 1 30 0 9,120 5 37 46,696 .00 64 
2 0 3~ I 10,000 6, 000 42, 000 7.00 I 60 
3 4 12,372 7, 177 5o, 446 I 7.03 
3 41 0 11, 374 I 6, 73t 34,207 5.0 59 

18!)4 . . .... .. 3 84 0 '563 5,245 1 '2<[9 3. 4 61.2 l£ ·--- 3 110 0 22,!)73 15, 129 6-I, 632 4.27 65.9 

· · ··-- 3 120 0 3 ' 6 5 25,949 10-i, 9! 4. 04 67 
__ ! 

The amount of coke made iu V\7 ashiugton duriug 1 96, a shown in 
Llt aiJu \·c L<~b l ', was 70 p r ceu t moro t lt au iu 1 05, wuich was in turn 
11 early three tim a large as the prod uct in 1 94, and tb lara- tin 
any y ar up to that time. In1894 Wa bington held ixteenth place in 
tl1 li t of ol e-producing State , advaneing to thirteenth in 1895 and 
to the I ven tb in 1 96. 

A ll of the coal charged into th oven is waRbed . Of th total of 
3 ,6 5 ton charg l in to h o\·ens i n 1 !JG ""0,967 ton " ·ere wa bed 
ruu of min aud 17,71 ton · wa h · d lack. 
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The character of the coal u d in the mannfactur of coke in Wa h­
ington . inc 1890 is shown in the following table : 

Ch aracter of coal used in tile manufaotm·e of coke in Wa811i,ngion since 1890. 

~-Yea r. 
1 90 . ......... ---· 

Ia k. 

T olaL 
\Vas hod , 

"hort to» a. ho•·t toll B. 

0 9 120 0 0 9, 120 

0 0 10, 000 0 10, 0 I 

0 0 0 12, 372 12,372 

0 10, 974 0 405 ] 1 37!1 

0 0 0 '563 '563 
0 0 0 22, 973 

0 20,967 0 1 17, 71 1 

WEST VIRGINIA. 

In We tVirginia, :fiv coki ngdi. trict · arerecogniz l,viz t he ] ana­
wl ta, the .r ew River, the .Flat Top, the Upper fon ongalt Ia, and t be 
TJpp r Potomac. The fi r t two are compact a nd contiouou . Th y 
in Jude tbe oven along the liue of tb besap ake a nd hio Railwad 
from w t of Low Moor, in Virgin ia, t t he Kanawha ::~ 11 y. T be 
.Flat Top region include tb e O\ 11 iu what i time calle l the 
.P cahonta, di tri ·t. Th fourth di strict, he pp r 1\fonon gab Ia or 
Xorthern i a cattered one including th oven in Pre ton, Tayl r, 
llarri on and Marion countie , on t b ur per water.' of t it io uon­
gabela. Tb dis trict wbicll It a been ter·m d t h Opp r Potoma in ­
cludes the coke oven iu ti.Je E lk 'ard n and pper Potomac fL ld . 
The e di trict have b en fr qu ntly de cribed t lta t i t i 
ary tor peat t it de cription at this poiut, l>ut refer t ho 

to I reviou ·volumes of Miueral R ource ·. 
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PRODU O'l'ION OF COKE IN WES'l' VIRGINIA, DY DISTRICTS. 

In t l1 e follow in g table will be found consolidated t he statistics of the 
production of coke in West Virgin ia in tbe three years especially cov· 
ered by til is report, viz, 1894, 1895, and 1896, by districts: 

P1·odtwtion of coke ·in West Vi1·giui.a in 1896, by c/ois t1·icts . 

District. ~?~~- l-----,,...---l Coal used . 
ments. B u.i lt. Du ild-

lDg . 

Cok e pro­
du ced. 

T otal va lue 
of coke 

prod uced. 

.A.ver- 1 Yield 

fa:f~e of . on1 
o coke 111 

per ton: coke. 

1---- ---1--- ----------1----.----1---'---

Kan awha .. . . 

' ew R iver .. . 

7 576 

17 1, 259 

36 4,648 

Short tons. Short tons. 

10 259, 715 

0 425, 219 

18 1,400, 369 

157, 741 

269, 372 

$263, 210 $1. 67 

443, 072 1. 64 

852, 120 1,100,312 1. 291 

Per ct. 

60. 7 

63. 3 

60. Fla t Top .. . .. 

Upper Monon ­

gahela .. ... 22 1, 386 0 331, 526 206, 4 29 211, 272 1. 023 62. 3 
Upper P ot o-

mac . ... .. . . 2 4 2 0 270, 275 164, 093 242, 133 1. 476 60. 7 

Total . . --4- 8, 351 12s 2,687,10-i 1,649,755 2,259,999 1. 37 I 61. 4 

P1·oduction of coke in 1Vest Virginia in 1895, by distr icts. 

j: .. ,. Ovens. I A,·er - Y ield Es tab - Coke pro- Total Ynlue a~e or con i lisb· Coal used. of coke n ee du ced. procl ucod. oF coke iu mcn ts . Bui lt . Dni ld- coko. lu g . pertou. 

- --- ' 
___ , __ 

1--
!to rt tons. Short tons. Percent 

Ka na wha ... . 6 506 0 267, 520 164, 729 $270,879 $1.64 61.6 

ewRi vcr .... 14 97 0 3 -, 899 244, 815 404,978 1. 6- 63. 4 

F l at Top . - -- - 36 4, 648 1 5 ' 913 524,252 6-6, 494 1.25 61 

Upp e r M o-

240, 657 1 uougabela . . 20 1,260 37 392, 297 265,293 1. 10 61.3 

pp er P o t o-

L;:;~ 
2 442 0 183, 1 7 ll0, 753 126, 595 1.14 60. 5 

----- -----
7 7, 34 55 2,087, 816 1, 285 206 1,724, 239 1. 34 61.6 

18 GEOL, P'l' 5-47 
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p,·oduolion of coke in West n!'{J'inia in 189J, by rli811'i Ct8. 

District. 
E stnb · 
lish­

meuts. 

' 'CJl S. I oko pro· 'l' l!ll v nluo ~~~r- 1 o"t-i tll~l 
Coni usotl. du e d . ut cok rr co in 

B uil L. Build· p roduced. o · coko oko 
ing. porton. · 

1- --- -:--------- .------ __ I -
I I ll ort tons. llort l em a. Percent. 

Kanawha .. .. 6 506 0 176 7-16 I 
14 ] ' 0 9 0 222, 900 
36 <J, 64 1 1, 229, 136 74 6 7 2 

nonga.bela .. 20 1, 221 tl 2 2 0, 7·l 15 , 623 1.13 5.5 

pperPo t o-

43, 5-16 1 mac ..... ... 2 39·~ 0 1. 00 65. 4 
-- - - --

Total . . , 7 7, - 1. 373 0. 4 

From th e auov table it will be n that th produ ·tiou f ·ok in 
W t V irg inia increa ed from 1,2 51206 ton in 1 - t 1 649,7 -5 t 11 in 
1 '96, a gain of 364,549 ton or 2 .37 1 r · nt. In fne , th hi tory f 
coke ma king iu t irginia ba.- been a I b uom nal n . Tb out­
put has , hown an uninterrupted annua.l increa in e 1 4 and th r 
wa onlyon year (l ! ) inc tbe , tati ·tic bav b nc 11 t dtbat h 
output showed a decrea e from they ar preceding. 
w ocln rtion hy di tri tR it i s en that in 1 95 all th eli tri t x pt 
the Flat Top bowed in rea ed production. Tb Flat Top min r w r 
on trike a good part of 1 95 and the production in tb r >gion fell off 
from 746,76.., tons in 1 94 to 524,2-2 ton. in 1 9-, a lo of 22'"' 510 ton , 
or about 30 per cent. Rival eli tl'ict , parti ularly th w Riv r, 
b nefited by the trouble in the Flat Top. The ew iv r r giou 
increa eel its output 75 per ceut in 1 95, and wa abl t hold it own 
in 1 96, tb e product from the re ~rion bowing an iucrea e v r 1 93 f 
24,5-7 ton , or about 10 per cent. Thi wa in ·pite of the fact that 
th e Flat Top field not only regained it · upremacy in tb tate by 
an iucrea e of 327 68 ton , or 60 per cent over it decrea ed production 
in 1 95, b nt exceeded by more than 100,000 tons tbe output in1 9±, 
wbi b, up to tllat time was the large ton re ·orcl. 'I'lle Kanawha eli . 
trict lo t ground in 1 96, the product being about 7,000 ton le. 
tbau in 1895. The Upper Monongahela regional o bows a decr<.'a e 
from 240,657 tons to ~06,429 tons. The Upper Potomac region increa d 
its output about 50 per cent-from 110,753 tous in 1 95 to 164,093 tons 
in 1896. 
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tatistics of the manufaotm·e of coke i n West Vi1·giniaj1·om 1880 to 1896. 

o,·ens. 
Estab· Tot"! ' ' nine Vn luu of Yield of 

Year. !ish · Coal used. Coke pro· of ·oke nt coko Rt coal in 
mcnr s. j Build· duced. 

0\"CU S. oveus. coke. Built. mg . per ton. 

-------- ------
hort ton"'. Per cent. 

1 $31 ,797 $2. '30 60 
429, 571 2.30 61 
520,437 2. 26 63 

1 563,490 2. 19 63 
1 1. 91 62 

1. 6 63 
1. 94 62 

976, 732 2. 21 63.9 
96, 797 1.71 61.5 

1,074,177 1. 76 60 
1, 52<1,746 1. 83 60 

1, 009, 051 1, -5, O-L3 1. 
1, 034 , 750 1, 21,965 1. 76 

1,062,~76 1, 716, 907 1.62 
1,193, 933 1 639,687 1. 373 60.4 

1, 724,239 1.34 61.6 
1, &1.9, 755 2, -59, 999 1. 37 61. -~ 

'Ih ·bara t r of t ll al u d in tb manufa_cttu of coke iu We t 
Vir inia in 1 !)0 i ' h \I' ll iu th following tab! : 

Character of ccal1tscd in th e mamtfaclure of ccke in We3t Vi rginia since 1890. 

r 
y r. 

I Run of miu o. 

U nwnshcd. j " ' ashcd. 

1 00 .. . ... .. .. 
1 91. ... · ·--· 0 
] 92 .... ... ... 115, 97 

I 
J 93 .... " .. . . . )51 240 I 

l 9-1 .. ...... .. H , 901 I 

~::: :: ::: , 
405, 725 24 , o-4 ~ 
407,37 33 096 

lack. 

"G uwnshcd. \Vash cd . 

32.J 657 
1, 1 1 6, 609 
1. 176, 656 22 ' 29 
1,607 735 19 1 , 22~ 

1, 476, 003 1 2 03-1 
2 079,237 167, 393 

Total . 

hort toni . 

1,395,266 
1, 716,976 
1, 709, 1 

2, 687 104 
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Very little of the coke in W t Virginia i wa hed. Mo t of the 
washing- i done in th orthern or pper Mon01wahela d i triot . 
.A bout 8 per cent of the coal mad into ok - in tlti tate in 1 9G was 
wa bed coal. 

Pocahontas-Flat Top eli t·r·iot.- Thi i on of t il mo t important cok­
ing di strict of the oun try a nd bar with th on nell ·vill in pro­
do ·i ng a ty pical bla t -furnace coke. Inde u, it i · cllemi ·ally a b tt r 
fuel t han the Connell vill , b ing lower in a b. By om ironma. t r 
it i also reg-anled ns a b la t-fnrna e fuel phy i all y tb qua l of tbe 
Connell ville. Th trike among t ll Flat Top miuer iu 1 5 can d a 
decrease of 2<J2,510 ton , or 30 p r c nt, in th output for that y ar a 
compared. with 1894. The production iu l 96 indicates an increa e or 
327,868 ton. , or 60 per cent, ov r the product of 1 95. 

Stat·is ti as of the mamtfaottn·e of coke in the Plat Top district of West Virg inia f1·on~ 1886 
to 1896. 

I Ovens. 

I 
Estnb· l - --.,...---1 

1i h- Coni nsod. Col< pro­
duced . 

m uta J3 'It J3UJI<i -

l-----.---~-'-"_·_ ing .• ----1-----1 

2 

5 

13 
16 
17 

19 

30 

~ I 
1,433 

Short tons. Short ton.. 

1, 075 

76,274 

$2. 00 

1. 97 

1. 77 

1. 69 
-n, 239 1. 75 

1. 70 

1. 69 

Yield of 
coa l in 
ook. 

Per cent. 

Gl. 2 

67 

63 
&l 

57.5 
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New R iver district.- This d istrict includes the ovens along the Chesa­
peake and Ohio Railroad from Quinnimont to Nuttallburg. The coal 
makes an excellent coke and is in great dem and, its market being chiefly 
east of th e mountains. The statistics of th e manufacture of coke in 
the ew Hiver di trict from 18 0 to 1896 are as follow : 

Statistics of the manltfaotlwe of coke in tlt e 1\ ew River dis trict, West Virginia, f1·on~ 1880 
to 1896. 

0 \'1' 6 08. 

Estnb· Total value Value of Yield of 
Year. I is h· Coa l used. Coke pro· of coke at coke at coal in 

ments. Built. I ~uild· duced. ov·ens. o,r ns, coke. 
lOg. per ton. 

------ ___ , 
hort tons. Short !O'm. 1 er ce11t. 

0 .. . ... 6 468 .w 159, 032 9 ,427 $239,977 $2.14 62 

1. ... .. 6 499 0 219,44-6 136,423 334-,652 2. 45 62 

2 ..... . 6 51 0 233,361 14-8,373 352, 4-15 2. 38 64-

3 ..... . 6 5-16 0 264-, 171 167, 795 384,552 2. 29 64 

1884 .. . .. . 547 12 219,839 135,335 274,9 2. 03 62 

1885 . . .. .. 519 0 244-,769 1-6, 007 2. 0 63t 
513 5 203,621 2. 22 62 

ll 51 I 50 253,373 2. 51 63 

12 0 334-,695 390, 182 1. 95 60 

12 0 268, 1 5 351, 132 2. 23 5 . 6 

18 ·----· 4 275, 4-- 377 847 2.17 63 

1 9L. .... . 102 309,073 426 630 2. 20 63 

] 92 ...... 0 315,5 tl 429 376 2. 19 62 

J 93 ...... 10 355 965 2. 00 63 

1 94 .... .. 0 245, 154 1. 74 63.2 

l c95 .. ... . 0 4-04.97 1.65 63.4 

}, 96 . . . ... 0 269, 372 1.64- 63. 3 

.Kanawha clistrict.-Thi, region iu ·lucle all the oven from the junc­
tion of t ll w aud aul y ri v r to t he we t ru limit of tbe coal fields 
on th e l aoawba R iv r. Tll e produ ·tiou of coke in tbi region reached 
it s hi gh t:fi.gur inl !)5 when, by r a on ofthe trike intbe F lat Top 
el i t ri t th produ ct amoun ted to 164,72!.1 ton . There was a decrease 
of about 7,000 tou in the Otltput for 1896. 
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The tati tics of the manufncture of coke in the Kanawha di trict 
from 1880 to 1896 are a follow : 

Statistics of th8 manufa.otu.re of ock8 ·in the Kanawha llistrict, Trest Vi1·ginia , f1·om 1880 
to 1896. 

Y enr . 
I Ovens. I 

Estab· i------ . 
lis h · Colt! need . 

· m · tng . 

Coke pro· 
<Ia . cl . 

ments. B "It I B.u.ilcl · 

---- ----

1895 .•. • .. 

1 96 . . . .. . 

<1 

4 

5 

~ I 

1 

a 1~ I 
a 147 

a 177 

b I 1 

302 

54 

57:& 

4.74 

474 

4.74 
506 
506 

506 

506 

576 

0 
0 

0 

0 

15 

63 
170 

0 

0 

0 

0 

0 

0 
0 

hort 1011 1. 

4, 300 

6900 

26, 170 

37,970 

39 000 

37,551 

54,329 

96 721 I 
-1 -2 

63 67 I 

101,076 I 
241, 4-27 13-1 715 

242,627 H O, 6 11 
215, 10 122 241 

176 746 10-1, 160 

267, 52(} I 16-1, 72!) 

25~71- 1"7,741 

1'otnl vnlu 
f ok nt 
ovens. 

263,210 

Val no of Yield of 
cok 1\L I on ! in o,·ens, cok . 
p r LOn . 

Ptr crnt. 

$.2. 30 63.3 

2. 45 60 

2.40 6-t 
2. 32 64.6 

1. 95 1 t>4. 6 
1. . 57 

2.17 1 60.7 

2. 0 63 

] . 75 1 59 

1 . .1. 5 

1. 9 57 
2.0~ -s 
2.02 

1. !:J I. 

l.U 

1. S.t 61. 6 

1. 67 60. 7 

p]Jer Monongahela district.-The pper Mononn-ah la di trict in­
cludes the oven iu the group of countie lyiug :tlon <Y the line of th 
Ba ltimore and Ohio Railroad, near the head water of t he Monongahela 
River-Preston, Taylor, Harri on, and Marion cou11tie . Tbis i becom­
ing au important coking di trict, and though the coke i made lara ly 
from washed , lack it is a good fuel aud finds a ready ale in the mark ts 
of the country. As iu the .Kanawha distri ct, the production in tlli 
region increased in 1895, but decreased in 1896. 
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The stati t ics of the production of coke in the Upper Monongahela 
di trict of West Virginia from 1 80 to 1 96 are as follow : 

StaUstiC8 of the manufacture of coke ·i.n the Upper Monongahela district, West Virginia, 
fnnn 1880 to 1896. 

Year. 

Ovens. 
Estab-

li sh - ---.--
mente. 

BuilL Build­
ing. 

Conlused. Coke pro­
duced. 

Total YAlue Value of Yi ld of 
of co ke at coke at coal in 

ovens. ;e~er~~ . coke. 

1-----------

9 

11 

13 
13 
12 
12 

15 
19 
19 
20 
20 
22 

145 

172 

222 
269 
2 1 

27 
275 
6-16 

567 
674 

0 

0 

0 

0 

100 
0 

104 

0 
110 

6~,937 

73,863 
92, 510 

'253 
7 ,468 

105,416 
131, 96 
211,330 
213, 377 
210,0 3 

2 '74 
392, 297 
381,526 

36,028 
43, 03 
55, -5 

51, 75.(, 

48, 139 1 
67,013 

2, 16-

132, 192 I 
1 , 097 

12 ' 6 -I 
167,459 
291,605 
265,363 I 
22- 676 

15 ' 623 
240,657 
206,429 

$68, 930 $1. 91 
7 , 01~ L 7 

105, 214_ 1. 

90, 1. 76 

175, 
171,511 
- 60,57.(, 
462, 677 
300,296 
2 5 123 
179,525 
265,293 
211 272 

1.52 
I. 45 
1. 3 

2. 03 
1.27 
1. 33 
1. 56 

1. 5 
1.47 
1. 31 
1.13 

1.10 I 
1. 023 

P t-rcent . 

55 
59 
60 
59 
63 
63. 5 
62.3 
62.5 

~- 7 
62.5 

60 
56 

60. 1 

59 
56.5 
6L 3 

62.3 
---' 

pp t· Poto11uw di trict.-In th pp r Potomac di trict ar includ d 
tb ven along th Jiu e of th \Ve t ir O'JU!a ent1·al and Pitt burg 
Railway ruuninrr outh from n ar umoerland Md. Tlli di trict has 
be 11 thoroug!J ly d ribed not only in pr viou, volume of Iiueral 
R our ·e but al o in a ep:uate publi ation by the Survey. 

With t!J ' C ption of 1 94, the prorln tion of coke in thi region 
teadily increa ing bn ine ' iu ce op rations began in 

way it ha rivaled the reeord of the tate. 
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Stati ti cs of th production of c. k in tb 
We \ irg ini n, are n follow : 

pp r Po tom a di t rict of 

Stati tics of the man ufaotm·e of coke in the )JP r Potoma c rliBiriot of 11' st 1"i7·yini.afrom 
1 87 to 1896. 

~=-r. EslalJ. Total ,-nlu Valu of Yi lei or ok J'TO· rok nt 
lish - I due d . of cok nt 

ov ns. , 
onl in 

rneuls. , 1 ilt Build· 0\' ('118. ok . 
u · tn g. per tou. 

-----,--· 
Per aent. 

1 1 _Q $.1., •l22 $2.00 2 

1 '752 1. 50 &t 

2 26, 10- 2 ,559 1.5 69 

2 9-J., 9 3 I 11 ':i03 1. 91 65 

2 390 39 111,014 ]. 7" 69 

3 395 0 1.- t 69 

3 394 0 1. 36 .5 

2 394 

~ I 
1.00 6.3. <l 

2 442 110, 753 1 1.14 

2 4 2 270, 275 16 1, 093 ]. 476 

WISCONSIN . 

All the cok made in Wi 

to 
18DG, inclu ive are a follow : 

tatistic8 of the mauufact~tre of oke in Jri~C0118ill. 

0<"0118. 

IE tab- , ____ 1 lish- Coal us d. Y ear. 

ltl g. 

Coke pro­
due d. 

Total yaJue Vn loo of I Ti ld or 
of cok at coke at oal in 

o,rens. 1~'~. ~0~;. coke. mente. , Built . .Build · 

1------. 1-----1----- 1-----1--------1 
Short ton•. hort tons. Per cent. 

1 50 1, 000 500 $1, 500 $3. 00 50 

] ll . . .. ---- 1 50 25,616 16,016 92 092 5.75 6:l.5 
1890. .. . .... 1 70 38,425 24,976 143,612 5.75 65 
1 91... ..... 1 120 0 52,904 34-,387 192, 0-~ -. 6L I 6f' 

] 92. . . . . . . . 1 120 0 54, 300 33 00 185, 900 5. 50 62. 2 
] 93....... . 1 120 0 24,085 14,958 9-, -1 6. 4l 62 

1 94 .... .. .. 1 120 o 6, 343 4, 2·o 19,465 4. 5 67 

1 ~~=~ . 1
1 

1 120 o 8 287 4. 972 26, 103 5. 25 60 

~:_:_::_:_: ~: ~----1-20~--o~--8-:6_4_· ~--5,_3_3_2~-21_,_ooa_~_3_._9_4~_6_2 _ _j 
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The ehar acter of th e coal u sed in t he manufacture of coke in Wis­
con in si nce 1800 is hown in the fol lowing table : 

hm·acter of coal nsed in the ?nanufacture of coke iu 1J7isconsin since 1890. 

Year. 

1 90 .......... .. . . 

1 91. ... . . .... .. .. 

1 92.- - .. . ------ - . 
1 93 ............ .. 

1 94 ............ .. 

1 1895 .... ....... . 
.... ........ , 

Short to111. 

3 ,425 

52,904 

54,300 

20,474 

6, 3-13 

' 2 7 
0 

0 0 
0 0 
0 0 
0 3, 611 
0 0 
0 0 
0 5. 1 

WYOMING. 

T=-1 
hort ton &. 

0 38,425 
0 52,904 

0 54,300 

0 24, 0 • 

0 6, 343 

0 '2 7 

I 3,465 '64 

- --

There i but one establi hm ent maki ng coke in Wyoming- that of 
the ~ambria Mining Company, located at Cambria Vi e ton County. 
Tbi e tablishment begall t he manufacture of coke in 1 91, but pro ­
duced no coke in 1 92, re uming the manufactur again in 1 93, and 
prod u ·in rr k in 1 94 1 9o and 1 96. The coal occurs probably in 
th low , t p rtion of the Dakota m a ur of tl1 olorado retaceol!s 
and a lmo t npon tb tor roo t ro k of tile Juras ic. The Yein is 6k 
t 71- ~ in tbi kn . with good r of anl floor. R o·arding the char-
a r f til coa l it h a b Ja ed a ll t he way fro m li gn ite to a 
hi gh-grad oal. Tili cliff renee iu· cia ification 
may b du to the fact that the ampl upon wlli ll judgment was 
ba d w r tal;: n from diffi r nt part of h vein, in whielt t b r may 
llav b n a tual variation c u d b.r partia.l m tamorpbi . m by heat. 

A ll of t he ·oal u d in co kiu O' wa unwa bed Ia k, whi 1J doe not 
g iv a good n, r ·ult a· wa bed Ia k. \\hen t he latter i used the 
ok i of fin t xtur and very , tron 0' , It is de use anrl capable of 

high in a ·lt. 

'. 

irrh t ordinarily r qnired of cok e n ed, a tlli i , in 
s at pre nt produced, however, t he coke i very 
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The 'Statistics of the production of coke in Wyoming from 1891 to 
1896, inclusive, are as follows: 

ta tistics of 1he p1·odu otion of coke i n Wyoming ft·om 1 91 to 1896. 

~-- ~__""'_:_I~~ __""'_:_I "' I 
Number ofc tnbl i bm nt . 1 1 I 1 1 . 1 1 
r umb r o f O\' ens lmilt .. . . 24 24 24 2<1 74. 7-1 

Number of oveus building. 0 0 0 0 0 0 

Amount of coal u d, h rt 

tOllS . .... . ..... . .. .... .. 

Cok produced, bor b ton . 

Total valu ofcok atovcn 

Valn of coke at oven , 

per ton ....... ... ...... . 

Yield of oal in cok , p r 

cent .................. .. 

0 

0 

60 0 54 

a Value 

4.1 03 

5 19,542 

$5 ' 626 

3.50 $3. 0 

50 47. 47 . 6 

The character of tbe coal u ed in the manufac ur of cok in Wyo­
ming i shown iu the follo wing table : 

Cltaractel' of coal used in the 11lamtfactm· of coke in Tryomi11g since 1891. 

Year. 

1 91 ...... ........ 0 0 4,470 0 4,470 

1892 .. . ... . ....... 0 0 0 0 0 

18~13 ... ........... 0 0 5, <lOO 0 5 400 

1 94 ........ .. .... 0 0 0 ,6 -

~ 
0 0 0 10 240 I 

. .. ..... - ··- 0 0 0 41,0 



PETROLEUM/ 

By F. H. OLIPHANT. 

[The barrel used in this report, unless otherwi e specified, is of 42 Winchester gallons.] 

Il\IPORTAN'I FEATURES OF THE YE.A.R. 

By a comparison of the tabl e in tbi report with preceding years, 
it will be found that tbe followiug features are conspicuou : 

F ir t . n incr ase in the production of crude petroleum in tbe 
n ited tate , the total for 1 9G exceeding that of any former year in 

the h i to r-y of tbe iudu try. 
econd . A general in r a e in the ppalachian oil field, e p cially 

in th tat f st Vi rg in ia. 
Third. ~\large in r a e in tbe production of Lima crude oil in the 

tat of hio. 
Fourth. n increa e in t ck 
Fiftll . A d iu price. 

TOTAL P RODUCTION IN THE UNITED STATES. 

Pe1· e11tag of e1·ude pe/ 1·oleutn produ ced in the ereral .fields in 1 96. 

Per cent. 
Amount produced in t b Appala bian fi ld ... .. .. ... ... . .. ... .... .. .. .. .. .... 55.7 
Amoun tprodu dintheLima-Ind innafie ld .... .............................. 41.4 
Amount prod no din all other fields . .. ... . .. .. . .. ... . .. ... .. .. .... .. .. . .. .. . 2. 9 

Tot!tl 100.0 

' For much of th statistion l iu formnt.lou iu this ropor toreditsho uld begh· n to th e Oil ity Der rick . 
Other spocinl acknow ledgments nre ~riven in the body of t he report. 

747 
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INCREASE IN APPALACHIAN OIL FIELD. 

Stimulated by th rise in tb price of p troleum in the spring of 
1 95, a large amount of new work wa ' tarted, but it wa n,ot nntil the 
year 1 96 that it effect wet·e fully bowu in the iocrea d pt·oductioo . 

New York increa ed from 912 94 barr ls in 1 95 to 1,205,220 barr l 
in 1896, a gain of 292,272 barr 1 , or 32 p r c nt. 

Pennsylvania increa ed from 1 231 442 barrel in 1 95 to 19 379,201 
barrel iu 1 96, an in rea. e of 1,147,759 barrel , or 6.29 p r cent. 

Southern Ohio d cr a ed from 3,694,624 barrel in 1 95 to 3, 66,031 
barrel in 1 96, a falling off in 1896 of 32 ,593 barr 1 or .9 p r cent. 

We t Virginia increased from ,120 12- barrel in 1 9 to 10,019,770 
barrels in 1 96, an increa e of 1, 99,645 barrel , or 23.39 per cent. A 
large amount of profitable territory was opened up. 

Kentucky and Tenue , ee bowed a v ry light incr a , but notlling 
in compari on to the large amount of mon y p nded in t ting a lmost 
barren tenitory. The exteu ion of the Appalachian fi ld in til 
State ha been a di appointm nt. 

The total prodnction of crude p troleum in tbi field for 1 9- wa 
30,959,139 barrel , a compared with 33 970,22.- barrel for 1 96 a {l'ain 
of 3,011,0 3 barrel , or 9. 73 per cent, a compared to an iucrea of 
only one-half of 1 per cent in 1 9-. 

INCREASE IN L IMA OIL FIELD, OHIO. 

The great increa e in the tate of Ohio did not ome from th 
ing up of any new pool~; but from the xteu ion of the old on into 
more than ordinarily rich territory. 'l'be numuer of w II drill. d in 
1 96 did not quite reach the number drill diu 1 9- . 

The increa e coming from Indiana wa very li{l'ht. 
Th!3 total production of crude petrolen~ in tb Ohio Lima ftelrl in 

1 95 was 15, 50,609 barrel , a compared with 20 575 13 barr 1 in 
1896 a gain of 4,724,529 barrel , or 29. per cent. 'I be increa e of 1 95 
as compared with 1894 wa 17 per cent. 

COMPARISON OF OTHER STATES. 

Indiana increased from 4,386,132 barrel in 1 95 to 4,6 0,732 barrel 
in 1896, or a fraction le than 6i per cent. 

Kan as increased from 44,430 barrel in 1895 to 113 571 barrel in 
1896, or 155.62 per cent. 

Oaliforuia bas increa ed from 1,208,482 barrel in 1 95 to 1,252,777 
barrels in 1896-only 44,295 barrels over 1895. 

Colorado has decrea ed 17.52 per cent in 1 96 as compared with 
1 ' 95. 

Wyoming has decreased 16.7 per cent in 1896 as compared with 
1895. 
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The tables in the body of this report, showing production , value, and 
percentages of increase and decrea e, give much additional information 
in detail. 

INCREASE IN STOCKS . 

The stocks in the Appalachian field at tile close of 1895 w~re 5,344, 784 
barrel , and at the close of 1896,9,745,722 barrels. This was an increase 
of 4,400,938 barrels, or 82i per cent. 

The stocks in northwestern Ohio and Indiana, generally known a the 
Lima field, were 20,596,439 barrels at the close of 1895 and 22,573,768 
bar!'els at the close of 1896, an mcrease for the year of 1,977,32!) barrel , 
or 9t per cent. 

The total tock of the two fields at the close of 1895 were ... 5,941,223 
barrel , a compared with 3:..,319,490 barrels at the clo e of 1896, an 
increase of 6,378,267 banels, or 24~ per cent. 

DECREASE IN PRICE. 

The average value of what has been called certificate oil in the Penn­
sylvania field in 1~96 was $1.18 per barrel, a compared with $1.36 in 
1 95, showing a decline of 18 cent per barrel. 
. The hi ghe t average price during any one mouth in 1896 was 1.45~, 

in J anuary. The lowest average price for the same period was 97~ 
ceo ts, in December. 

In t he Lima field the price fell from au average of 71't ceuts in 1895 
to an av rage of 66~ cents in 1 96, a decli ne of 5 cents per barrel. The 
tota1 vaJue of the 52, 92 ... 76 barr Is of merchantable crude oi l produced 
in the nited tate in 1 9- wa 57 632 ""9G, or au average. of about 
"' 1.09 p r barrel while the total value of the 60,960 361 barrels produc d 
in 1896 wa 5 ,518, 709, or an average of about 96 cent per barrel, a 
de line of 13 cent p r barrel. Th re wa a total increase in value of 

6,413, however. Kao as oil deer a ed from 60 cents in 1895 to 45 
cents in 1 96. California oil incr a eel from 70 cent inl 95 to 99 cen ts 
in 1 96. Colorado oil increa ed from 77 cents in 1 95 to cents in 
1 !JG. The price ranged from 45 cent per barrel for Kau as oil to $8 
per barrel for Wyoming oil in 1 9G. 
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PRODUCTION . ND VAL 

TOTAL PRODUCTION AND VALUE. 

In the followino- table i given a statement of t b total amount and 
the total value of all crude petroleum pro lu ed iu th nited Stat s in 
189!) and 1 96, by State and important di tr i t : 

Total amount and value of crude p etrolenm JJroduced iu the United tales i lt1895 and 1896. 

1895. IAxorage 
t.ate and district. vnlue 

--------I-J1_a_rr_ l_s._, \a~~ bJ'~~L 
912, 948 $1, 240 468$1. 35t 'ew York ........ . 

Penusy l vania: 

P on y lvania .. . . 1 , 180,33124-, 702,525 1. 35~ 

Franklin . . . . . . . . 4 , 711 19-1,844 4. 00 

ru i th' }< t'rry.. . . 2 400 3, 261 1. 35i 

1 96. A,·erage 
value 

I 
P r 

Barrels . Valu . burreL 

1, 205,220:$1,420, 653 '1.17i 

19, ~-7, 168 22,7 1, J 1. 17t 

49, 3_9 197, 3161 4. 00 

2, 704 ' 1 71 1. 17i 

TotaL . ..... 1 , 231, 442 24,900. 630 1. 366 19, 379, 20122, 9 2, 402 1.1 6 
1 

'Test Virginia: 

We t \'irg in ia . . . } 
Buru in .., pring . , 105, 34111,013, 132 1. 35i 10, 005,9 61 1, 794, 532 1.17! 

Vol cano .... ..... 10, 170 20, 158 1. 9 

Petroleun.1... .... 4, 61-J. 5, 4 0 1. 19 

TotaL ... .... ' 120, 125 ll, 03 ' 770 1. 36 

Ohio: 

Eastern or south-

a 13,228\ 
b'7G 

I 
10 019 770 11, 

33, 0701 2. 50 

2,016 1~ 

29, 618 1. 18 

ern .......... . . 3, 693, 248 5,01 ,201 1. 35i 3,365,365 3,966,924 1.17l 
Lima . ..... .. ... . 15, 50,609 11,372, 12 . 71!- 20, 575, 138 13,723, 617 . 667 

i\Iecca-Belden . . . 1, 376 , 229 ;-, 9 666 2, 97 4. 3" ----- ___ , __ 
Total . ....... 19, 5-15,233 16, 399,242 39 23,941, 169 17,693,438 . 739 

Ind ian a. . ..... .. .. . 4,3 6,132 2, 811,444 . .64 4,680,732 2, 954,411 . 63 
K ntncky . ... .... . i ,500 600 .40 1, 680 924 . 55 
) li so uri .... ...... . 10 50 5.00 43 185 4. :!0 

olorado . .. . .. . •• . 43 '232 336, 010 . 767 361,450 318, 9i7 t 
Cali fornia . ... . . . . . 1,208,4 2 849, 0 2 . 70 1,252, 777 1,240, 990 . 99 
Texa · ·· ··· · ·· · -· · 50 250 5.00 1, 450 1, 050 . 72 
Juri ian Territory . . . 37 252 6. 1 170 6801 4. 00 
Illinois . . .... .... .. 2 0 1, 200 6.00 250 1 2·o 5.00 

' W yom ing . ... ... . . 3,455 27, 640 . 00 2,878 23,024 8. 00 

I"·· ··· ---- -· ______ ..... , ''·"' . 60 113, 571 51, 107 il 
Gr and total . . 52, 892, 276 57, 632, 296 1. 0896 c60,960,361j58, 518, 709J . 96 

I I 
a P roduction of light oil in Volcano incl ud ed w ith West Vi rginia 's product. 
b Protlu r.tion of light oil in Petroleu m included with \Ves t Virg in ia's product. 
c ln addition to this product, 4,:125 barrels of crude were produced iu Kentucky and Tennessee, for 

wh ich no value co uld be g iven, none being sold or used . 
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The increase or decrease of the production of crude petroleum in 
tb e several Sta tes in 1896 as compared with that in 1895 is shown in 
the following table : 

In crease or de01·ease -in. amo1mt and p ercentage of crude pet1·ole1w~ 1n·oduced in tile seve1·al 
States in 1896 as compared with 1895. 

Production. Perceu tage. 
tate. 

' ew York ......... .... . 

Increase. 

Barrel•. 

292, 272 

D crease. 

Barrels. 

Penn ylvan ia . ... .... .. 1, 14.7. 759 ........ . .. . 
W st Virg inia ... ....... · 1, 899, 645 I ....... .. .. . 
Ohio .... . . . .. ....... .. . 

Indiana .... .. .. . •.. .... 

Kentucky .. ... .. ...... . 

·Ii so uri .. .. .... ... . . . . 

4,395,936 
294,600 

180 
33 

olorado .... . .... .. • .. .. ....• •• ..... . 
' 

ali fornia ... . .... ..... . ; 44,295 
Texas .... ...... ........ , 1, 400 
Indian Territory . .•. ... 133 
lll inois .. .. .. ........ .. . 50 
Wyoming .... .... ... .. . 

Ka n a11 • • • •• • ••••••• •••• 69, 141 

Total . ..... ... .. . ,06' 5 

76, 7 2 

577 

Increase. 

32.00 
6.29 

23.39 
22. 49 
6. 72 

12. 00 
330.00 

3.665 
2, 00.00 

359.5 
25.00 

155.62 

15.254 

PRODUCTION BY FIELDS . 

D ec reafle . 

17. 52 

16.70 

Th pr cluction of p troleum in the p rincipal field of tbe nited 
State iu 1 -!, 1 9 , and 1 96 wa · a follows: 

Production of petrolemn in tile nited tales i1t 1894, 1895, and 1896, by fielas. 
[Barr Is of <12 gallons.] 

r--· 
Production. 

Fi ld. 
1 94. I 95. 1 96 . 

Appal a hi an ····------ ··- ·---- - 30,7 '1, 924 30,1:159, 139 33,970,222 

Lima-Indiana . . .. . . . .. . ... .... . 17,296,510 20,236, 741 25 255, 70 

F lor ence, olorado ...... .. ..... 615,746 438 232 361, ~50 

o.t1tbcrn a lifornia ....... .. ... 70-,969 1,208,4 2 1, 252, 777 

K an 11 ------ ---- -· · --·--- ----- · 40, 000 44,430 113,571 

W yom ing ------ ---------------· 2,369 3,455 2, 878 

c·························· 1,998 I, 797 3,593 

Total. . .. .. : . .. •....... . .. 49,344,616 62,892,276 a 60, 960, 361 

a In ~tddition to this total 4,:125 harrol s of orude oil wero produced In Kentucky and Tenn essee, for 
wh ich no valu could h gi\·on, none hclug soH ot· used. 
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From tho above tabl it will be notic d that t lt only field that do 
not how an increa d production .are olorado and W yomiu g. T he 
latter State, which bowed a gaiu of ueady 50 p r ent in 1 95 ov r 
1894, now shows a lo of 16.7 p r cent. olorado how d a d 
of 15 per cent in 1 95, and a decrea of 17 .5., per u t m 1 96. 

PRODUCTION OF CRUDE PET ROLE UM IN THE UNITED STATE S, 
I8S9 T O I8g6. 

In the following tabl will be found a, tatem r1t of th pr duction f 
crude petroleum in tb e ni ted tates from th b g inning of produ t ion, 
marked by t he drillin o- of t he Colonel Drake well in 1 59, up to an.d 
including· t he production of 1896, t h t<tb le being b y ar and tat . : 

P1·odttcl of crucle pet1·olemn ·in the Unit eel tal68 jron1 1859 to 1596. 

[ 13nrrels.] 

F Pennsylvanln 
and 

ew York. 

1 1859.. . 2, 000 
1 60... 500,000 

2,113,609 

3,056,690 

Ohio. W .st. Vir- I Colorado. 'a lifornin. Indiana. gn11n. 

2, 611,309 . .... ....... . .......... .. ... . .. .. ...... . . ... ......... . 
I 

~: ~ ~~. ~: I : : : :: : ·. ~: : : : : ~ ~ ~ ~: : ~: : : : ~ : ~: : : : : : ·. : ~ ~ ~ : :: : : : : ~ ~ : : ~ ~ ~ ~: 
:: :~: ~: !::::·:: :::::: ::::::::.::: :::::::::: :::::: :::: ::::::::::: 
3,646, 117 , ........................... .. ................... .... .. 

:: ::: : I:::: :::: :::: :::::: :::: : :: :::: :::: :::::: :::: :: :::: : :::: 
6, 293, 19-l, .. . .... . .. .. . ... . . . .... . ........ . ............... . 

9,893, 7 6 

10,926,945 

8, 787,514 

,96 ,906 

13, 135, 475 
1 78... 15, 163,462 

1 1879. .. 19, 6 5, 176 

1

1880. .. 26, 027, 631 

1881 . . . 27, 376,509 

1882 . .. 30, 053, 500 
1883. . . 23, 128, 389 

1884 . . . 23, 772, 209 

.. ...... .... . .. .. .. .. .. ... .. .... . .. .. .. . ... , ..... . . .. .. 
a 200, 000 a3 000,000 .. ... ... .. a l T , 000 .... . . ... .. 

31, 763 120,000 .. .. . .. . .. 12,000 .......... . 

29,888 172,000 .. .. ... . .. 13,000 ....... .. .. 
3 , 179 1 0, 000 ···· -· · ·· · 15, 227 ---- -· --· ·. 
29, 112 180, 000 ... ... .. .. .. .. .. 19, 5 . ... . ... .. .... .. 
38, 940 179, 000 ... .... .... .. ... 40,552 . ..... . . ···· -
33,867 151,000 .. . . . . .. .. .. .. . 99,862 .. ........ ... ..... . 
39, 761 128,000 ----- ----- 128, 636 .. .......... . 
47, 632 126,000 -··· · · · ··· 142, ~7 ... . .... .. . . 
90, 081 90, 000 · ·· · · ·· · ·· 262,000 . -.. . . . -.. . 

a Including al l prO<luctioo prior to 1876. 
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Product of crud p ct1·ole111n iu th e C11i lecl tales front 1859 to J, 96-Conti nnoil. 

[l3arr Is. ] 

F j Pcmosyh·n•1i a l 
rmcl 

~ew York. I 
Ohio. 

----
5 .. . 1 20, 776,041 661.5 0 

86 ... 2-, 79 '000 ! 1, 7 2, 970 

7. -. I 22, 356, 193 I 5, 022, 632 

. . . 16, 4 ' 6 10, 010, 68 

9.-. 21,4 7, <135 12, 4.71, 466 

2 '45 208 16, 124 , 656 

I \\"es t Vir-
grnta. 

f 

91,000 

102,000 

1-l5, 000 I 

olorndo. alifornin . lndiruw. 

...... ---- 325 000 ---· --- --- -
---- · -- -- - 377, 145 ------ -----

76, 29.- 67 ' 572 I -------- -- -
297, 612 690 333 ----· ------

303,220 I 33,375 

307,360 6:.496 

33,009, 236 17, 740, 301 323, 600 136,6~~ 

2 , 422, 377 16, 62, 921 3 - , 04D I 69 , 06 

20,314,513 16, 249,769 , 4.-r ,-112 594. 390 <H0,179 2, 335 293 

19, OHl 990 16, 7!t!, 154 577 624 5 1~, 74.6 705,969 3,6 , 666 

19, 144. 390 19, 545, 233 , 120 125 I ,1,3 232 1, 20 • 4 2 

23, 941 169 10, 019. no 1 361, ,150 

157, 284, 942 147, 199. 3H 14-,-4-----l--- --

==== 

un it d 'tntes. 

----------- -------1 

----- - -- -- --- -
1 

2,000 

500,000 

2, 113,609 

a3 56 690 

2, 611 309 

2, 116, lOD 

2 497,700 

3,597, 700 

3, ~17, 300 

3, 64·6 117 

4, :u-, ooo 
5, 260, /4.5 

5, 205, 23~ 

6 293, 194 

9, 93, 7 6 
10 926.9-15 

b 12, 162, 514 

9 132,669 

13,350, 63 

a Tu ndditiou to this amount , it. i• •timatcd that for want of n wnrket MillO 10,000,000 barrels ran to 
wn-~t in nntl prior to J 62 from th J•ennsy hrnuin. fi Ids ; nlso ~ ~ lnrgo n.moou t from " 'est Yir in in aud 
Tenucsse . 

b Ju clnd lug nil protln li011 prior to 187G In hio. w ·est V irp:ini. , am] Cnliforn in. 

1 GEPL, P1' G--4 ' 
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P1·odtw t of crude pet1·o lewm iu th e 11ite<l tates f rono1 59 lo 1 '96- ou Linnecl . 

[ 13rm · l.] 

Yen.r. 
K eotncky I 111 . I I I Mia- lrndian I W yo-l t · y · T ns .I 'rerri 1 
Ten"~~ssee. nois. """ ns. I x .. ouri. l<>ry.' m ing. 

1----:t---- ----------__ I __ _ 

17 .... ...... ........ .... .. .... ______ ! .... .. ------ --------

~ 7~::: : 1 :: : ::::::: :::::: :: :: :::: ::: ::: ::: ::: ::::::1:::: :: :: 
1 1. . .. ' ... ... .. .. -- ---- .. .. -- -- --- --- ............ --- - .. .. 

1 2 .... J a 160, 933 .. . . . . .. .. . .. . .. . . . . . - - - .. . . --.. .. . ... .. 

1883 .. .. 4, 75~ .... .. .............. ...... ............ .. 

n~ 1 ::::: : ••:• • ~ :• : •••: :::• 
1 5, 096 . .. .. . --.. .. .. . .. . . . . . .. . . .. . - . . -- -- -- --

5, 400 11 460 500 I 4 .. .. .. .. .... .. 

6, 000 1, 200 ii.J. 1 27 .. ...... .. .. .. 
9 000 ...... , 11 40{) 54 I 25 30 .... .. .. 

~~ : : .. :-: .. .. ---- ~~ I ~~ I 1~ ! :::: :::: 
1, 5oo -~~ ~ -~~: ~~~ - 6o 130 1 2, s69 
1, 500 200 44, 430 1 ~o 10 37 s. 455 

1 96 .. - . , b 1, 680 250 u s, 571 tl , 4.50 _____::.__:~._~ -7~ 

TotaL 224, 193 2, 210 
1
201, 101 1 11 I -l4·l 457 702 

27,612,025 
3~ 163, ~ 13 

a Tbi ioclndes al l the petroleum prod uced in K entucky and Tennesse JH' ior to 1 ~-

b J n addition t o t his amount 4,325 barrels of crud oil w er p rod u d in Kentucky and Tennes c , 
for which , ns none was sold or used, no ,·a lu could b gi "·en. 

From the above t able it appears th<tt the enormou 
barrels of crude petroleum ha been produce i in 
since the beginning of operation near Titu ·vill , P nn ylvauia, in 
1 59. If we allow 5.6 cubic feet a tlle capacity of a b:nrel we have 
4,315,262,078 cubic feet, whi h wotlld require a cube wl10 e ide · would 
be about 1,628 feet long to c<;~ntain thi · amonut. 
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For convenience of r efereuce, a. . ta_tement i given below of the pro­
duction of petroleum in t il e U nited State· from 1 91 to 1896, by State_ : 

Productio n oj pet1·o lemn i 11 the Uni ted S tates f ront 1891 to 1896. 

I _tate_.--

1 P~::~' IV>" ;" ood ~·: ~o.k 
Wet Virgin ia . ...... .. .. .. . ... . 

olor ado .... __ __ ., . ... ... . .... . 

'a,li fo r n ia . ____ _ ..... . .. . . . .... . 

I ndiana ...... .... ...... _ ... .. .. 

Kentuck y .. .. .......... ...... .. 

J ll inoi .. .. . .. ..... . .. . .. ...... . 

Kana ...... -- - -- - . .. .... .. .. . . 
Texa ... .. . .. .. .. _ ... ..... . .. .. 

Mi · ou r i .. ...... .. .. .......... . 

I nd ian Ten-ito ry .. . . ...... .. .. .. 

Wyoming .................. -- .. 

Total ..... ..... .. .. ...... , 

' tate. 

P on ylvnoia and T w York ... . 

Oh i ......................... .. 

West Yirg iu ia ............ .... .. 

olorado ............. .... . ... .. 

aliforn ia .................... .. 

Judi::wa .. ................ ... .. . 

l otucky .. .. ................ .. 

lll ino i ....................... .. 

Kan ·a . . . . ........... . .. • . ....• 

'f XllS .. . ......... .. ........ ----

;\ lis onri . .. . .. . ...... ......... . 

Ind ian Ter ritory ... ...... . ..... . 

33,009,236 
17, 740,301 
2,406 21 

665, -182 
223,600 
136.634 

9, 000 

-----· -- -- -- --
]. -100 

54 
25 
30 

5-!, 291, 9 0 

1894. 

1 ,019,990 

3, 

·1. 500 
300 

40.000 
60 

\ Vyom ing ............ .... ..... . 

Total ........ .. .... .. _ .. _1--49 ___ 3_4-4_,-5-16-. ~ 

2 ' 422, 377 
16,362 921 
3, lO 086 

24,000 
3 -, 049 
69 ,068 

6,500 

·- ---- ------ --

45 
10 
0 

50,509, 136 

19, 14.4, 390 
19 54~ , 233 

. 120, 125 
43 232 

1 2G, 482 
J . 6 132 

1.500 
2 0 

44 4-30 
50 
10 
37 

3,455 

52 92,276 

·~ 
20,314,5l3 
16 249, 769 
8, 445,412 

594, 390 
470, 179 

2,335 293 
3,000 

---- -- ------ --

50 
50 
10 

4 '412, 666 

10,019, 770 
361, -1 ·o 

1,252, 777 
-1,680, 732 

1 6 0 
250 

113, 571 
1,450 

4::1 
170 

tt rn ndtlitiou w thi ~ amo unt 4
1
325 bnrreJf( of crude oil we• Jll'U(lU ed iu l{eutuoky nud Tounessee1 

for which, us none wu~ :;old or used. no vn lue could be g- h•etL 
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l i;XPOI'{.T :S . 

In the follo win g table a re given tbe xport' of •r ud p t t'oleu m :.wd 
it. produ t f t' Om t h Uni t d State from 1 71 to l OG to"'et ll r wit ll 
a tatement of lle production ot tlt e 
Tbe fig ures of :q ort are from t he 
State publi ::;becl b t h Bureau of 'frea ·m y )) pal' t t.n ut. 
The fi gure of peoduction were collect d by the writ l'. 

Quannty of crude petroleun~ prodn eel in, and th e qnantil il' (Wd t•al nes of petrolemn }JI'Od­
uct exported fron~, th e Dnited 'tales ilttl'iii[J each of lit e cal •ndar yca1·s from 187! to 
1 96, inclltsir . 

Year nd-

~~~1~ ~ 
31-

Production. 

Barr Is (of 
42 gnllons). Gnllona. 

1 ·n ... 1 5,205,234 21 • 619. 

1 72 . . . 6, 2!13, 194 

1 73 .. . !l 93, 7 61 
1 74 . . . 10, 926. 9~5 

1 

1 

12, 162,514 
9, 13:?, 669 

13, 350,363 560, 715.246 

6~6,6 , 456 

36, 394, 132, 

1, 1 0.~, 017 166 

9 ' '~ 6 
1, 017, 174 . 396 

91 06 '9701 

1, 17 ' 723, 3221 
] ' 1 7, 906, - 6 

1, 1-9, 705, 0501 
1,476, 67,546 

9') I --1) 1)1)4 1 
1, - " · oo- , -~ I 
2,2 0,263, 160 

50, 509, 136 2, 121, 3 3, 712 

4 ' 412, 666 2, 033,3 1, !)72 

4.9, 344, 516 2,072, 469,672 

2, 221, 475 592 

2,560,335 162 

Expor ts. 

ll1iuernl, rut! (i nclndin~t 
:tllnntu ro l oil:.t, withvut 
n •gn rd io growily) . 

Gallous. 'f:uar . 
11 27 < 5 91 2, 171 706 

16, 3 3, 9T 2, 761 , 094 

19, Ul. 740 

25, 343,271 

2 ' 773 233 3, 267 30 

2•1, 0-19, 60) 2. 1 '7 0 

2 601, s-o :... 069,45 

M ineral. rofi n d or ma.nu· 
fiiCllli'O<I. 

.Nopht hns, b "' nzi u(', gaso· 
line, e t ·. 

Dullars. 

95 910 

45, on, 15-J. 3, 373, 302 16 9 9, 

59,01 , 537 

79, 679 395 

1. 435, 609 

76, 346,4 0 

0 650,2 6 

77,549, 452 

5, 189, 658 

17, 365,314 1, 1 - ' 035 

13, 676, 42 1 1, 132, 52 

14, 739, 469 1, 160, 999 

14 , 474 , 951 1, 264, i36 

12, 3 2, 213, 1, 0-19, 043 

13, 4. 1, 706 1, 0 3, J29 

1, 20 ' 11 6 

96 572,6251 6, 535, 499 1- ,462, 636 
96, 722, 07 5, 365, 579 11 424, 993 

104,397. 107 4, 696, 1911 16, 393, 2 1 

111, 703,50 4, 567,391 17,304.005 

ll 95 ... I 52, 92, 276 

1896 . . . 1a6~ 960, ~61 

121' 926, 349 '~, 41 5, 915 
111,2 5, 2641 5, 161, 710 

110, 923, 6201 6, 121, 36 

-----'---
a In :uhli l ioo to thi s a mou nt 4,325 barrels of crud () uil were produced iu K ent ucky a nd Teu nos~e , 

for which, as none was aohl or m;cd, no Ya luo conld b ' gi veu. 
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Qua11tily of cnule petl·oleum produced in, and the qrtantitie mrd r·alues of p el?·oleum prod­
ucts cxpo?·leclf1'01111 lite C'nited /ales, etc. -Continued. 

1 
____________________ E_x_po_c~-------------~ 

Yt·nr coding DccomlJcr 31-

1 73 ...... . - - . - - - - - - - -
I 

1 7'1-. ----- .----- --- - --

1 75 .. . ------ ---- - .... , 

1 76 .---- - -- - ----- - ---

~[in ernl , refiued or manufactured. 

lUuminnting. 

C'allons. 

365. 5!37,467 

D ollar•. 

33 493,351 

Lubrica ting (lteayy paraffin , 
etc.). 

Gallon•. DoUars. 

92, 110 

1 0, 46~-

517,466 

- 69 6 
265, 37 

370, <131 

577, 610 

1 2 6, 131, 5il7 1, 141, 25 

1 165, 605 

2,03-1 ,4 7 

2, 193 2..i5 

2,443,3 5 

- , 659,2JO 

2, 9, 464-

3 559,2 0 

4, 215, 449 

4, 6 ' 724 

4, 766, ·o 
•L 999, 97 

5, 130, 43 

·1, 73 92 

5, 449, 000 

5, 67, 477 

6.556,775 

1.. .. .. .. .. . .. . .. .. 'l4tl , 666, 615 

1 2 . ..... -------- ----

1 3 ............ ----- -
1884 ____ __ ---- - -- -----

42 , 424,f81 

440 150,660 39,470,352 
' 21,536 

10,10,394 

11, 9 .- , 219 39,450, 794 

·I •I o, , RO, -, , 39, <176, 082 12, !17, , fn> 
4 5, j 20, 0 I 39, 0121 922 131 9 I 367 

4 - , 242, 101 :n, 001, 336 20,5 2 613 

37, 236, 111 24,510 437 

41, 215 19- 27 903, 267 

39, 26, 0 6 32, 090, -37 

34, 87n, 759 1 33,310, 264 

31' 2t:, &15 3-l' 026, 855 

31,719 404 32, 43:2, -7 

730 368,626 30 676,:217 40, 190 577 

714 , -9, 14·1 3 1, 706, 44 43,41 ,942 1 

/J6, 45o. C65 4 . 630,920 
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Quanti.ty of cmde JJetroleum prodttced im, and the quant·ities and valu es of p et1·olemn protl · 
u cts IJ:tportedfrot>L, lh 11 lJ11ited tates, tc.-Continued. c Exports. 

YooreudingDecerober31- I-R-.-e -id_t_lll-m- (ta- r. - p- i-tc_h_, -,.-n-d,----------­

nJ I other, from w·hioh tho 

1871. .. . ........ . ... .. 
1872 ......... .. ...... . 
1 73 ................. . 
1874 ................ .. 
1875 ................ .. 
1876 .... .. .......... .. 
1877 ........ . .. .. . ... . 
17 ............... .. . 
1879 ................ . . 
1880 ..... . ........ ... . 
1 1. .. . ..... ....... .. 
1 2 ................. . 

1883 ...... ...... ..... . 
1 ...... ... ....... .. 

1885 . • · . .............. . 

1886 . . ..... ....... ... . 
1 

1 

1892 ................ .. 
1893 .... ... ....... .. . . 
1894 ..... . ........... . 
1 9:3 ... . ......... . ... . 

I 

1 96 . ......... . . ···---1 

light bodi hnve b ·~u dis -
tifle<l). 

2, 63,896 
4, 256,112 
3,126,816 
4,827,522 
3, 177,630 
3, 756, 01 
4, 265, 35~ 
6,50:.,524 
5, 303, 29 
5, 713,90 
1, 993. 24. 
2, 989,098 
1, 

137,50 
204,960 

.Dollar<. 

10,450 
56, 61 

117, '95 
177, 79-l 
169,671 
-39,461 
390,077 
220, 

465, 350 
327,599 
334,767 
109,673 
1<11 , !'150 

116,009 
!!7,2-

611 2 I 

3 ,220 

41,661 
14, 704 
13,063 
14.,330 

Gallons . 

152, 195,617 
14Jl ,3 1 707 
240 369,90 
235,10 , 16 
237, 526, 312 
263,449, 455 
361, ' 3, 22' 

3•19, 346, 253 
421,719,782 
346,779, 443 
51tb 561, 719 
53 492,462 
533, 145,429 
544,495,60 
560,784,459 
591, ,302 
1\01, 11), 317 
572,457,975 

0, 705, 456 

Dolla•·1. 

36 663, 25 
33,761,6-
45, 924-, 0 
33, ().1 2, 276 

31,734, 61 
49, 545 219 
57, 539 73 
41, 0-2, 007 

37,235,467 
34,505, 6:15 
4 ,556, 103 
44 623,074 
47, 763,079 
49,457, 116 
49, 671 7•.13 
4 , 145,204 
<If\, 9 ' 12 
48,105,703 
53,293,29 

4_, 729, 157 
42, 142, 05 
4J, 499,806 
46 660,0 2 
62,3 3, 403 
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FOREIGN M.A.RRET . 

In the following table i given a statement showing the foreign 
market for our oil iu the pa t even years. A ' will be seen from t his 
table, the total export of illumina.ting oil have increased. 

E .rports of petrolewn in its vctrio~ts fo nns f >'O>n the U>~ited States J>·o1n 1 90 to 1896, by 
cou ntries . 

Countries. I 1 90. I 1 91. 1 92 . 1 93. 

I n DE. 

En rope: Gallons. GaUons. Gallons. Gallons. 

France. ·- - ------- -- 68, D47, 4:l6

1

61, 663, 973 69,100. 657 69,424,609 
Germany. __ __ ---- .. 1,1 , 266 3, 107, 137 5, 247, 209 4, 182,963 
pain---------- -- -- 13,93-l-,08 17,103, 416 17,0()4,929 21, 112, 042 
ui ted , .. d I "mg om .. . . ..... .... .............. ·----- ·- ---- .. . ... ------ -· 

Oth rEurope . .... .. l 3 680,631 2,3 0,600 1, 935,014 1 3, 94 '842 

TotaL . ..... __ . _ . _ 87,750, <121 84,255,126 93, 3<l7, 809 98,668,456 

No r tb Ameri a : 
Mexico.-- ---- ______ 2,217,846 3, -4, 176 3,499,514 5,50 ,769 

Cuba. · -------- - -- -- 4,913,330 3, 300,455 6,316,406 6, 955,315 

th er ~ orth America 36, 06 4,338 425,348 54 ' 06 

TotaL ____________ 7,167,9 2 7, 1- 969 110, 241, 26 13, 012, 152 

All oth r ·ountl'ies .. .. . 

Total rud .. .... .. 

HEFINED. 

Saph thas. 

Eu rope: 
F r-ance ____ -------·. 
Germany _____ ___ ___ 

Unit d Kin o-dorn ___ I 
Other En rope._ .. _ .. 

Total .. ..... · ·-··· 

rth Am No 

ou 

ri ca ____ ----. 

thAwerica ---- -----
a and c auica . .... . 
·ica ...... ______ ...... 

Total ---········· 

Totaluapbtbas . .. 

I ~;: 

L 

532,250 1, 000 3,690 22,900 

95,450. 653 , 91,415, OD5 103,592, 767 111 703 50 

4,19i'i, 704 2 831,92!) 1, 561,2 4 4, 0 o, 3D 

2,015 29 3,227, 106 3,471,652 4, 127 354 

5, 03, 994 5 05 ,325 6 13,416 '20!), 526 
!)2 616 24,537 686 39 658,270 

12, n3 612 11,941, 97 12 5"2,750 17, 076,!) 9 
-

59 563 6, 910 35, 762 122,237 

7 ,1 0 71 , 192 89 609 55,940 

4.-, 214 55,005 57,7 7 39,625 

10, 64 16, 143 12,070 D, 214 

193,821 229,250 I "'· ,, __ " ' · ,,. I 

12,937,433 12, 171 147 12,727,97 I 11 304 005 
' ' 
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EXJJOJ'IB o.f peiJ·olvnnt iu il8 mrious .fonns ft·out lit e Cnited , '/al es jnHn 1 DO to 1 .'16, l1y 
cotmlric8- on l inn '<l. 

1 9\. I !12 . l 93. 

-1 

I 
f/lu mina li11g. 

E urope: (:a.llo118. .a.llous. GallOII 8. I r:aliOI1 8. 

Belgium .... .. .... .. I H, 391, 323 32, 3})7, 01- 31 4-71, 121 33,511 , ~3!) 
D om m ark . .......... 7, 14711 "' 9,1:35. 013 7, 019,575 12,262,3 

Fra nc .... . ........ 21 3, 76-1,974 3,005,53- , lGJ, 2:~ 

German~- .......... . 
1

140, 2~ 2 1G2, 1 7. 071 133, .a 7, 31-1 119, 277, 4 ' b 

Ital y . .... .. .... _.. . 19, 747,75 22 324 113 1 ~2, 15, -79 

X et berla ncl .. .. .. .. 47, 315, 526 76, 607 7 0 51, 2 , 4 0 

wed en and X o r\\· a~· 11. 772, 106 11, 159, % 16, 312, 92:! 

Umt d Kin ,.dom .... 66, 393,246 9J, 901, 777 1 1 0, 996, 321 

Otb •rEurope ...... , 7,4~.,013 6, 450,0~ 1~4,660 

Total. .. .......... 343, 5 3, 460 3 2, 0~ , 273 3 6, 357, 079 4;) , 319, !H6 

Korth Ameri ca: ,---- = =-=-=J ~~-
British l\ or th A mer · 

ica . .... .... .. .. ..I ,. JOJ, 864 

W e t lndi e ........ 
1 

4 40-1.51 

Other r orth America 2, 520
1 

1!U I 
-, 735, -11 I 

1 
4,262,935 
2, 2-0 1u2 

----.--- - - ---
Total. . • .. .. .. .. .. 12, 029, 543 11, 37 373 12, 24 , 50 

~on tb Ameri ca : 

Argentina .... ... .. . 3, 113,750 
Brazil. . .. ........ .. 

ru "na~· .. .. .... . . . 

A ia and ceanioa: 

hiua .... ...... ... . 13, 072,000 
Hongkon" _ ... . . . .. . 11, 150, 220 
Ea ·t l ud ic . ...... . . 63, 4 '6, 071 

.Japan .. .. .. .. .... .. 37, 92, 930 

7,976, 572 

3, 4- 6, 192 

10, -170, 6i'G 

0 

27, 160, 660 
10, 14,630 

63,2 -, 770 

31,000, ()29 

10,276,095 

4- 2-, 1!!6 

14 , 02 '476 
4,293, 400 

6, 27 14 

17,370 600 1 

16,529. 790 

55, 907,4.10 

23, 761 930 

10,376,260 

6, . u , 0~ 2 

2, 20-J, 602 

12, 9 17 2 

4, 070,719 
r , --6,6 :5 

•r _, , '7~ . 230 

12, 75 ' 20 

57 .IQ.I, Ji5 

26, 69, 510 

11 ,0'3,!)91 Hri tish Anstrala ia . 

Other Asia and Oce-

anica .. .......... 3,!l2,465 4,630, 690 3, 095,516 2,637, 2-o I 
Total. ...... ...... 137, 53~, 25 1147, 168,474 127, O•t1,536 1~ , ~ 976 _I 

Africa......... .... ... .. , 4-26, 714 , 058, 806 8, 65, 999 I , 206, 932 I 
I All """' """ ,.;,. . .. .. . 187, 320 85, 990 " ' 6'0 579, 100 

Totol m .. mtootiog 523, ;;;;o,,n, ll9, 564,896,658 ja;,;;;;o,·-,;;·1 
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E:rports of petrole111n ill ils various jo1·ms f1'0tn th e V 11ited ta.tes ft·om 1890 to 1896, by 
conntr ies-Cou tin ned. 

I Couotric_s_. ----:--1- 9_0_. _ ,--1~-9-L--I--1-92_. --I---~~ 
~~'\'F:D- outinued. - j 

1Atb1'icatillg. 

E urope: Gallons. Gallons. Gallons. 
Belgium ..... ... .. . 1, 955, 145 2, 337,030 2, 632, 95·1 
Fr:mc . . ..... ... . . . 3, 0 '. 1t$3 3, 94- ' 257 2, 461,722 
Germany .. ........ . 3, 670, 937 4, 1 6, 225 4, 512,639 
Italy ... . .. . • .. ..... 5 10,022 591,996 404,9- 1 
1\oth rlands .. ... .. . 2, 037,437 1, 50~-. 623 2, 229, 116 

mted Kingdom .. . 17, 035,447 I 1 I 767, 573 1 '779, 06 
Other Europe ..... . 146, 55~ I 111, 165 209, 713 

1 
___ 2·1_9_, '_17_4_ 

2 , 4~- . 32 I 31,446, ~~ 31, 240, 921 Total.. . . ....... .. 29, 216,557 
i===·l==== 

ror th America .. .. .... . 
onth Am cn ca .... .. .. . 

A ia nml ceanica ... . .. 
Afr ica ................ .. 

524 , 89 
721, 669 
457. 363 

14, 264 

570. 3 0 

Total. .. ... . . ..... 1, 71 , 19-~ 2, 067, 861 2,350, 155 

1, 043, 770 
1, 207, 232 

8 , 032 
77,-66 

3, 216,'300 

- Tot::tllui.J r icating. ~:522 1=3=3=,o="1=4=, =73=_0=I,==== !=3=2=, =43=2=, 57 

. Residu um ( 1w1'1'els ) . 

Europe..... . ........... 10,017 9 Oo 6. 361 
No r·th . \111 r ic;> . . . . . . . . . 42, 141 

1 

6. 6- 2 
All oth rcoHutri<ls...... 75 287 

Totalr id11nrn ... 52 916 

C' Rl'l>E . 
Europ : 

Fmu e ........ . . .... ... .. . . 
rmnny . ..... . .......... . . 

3 ,066 

I 94. 

Oallonr. 

72, 02, 459 
3,966, 70 

1\' th crl an!I R .......... ...... ................ -- .. --- ·-- · · 
pniu .. .. .. .. .. .. .. .. .. .... 15, 176,034 15,1 547 
nitetl J\ itwdom . .... .. .... .... .. .... .... 3, 97,013 
th r Enrop .. . . . . .. .. .. .. . 2, 009, 7!!7 2, 590,441 

Totnl .. .. .. .. ... .. ..... .. 

Gallons. 
79, 242,152 

17 212 
4, -1,5-, 4.69 

12, 69,235 

1, 212,5-

Korth .\ rueri ca: ~=~~~-l======l=====l 
i\l cxico ................. .. .. 

ui.Ja . .................... .. 
ther ror th Am r i ca ..... .. 

T ota,l ... ... .......... . .. . 

All otlr r oun t r ics . . .. . .. .. .. .. 2, 000 6 000 1, 300 
'------1====='-=--~= 

Tota l crude ... .. . .... .. . , , 121, 926, 34-9 
I 

111, 285, 26-l I 110, 923, 620 
---
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Exports of ]Je troleum i>L its rario1t8 fo rms f1'0in th e nited tales f1·om 1 90 to 1 961 by 
co1wtrie - ontiuucd. 

I Countries. 1894 . I 95. 1 96. , ___ , _ _ ,_ 
RJ,;FL'IED. 

Saphthas. 
E urope: 

France .. . ........... .. ... . . 

Germany ........ ... . . .. ... . 

niteti Kingdom . .... ... . .. 

Oth er Eu rope ...... ....... . 

Total .. .... ........ .. ----

~orthAm ri ca, _______ ____ __ , 

outh Am rica ---- -- ..... .. 

Asia nnd Oceanica ...... .. .. 

Afri ca . .. _ .. ............... . 

Total .... _ .............. _ 

Total naphtha .......... . 

fllmninating. 
Europ : 

B lgium ............ : .... .. 

Don mark._ .......... _ .... .. 
1-'ran 

Germany ...... ........... .. 

Italy ........ ........ _ .... .. 

::s;etherl aud .............. .. 

w cletJ and X orway ....... . 

nited Kino-clom .... ...... . 

GaUo?••-

3176-l 569 

4127 I 757 1 
6 34, 760 

364, 135 1 

Gallon& . 

11564 360 

- ----

Gallons. 

1, 6721056 

151 2421 221 '===== 
173,649 

79 777 

36,3121974 

9, 2901251 
11 , 12, 001 

61 ' 785 
22,945, 037 

31, I 1 9 

9184 1074 
2741--5,010 

7,23- ,024 

230, 269 
13- 752 

45, 217 

294 949 

113,3 2 

49 927 

7, 45 

466, 103 

12, 349, 319 

351 3 - ' 765 35, 413, 132 

14, 626,436 12,693 27 

il,20 1 66~ 

100, 29,413 

:-,33 ,:-01 
121, 1,266 

2 1 017, 572 22, 64 1 1 

45,900, 640 1 122, 510, 64 1~ 

24, 623, 2-16 10, - 2, 677 

279, 064,424 . 1 1, :ll 052 

61586,826 ,1491109 

Total ------ .. -- ...... _... 490, 252, 345 541, 23 , 9 5 521, 060, 492 

::s; orth America: l==== d= === --- -

British orth America .... . . 

'Yest Inclie ... _ ....... _ .. .. 

Other r orth America . . . __ .. · 

Total ----- - .... ____ ...... 

'outh America: 

,21 ,417 

4,174,856 
71621,352 

4, 109 358 

Argentina .............. ... . 1 31162,846 51 761742 

Brazi l. .. --- ---- .. - ... ... -.·I 12, 154, 709 15, 315, 196 
Chil e ------------ ______ . .•. ______ __ __ ____ ... . .. ____ __ __ 

91534,590 

416 91 12 

1, 493,040 

15, 716, 75 

7, 03,218 

181490,043 

4, 325, 915 
Urug uay ------ .. - .. .. ... - •. 1 2, 520, 571 31 898, 514 3, 622, 10 

Other . on th America ._ .... · J:--5,_5_0_31_68_ 0 __ 7_,_2_45_,_1_23 ___ 4._2_6_71_2_2 _ 

Total -- ---- ---- ....... ... , 23, 341,806 321335,575 3 , 509,268 



PETROLEUM. 763 

Exports of pet1·olemn in its Ga1·i.ous forms fro nt the United tales from 1890 to 1896
1 

by 
count?··ies-Con t i uned . 

Countries. 

REFJ:\ED-continued. 

lllnminati·ug- ontinued. 

A in and Oceanica: 

Cl.lina ..... .. .. . ........... . 

Hoogkong -- ---- ......... .. 
Ea tl ndies .. ............... I 
Japan .... .... . .. ......... . . 

British Anstrabsia .. .... .. . 

Other A ia and Oceani ca ... 

Total ......... . .. . ....•.. 

Africa ... . ........ ............. . 

All other conntri s ............. 1 

1894. 

Gt1llons. 

4.0, 377, 296 

16, 1 20 

85, 907,557 

37,272,450 

11, 821, 881 I 
2, 944,958 

195, 212, 962 1 

7,049 455 

329,220 : 

1895. 

Gallons. Gallo11s. 

18, 022, 800 25, 694, 90 

10,595,610 10, 499,000 

46, 6 o, 054 43, 706, 7 0 

u,·298, 170 I 33, 701, 03 
14, 6 6, 752 13, 721, 27 

3, 636, 23o 
1 
__ 3,_1_3_1,_4_0_5_ 

117 919, 616 130, 454,940 

9,676, 741 
456,360 I 

~===-

10, 2 0, 607 

<133, 500 

Total illumin:tting........ 730,368,626 714,859, 144 ~~·~·55, 565 

Lubdcating. 

Europe: 

Belgium ...... .. .. . .... ... . 2, 931,204 2, 679, 32 4, 07 '951 
France . ..... ....... ....... . 3,030,547 3,271,804 5, 165, 586 

Germany ... ... . ........ ... . 
1 

Jtn,ly .•...... .•• . .. •.•.... .. 

5, 637, 411 5, 37 ' 39 5,990, 561 

1,356,340 1, 3 1, 5 7 1, 32•1, 994 

Nc t,herlauds ................ , 
I 

2, 724 , 5.J.6 2, 346, 9fl 2, 641 209 ' 

' nitecl Kiug<lom ......... .. 19,66 , 767 21,209,497 23,436, 0 ] 

Oth r Em·opo ........ .. .. .. 415, - I 815, 017 

Totnl ...... ......... ..... 35. 406, Gl0 
----1==~= ====1 

~orth A•u rica . .. .. . ......... .. 

. onth Am rica ........ .... .... . 

Asi:< and 0 ·eani ·a . ............ . 

Afr ica ...... .. ......... ... .... .. 

Rcsidt£11111 ( ban·els) . 

1, 725, 709 

1, 509,7 

Enrop . .. .. . . .. . .. . .. . .. . .. .. .. 2, 056 

North Am ri ca .. .. .. .. .. .. . .. .. 2. 460 

All other onn tries............. 513 

TotalJ·esidnnm ........ ... 5, 029 

2, 159, 44 

2, 438,975 

172, 746 

I 
2, o99 1 

1, 045 1 
130 

2, 221, 7'0 

3,000, 471 

309, 701 

4, 24 

43 
194 

,J, 8 0 3, 274 I 
-------------~----~----......1 
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PROD · TI N BY ~TATES AXD l<'ORE WN vor T'rRrE. ·. 

A PPALA CHIAN OIL F I ELD . 

Tb ~ ppalachian oil 
tlte l imi t ' of t hew li -d lined 
the 

giv n. 

EXTEN IO OF THE A.PPA.LA. IliA. OIL l'IELD. 

Ohio. 'Ih 
-r ib <.l a nl 

The re ult ' of th drill in t he ppala hian di tricts for 1 06, in 
ew York P enn ylvani.a, v est it·giuia, outhern and ca teru Ohio, 

K ntucky, and T ones e , ar noted in tlte following tatemout : 

Toward th e clos of 1 96 a number of larg w 11 w red Y loped in 
what i kn wn a tb Chii mti.uk and Ric Br ok field~ i n utb rn ­
c utrnl 'attaranoll County, ::wd the, gav a con ideral>l increa · iu 
tlte production. ln th extrem northern portion of the A lJ eo·a ny 
field, al ·o, ome new prod uction Lelped to ·w 11 tb total. 

P E XX YI.\ ' AX IA . 

) [ell. an mtnty.-In t he fall of 1 96 a, number of larg w lis wer 
opened up in tLe Orm by J unction pool in thi - ouuty. 

J?m·c t County.-ln tbe uorth a ·teru om r of thi couu y t it •r '"a 
a on iderable ext n ion of th Wat onville pool to tiJ ·out b. A 
numl> r of the well were v igorou aud I uta large amount of oil to 
t lteir cr dit in a, bort tim e. 

Butle1· O'Unty.-Titi county al o contribut d it n ual qu ta of new 
production, altLough no new pool were d eveloped . 

.Allegheny Oounty.-In June an(l July, 1 !)(), a n umb r of Jaro·e well · 
w re drilltd at Wildwood , in Allegheny Coun ty, in what wa form rly 
con~;ideretl tl ev loped terri tory. 

lVashington oo~tnty .-In 1:uch, J896, there wa a Sutlden develop­
ment of ever-al virrorous well at and near t Le town of Cecil , on tb 
nor tbem border of Wa ltington County. Tlt ey lacked tlle stayin g 
qual itie , however, and tlte production ·oon ran down . 

G1·eene C'ounty.-Thi county, during the y -ar, pr-otluced . orne mall 
well, in t he deep territor-y of the Gordou fourth and fifth a nd , n ar tlle 
extreme southwestern comer of tiJe State, aud a few moderate o·a wells, 
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b u t nothin g t hat would seem to ju t ify the expense of such deep h·illin g. 
ome of tb e ·well. are over 3 000 feet in d ptb . A number of d ry bole 

.-eem to cu t off the ftlrther ext n ion of t he iii ount Morri fie ld to t he 
north , with t he ·ingle x:ception of a good payiug well in tb Big Injun 
and on t!Jo Berkshire far m, on "\ hi t ley Creek uort h of Mapletown. 

'fll is well It a, be u u rr uuded by dry b oles. 
The i n rea eel product ion i n Pennsylvan ia comes from the extension 

of pools already developed, rather thau from any new pool discovered . 

0 TU ERX 0 1110. 

;l [olt?"Oe Oounty.-This eonn ty h a continued to be of special intere t 
ow in g to th d velopment of the Benwood pool abou t 10 m il e ' north of 

i ter ville. 'fhe fi t' t ·well on the Price farm came i n i n A ug ust, and 
produc d CJUite an excit ment. The oi l come. from the Big I njun and. 
Attbe ndofthey arthere'il-ere a numb rofgood producer~ intbefiel d . 

WE T Y J RG lN JA. 

Tbe ·probabilit ies of t bi ta.te becoming a larg producer ~eem to be 
a nred. 

Tyler Oounty.-The Kyle pool ou I ndian r·eek, wa ope11 ed up 
ncar t.b e Jir t of t h year, and a n umber of powerfu l o·a well and a l o 
a la rge 11u mber of oil w ll , were d r illed iu . The p rodu ·tion i from 
the Big I njun and. The im mense o·as pre ure nea.r to and among t he 
oil wE:>l L;; made t heir l ife as large producer hor t l.mt act ive. 

A ft•w mile · ea tof the Kyle pool during the year, . ,·era! good, dee1 
and w 11.· w r bronght in t h oil com ino· from tho ordou and. Indi­
atioll . c m to point to a Icng pool in tb i. lo ality. 
'fhe i·k L[ >brou and a n Ito r ek poo l· " real o develop d. 

'l'h \'l'i ·k and n.ncbo 'r k. pool:· get th ir }l'Oduction from t lJC B ig 
In.iun and · th IIeuron pool from th B ig I njun and ow Run and ; 
it i ' lu ·at <1 in th extr>m o1tbwe t oruer of the coun ty lapping 

r into P l a anL ' 'onnty. A n umber of vigorou well have been 
11 d n p, a 1 tbou o-h ther is a, con id rable , howin of dry bole . I n 
north r n ntra l part or t hi c un t.r at ' ona ,>ay po t-office a larg 
w ll wa ' br ugbt in in tb Big Injun, in July; two mou th after, 

by d p r drillin g, it d ev lop d into a n oi l well. B >for t h end of 
t h ar a nother well was produ in g oil , at GO barrels per day. 

T he main H ig- I nj un cl e\ elopme11 t borders alon o· t b a tern lin e of 
t hi s on nty a nd of D dtl riJg Cou nty. 

Pleasants ounty.- b fo re tated a, par of th Ilebron pool i 
locateu i n t lli ' u 11 ty . T b r lta. al o been cousid rabl developm nt 
. ome 3 mil ~ w of t. l\Iar · , in the ow R un san 1. 

Ritch·ie Oounty.- In t he vi ·inity of airo a numb r of fair well: lJave 
b ens nred , t h oil comiu g from t he B ig l11j un aud sal t a nd. T he 
number of dr holes th u fa r cred it d to this coun t ' i · la rg-e. 

1Voor1 onn ty.-There l1as been cou ider able \TOrk done near Waverly, 
in t h ow H.nn a11d. T he () o·din pool , which at fi t· t pr d nc cl some 
fi n o·a well , in 1 9G bc.,.nn to be worked acti vely for oil, iu the Berea 
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sand with good ·n ce . To the outh of tb Oo·din po0l th Hen 1 r­
shott 1 ool wa deYeloped al o in the B r a and. 

Ea1"ly production.-The olde t produ tiou in thi 
Ritchie aud Plea ant countie , and dat ba k 
Spring , in Wirt ' ouuty, mark tiJe l)Ot whi h wa 
to prodn e. oil in thi ' tat . Tbi point i n ar tll outb m xtremity 
of a very viol nt upheaval, known g n rally a "Th Br ak , wbiciJ 
estend from Burning Springs to Eur ka, on the Ohio Ri v r, a lmo t du 
north 25 mil . It i from 2 to 21 mile wide. In th central part for 
roo t of thi width, them a ure arc nearly level, aud ar le' ated from 
800to 1,-00feet. Theflank ofthi nph avalin the la tquart r fa mil 
on both ides pitch from 30 to 0 deo-r , and then graduall: a um th 
generalle\el of th urroundiug trata. Thi particular uplift ba be n 
fully d cribed by P rof. F. W. l\lliu hall.1 

On the flank of thi uplift many hallow well produ d large quan­
titie of oi l from 1 64 to about 1, 74. Tlle b t natural In uri atin oil 
come from tll i ection. Tbi i on of tb mo t remarkabl eli. turb­
ances found auywher in the coa.l mea ur . n it~:; a tern flank, in 
Ritclli ounty, th eel bratecl dike of o·rahamite, or Ritcbi min ral, 
is found . 

.Dodd1·idge Gounty.-The northwe tern part of tlli county i very rich 
in production from the Big Injun and, and ha b u ·t adi ly produc­
in g for the past fiv yea r ; although nothing 11 w ha b en open d up, 
some very good wells bav b en drilled io ide of prov u t t-ritory. 

Wetzel Gottnty.-Thi county ba. probably added mor oil to the pro­
<lucLiou f t irgiuia t ban 1111 otbor. Tb wat r. b ds of 'J' n 
1\Iile, Price Fork, a nd Buck Ruu have produced om of tbe laro- ' t 
well among the Birr Injun producer . 

The territory along tlte water of iue Fork an<l Buffalo ua al, o 
prorln ed larg ly from the ord n auu ov r a large area, tb ''ell 
b ing widely parat d, :md it look · a if this county would b a very 
lar e producer in the ne<tr future. 

llfa1·ion Gounty.-Tbi county lta many miles of developed territory 
in the Big Injun sand northea t and southw · t of Mannington, al ·o a 
Gordon and fifth· and production following parallel, but to tile we t of 
the Big Injun production. Thi . ection wa the fir t to proclu e oil 
from the Big Injun Rand outh of Mount i\forri~. The mo t important 
ev nt in tbe way of uew prouu ·tion wa th 'X tension of tb Flat Run 
pool in the Gordou and to the north a t, to the umrnit, 6 mile· nearly 
due north of Mannington . Here several well were drilled to a deptll 
of from ,540 to 3,5 0 feet into tl.te Gordon :and. They are larg tl ow­
ing weiJs, and the deepe t produ ing well io the worl<l. In round 
number · it i. e timated that 2.7 feet of oil in a colarno will give 11 ound 
pre ure to tbe square inch . Dividing 3,545 by 2.7 we get 1,322 pounds 
to which, if 17 pounds be added for friction in pipe , the total can not 
be le ·s than 1,500 pounds pre ure to the sq uare inch at the bottom of 
tbe e deep w ll . The producing sand i 1,940 ~ et below sea level. 

1 Teuth Census Reports, Vol. X, p. 49 et seq. 
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nionongalia ounty.-Nothing new in the Big Iujun pool has been 
developed. A few good well ha-ve been brought in in ide of develope l 
territory. A deep well with small production from one of the lower 
sands was drilled in on Dunkard Creek, near Brown Mills, durino· tlle 
year. 

Ma·r ·hall Gounty.-In the ummer of 1896 a mall pool wa found 3 
miles north of Moundsville, in the Cow Run sand . 

.Lewis Oo~mty.-There have been one or two deep wells drilled farther 
outb in the extreme northeastern corner of Lewi County, that dev~:~l­

oped oil in the 50-foot sand. At this date this is the southern limit of 
profitable production iu We t Vir()'iuia. 

KENT CKY. 

Eastern Kent?teky.-Iu eastern Kentucky there bas been con idera.ble 
drilling done on the waters of the Levi a Fork of Big Sandy River, iu 
Pike and F loyd couutie . Some of the e wells have shown oil and ga 
in very .moderate quantities in the Big Injun and salt and . 

Followiug is a 1i t of the wells completed in thi region in 1 96: 

List of wells in eastm·n Kenttwky co1npletecl in 1896. 

I ,,,,,, Farms . I Company. _____ L_oc_at-io_"_· ___ , ____ R_e_s~ 
HeadofHurriraue Dr~- . -~ Ptke ... Bowles, No . l .. OldDomiuionOil 

a.ud Gas Co. reek . 

] ... Cedn.r 
N .2. 

trn ct, .. .. . do--- .. . ____ H ead of Cetlar Do . 

alt I Very 
well. 

Creek. 

Floyd .. , G nrge Allen , .. ... do ---------· Nearmout hof 
No.2 . Lick reek. 

alt , a . Do .. . :Kew tou All n, . _ .. . do ... __ ..... 3 mile NE. of 

o. l . I Lick. 
V ry 

mall 

mall Do . .. Daniel How - .... . do-- -------· , t mile E . of alt 

anl, No.3. Lick. p rodu cer. 

Do ... Daniel How- .... . do---------- t mile XE. of ~ alt Do. 

ard No. <J. Lick. 
n o ... Tuck r All en , _____ do __ . __ ______ 2 mil sNE.of n.l t I Dry. 

No.1. Li ck. 

Do ... J ohuBurchett . . ... do --- ·-·---· ll ead of 'o w reek Do. 

' o.l. 
Do.. . Conlin"', No.1 . oruing Oil o.. 2 mile NE. of alt mall pro-

Creek. due r. 

Do... ruing, ro. 2 .. _._.do . _ .... _... )Louth of Wilson 
r ek . 

Do .. . j mall orn ing, ro. 3 ... .. . clo ·-·-··-··· 2t mile. NE.of alt 
I clu cer. Lick. 

pro-

ornin g, No. -l l-- · . do·---- ·--- - ~--~-~-;~_~:_·. _' E_· _. o-f--n-lt_:__D_r_y_. _ _j 
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Still farther outh, near he border of 'l'en ne ee, t her ar om pro­
ducers, from the s ilic ou lime n,t the bottom of th ~ub- arbouiferous 
limes tone group, which is the probable rtnival nt of th Big lnjuu and 
Berea and . Otlwr get tll ir oil from t it ' rui~ rou. Jim . to ne at 
tb bottom of the Devooiau black, or lf nron , · IJ:.Lie. 'l'b N ia.g:.u·a. a nd 
Clinton may also furn i b om of t h oil. The o-r at dev 1 pment ot 
the ub-Carbouifero us a nd other compnct lim tone , and t il xclu ion 
of aud tone and sha le, t hat furni h t h oil in \\ e t ir o·inia a nd P un­
s ·lvania, ba. been t he our ·e of c n id rabl disappointmeut in on t it­
ern Kentucky and Terme e . Nearly all of tb w 11 drilled in t lli 
s ctiou bow i;Ome oil or ga . 'rhere are num rou . prin g a nd urface 
bows of oil t h<Lt have proved to be deceptive. Wher oil ha · b en 

found it eem generally to com from pock t , on1 larg a nd orne 
mall. Th re ee ru to be no horizon tal bed of a porou natur form­

ing a larg res r,-oir, as i found in the 'rr nton lime tone in Ohio and 
Indiana, or the or en pebble sand of P on yl vania aud W e ·t \ -irg·ini a. 

ottthem-centml K entucky.-ln t he follo wino- tabl will b fou n l a 
li t of the deep well.' complet d in thi r gion in 1 96: 

List of deep wells com]Jietell in 1 96. 

County. l~nrm . I Co mpan.r. _ Locution. 

Log :\[onn- I Gnff<'y ~ · Ga- L ft fork of 
tain Coal I y . B ar r e k. 
Co. 

Hell. ....... 

Knox . . . . . . 'mith ... . ... . ... . llo.... .. tinkiug 
I r k. 

Do ..... \Villiams .... .. ... do ...... , ..... . .... .... . 

Do .. . .. Ha-mmond . .. Logan .................... . 
Whit! y ... .............. Cumberl and 711lil e \\'.of 

Basin Oi l 
1
. Pine Ku ot. 

o. 
Do . ... . ....... ... .... H om il o. 9 mi l X. of 

William­
burg. 

Lar1rel . ...... .. .... .. ----1 ,' ist r . ville 13 inil e . W . 
Oil o. of London.

1 
Perry .. .. .. ..... , ........ Co~ni ng il , ·Nw. of Bt~z-

o. ard. 
Cumberland! mi th....... .-·ou th Penu Bear Creek ... 

il Co . I 
Do .. .. . E.P.Hutch- ..... do ...... , Lesl ie ... _' ___ _ 

illSOll. 

l inton . ... T.et~: hick- ..... do .. .... , lii -Will ' r ek l 

·w ayne . .... Fairchild ........ do ...... SW, corn er of I 
COUnty. 

Depth. iu , _ ~ fe t. n cS U t. , __ 
1, 16 llry. 

600 mall pr·o-
duc r . 

.)0 Oi l ho w . 
1,51 Dry . 

700 J o. 

1, 649 Do. 

1,000 Not lini · h­
l'd. 

1, 7--: Dry; oi l 
allow nt 
l-5 , 

1, 305 Dr·y . 

95 Dry; <•a. at 
I 36 , 5 2 

an I 940. 
1, 450 I D ry. 
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TENNE EE. 

During the year a number of wens were drilled in Fentress, Pickett, 
Overton , Scott, P utnam, Smith, Cannon, and l\1organ couutie , Ten­
nessee. The depth ranged from 300 to 2,800 feet. Only one pro­
duced oil in paying quant itie , and some of these well must have 
gone through the Trenton formation into the Blue Lick water of the 
silicious limestone of the Calciferous formation. 

The Bob Bar well was drilled in 1896, and commenced to flow at the 
rate of 50 barrels per hour. After flowing twelve hours it caught fire 
and burned down. After it wa put in shape it flowed at the rate of 
200 barrels per day for some time. It was pumping at the rate of 
25 barrels per day at the close of the year, and was the only well pro­
ducing in Tennessee. The elevation of this well is 675 feet above t ide. 
Black or Huron shale was found at 81 feet; oil at 275 feet; total 
depth, 277 feet. 

This well is surrounded by dry holes. The present outlook is not 
encouraging, a.s the following list will show. Out of 48 wells drilled of 
recent date, only one producer was found. 

The followin g table of deep wells will give orne clew to the large 
amount of pro pecting done in this _State in 1895 and 1896, and only 
one producing well had been developed up to the close of 1 96 : 

Desm·ip t i ~e list of Tennessee oil wells. 

[Those marked • drHierl in 1 96.] -,-
I Present owner of Ow ners of land . well . 

" 
5 0 

~·~~ 
I g;-; 

~ -
O" 
:5~ 
g. 
A 

----,------'----1 
I Fe<l. Feet. Feet. Pet. Peet. j I:'eet. 

Pickett ..... J . L Lucy ......... , lon ,Peroy,·l''iler1 620 61 29 1, 0 s{26S-~~~J .. .. .. .... . 
Do X. W ril!ht ......... . .. . do .. .. . .. .. .. .. 675 131 29 5101 J35 .... .. .... .. 

Do·::::: l J'.Howi s .............. clo .. .. .. .. ..... 690 29 4501 425 .......... .. 
Do..... J'. ims .. .. ....... 1 Cumb rlaml Oil Co. 600 24 676

1 
210-455 120-676-360 

Do .. .... Dr. nodgras .... . ..... do ....... .. .... 600 2~ 7 71 90 12 senms. 

Do .. .... f nry !'ott ....... 
1 

.Adams. J'ane &Co. 50 ~ 24 7~ 5 ....... ' 745 

Do.... .. . lli nd • ......... P er · · ]'iier... .. . 6301 29 500! 1 0 .... - .. .... · 

Do ...... JM. Gillen lin • . Wile l3lock Co ..... 1, 0751 301 06 .. . .. .. · .... ...... .. 

Do .. .... J'. Robb ins • .. .. .. JTen ry Oil Co .... .. 

1 

7001 120 9 1 1. 667

1

350-1640 2.40 

~~ :: :::: - ~:~:~L~,~~~:::::::: ;~~:. ~:~oy~i~-~~~ ::~ ... J .. .. ~~ - ~ :~~~ .. ... ~4 3 · .... ~ - ~~~-
Do ...... Nath. ll nlhurt, .... 

1

Jinlber t ~il o .... . .... : · .. .. ............. --1-- ..... : ...... .. .. .. 
Feutt·cs• ... . J . C. \ right ...... Cotho s 0 1l Co...... 0 3601 36

1 

J, 000 15o .. . · .... .. .. 

D o ...... J of' \1 oolts ( Boh outh rn Oil Co . .. 650
1 

0 2 275 2i0-275 ...... .. .. .. 

~0-" I I 

-~~:: :::: ~~~~~~~~,~,;: ;,:; ~ :: 11 i:~~:;~,H:~~:~~ :~~ :~ ---~~; -- --~~,! ·: ~ :~:,"~"" "~~ .;;I 
D o ...... ~hn Turn 1· • . ........ do .... .. ....... 1 9001 315 30 693 540 .. .... .... .. 

] GEOL, P1' 5--49 
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Descrip lice li t of Te11nessce oil wells-Continued . 

I 3 
.... 
o.; .. .,-.; .'l " Pr nt OW DOl' Of .E~ a: .:~ c. 

" County. Owners of lnmls. we11~- ~~ ~-= '0 ~ J 
~-= " 3 ... " :::"c:l ·- e :1 
~ 

J:! - 0 
0 <-<"" H c 

Peel. Fret. I Feet. Ftel. I Frt t. Put. 
Fentress ... . 

1 
Jacob Cooper • .. . . Wil Block Co.... ooo

1 
310

1 
30

1 
00 54~900 . .... .. .... . 

Do .. . .. . Dn,-i<l Benty• ... . Azoic II Co . .... ..l 700 135
1 

2 515 29i-347 3 00--500 
Do ... . . . I Geo. T. Linder• ... Jobn flnuk.. ...... oo: 3471 27 I, 102 .-- -----1 135- 150 
D~-----· 1 RugbrCo.• --- --- Fore tOil Co ... .. . 1, 1 1 1 1 , 2~3~ 42

1
t , ii9 1, 093 . ..... . . . . . . 

Do . .. . . ·j J. Reagan •. ...... out bern Oil Co. . .. o:.o1 .... -- -- -.- ., ..... ... --- -1-: .... ..... -
Do..... . be Beaty• ...... G. R.Wright, ct al.

1 
6501-..... . ---- . . .... .. . . . . -- -j- ·· ........ . 

O\·erton ·· ·· ' J.A.hlcDonnld ... Norton • Clellnn<l. l 900 205 33 700 . . . .. . ....... . . .... . 

Do .. . .. .. 
1 

•. Davis . .. .... . w;_~~:tai.Gern t. 1 650~ 52 20 624 . .. .. .. . 1 fl Hhows.

1 
Do ....... Len Phillip Inter tat Co...... 1, 300 705 45 650 .. . . .... ..... ...... . 

Do . ...... T hos.Loop r .... . Geo.Cusack ... .. .. 1,000 .. . ........ . .............. . .. .. . ..... . 
Do . ...... L. 'l'.Bohannau• . . outh l' nn0i1Co. , 1, 000

1 
310 30: 2,100 ..... . ..... .... . .. .. 

Do...... . Wisdom Oil 'o ... Burt i1 Co . ....... 900, 230 29 ~· 6~0 .... . .. . . .. . .. .... .. 
Do . . . . . . . . .. .. do .. .. .. . .. . ...... . do ....... . .... . 900 230 29 600 .. .... ... ... . . .... .. 

~: :: :: : : : ·;_;_ ·~~<~r;~;~ ::::::: ·l : ::::~~-- -. -:·_·_ ·_::: ::·. ·_ 1 : ~~ : : : : ::::::: : ::: :: :: ::: 

mitb .. . .. . T.J.Ftsb r • ..... South Penn Oil Co. . . .. .............. 900 . ..... .. ....... . . . .. 

\Vbite . . .. . Diamond Oil Co-- . .... tlo . . ....... . ..... . .. . .. . ...... ... -- ---- r --· ·---.. .... .. ... . 
cott .. .. . . . Rugby Co. • .. .. .. Fore t il Co ...... , 1. 297 1, osa1 

45 2, 401 500-1340 .. .. . .. .... . 
Do . ...... ta.CempCr k .. CndahyBro .. .... 950 ..... . .. .. . . 1.020 . ....... ...... . . ... . 
Do ... . .. . . . ... <lo .. .... ....... .. .. do . ......... . .. . .... .1 ...... ..... . 1, 236 1,236 ........ . .. . 
Do ....... , R ugb Co ........ . W. G. trubb ..... 1.250; .. .. . ....... 1 1, 236 1, 236

1 
...... .. .. .. 

Do ... .. .. , . .... do ----~---- - -- ..... do .. _. .......... 1,300 ............ - ~ --- - ! 430
1 
.. ... ..... .. 

llorgnn ... .. Ruby Co ....... For t Oil Co . .. ... 1, 207 1,455 40 _,793 1,?.35

1 

.. ... ..... . . 
Putnam .. .. NearOookeviUe . 

1 
Napoleon Oil o .... ..... ..... 

1 

.. .... 1 150 . .. . ....... . ...... .. 
Do .... ... :U. \.Low is • .. . .. South Penn Oil Co. . .. . . . . . . . .. ao 2, 100-- ...... . ... .. -.. .. . 
no .. ... .'. prin<•CreekNo. Dor tOilCo . .... ....... .. ...... -- ---- .......... . .. . .......... .. 

Uo ....... - :~i:l'' Creek Xo .. . .. . tlo ....... . .... J ..... .. .... .......... ............ .... .. ... . 
2.. I 

Sp2:gCreekNo ...... do . .. . ........ . ...... . ..... .... .. '-- ---- :· ··----- . ......... .. 

M.. V.Lewis• ..... ou~hPennOi i Co ...... . 246 ...... 1, 900...... .. 2 0 Do . ...... 

Do . . . ... . 

Cannon .. .. . ··ear w oo<lbnrr•- ; .. . .. do ........ . .. .. · ...... ............ 1,350 .. ... .... 
1 
...... . ... .. 

PRODUCTIO.- OF THE APPALACHIAN OIL FIELD F~OM 18 !) TO 1 !)6. 

The difficulty in completely separating the New York and Penn yl­
vania production, owiug to ·everal of the pool overlapping from oue 
State to the other, bas made it necessary to give the combined figures 
for these States. 
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Production ojpetrolemnin tl! e Appa laolliau oilfield from 18 9 to 1 96. 

[Barrels ell' 42 gallons.] 

.---------------------
Penn yh-anin I 

and Year . 

9 ...... -- -- ---- -- ----

1 ~93 .. -.-- - -- - -- .. - - .-- -
1 g.l_ ___ ---- ··-- ·· ---- --

~···· · · · · · ···· ·· ·· · 
.. · · -·- · . ... ----- · 

New York. 
1 

21,4. 7, 435 

- ,422,377 

20, 314., 513 I 

19, 019,990 

W at ,- ir­
ginin. 

5-14-, 113 

492,57 

2, 406,218 I 

3, 10, o 6 I 
'415, 412 
577 624 

19, 14.4 390 ' 120, 125 

20, 584, 421 ! 10, 019, 770 I 

Southern 
Ohio. 

31 '277 
1, 116,5-1 

424,323 

1, 193,414 

2, 602, 965 

3,1 , 310 

3,69-1,624 

3,366,031 

Total. 

32,349, 25 

30,067,307 

35, 39, 777 

33, <1.25, 77 

31,362 90 

30 7 1,924. 

30 959 139 

33,970 222 

From tb above tabl it appear that the production fo r the year 
1 96 i the large t of any excepting the year 1 91. The production 
in 1 96 was 3,011,0 3 barrel greater than that in the year 1 95 and 
1, 69,555 barrel les thau that in tbe year 1891. 

PRODUCTION IN THE .A.PPAL.A.CHI.A.N OIL FIELD, BY MONTH::; • . 
In th following table i. gh·en the pr du tion of crude petroleum in 

tll ppala ltiau oil fi 1<.1 from 1 '91 to 1 96, uy month : 

Produ ction of t'rude p etrol tun iu the .t:lp]Jaladtia tt oil .field f rom 1891 to 1896, by '11lOI!Ihs. 

[13nn·cls .l 

:\lunth . 

January .. . 
F bruary __ 

March ____ . 2,61 ,S!J4 

April .. __ . . 

May------ · 
Jon ...... . 

Joly .... .. . 

Augn t --- -
. ptemb r . 

0 toh r .... 

JS'ov• mber .. 

I 92. 1~93 . 

2,637,416 2 4 ,551 

2,659,71 2 673,621 

~,605,49-1 2 753,417 

9 2, -,766 2, 1,507 

From th a.bov taul it appear· that tbe avera<>· monthly produc­
tion in 1 96 011 idering the ditfer uce i11 the Humber of days, i 
remarkably re"'nlar, with tlle e:x:co1 ti n of April and 0 ·tober. The 
average monthly protlu tion wa 2, 30, -2 uarr 1 . The fall of 1 91, 
owing- to the opeoin up of tbe l\fcDonald field in llegheuy County, 
I enu ylvania bow Iaro-e Yariation . 
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.A.VER.A.GE DAILY PROD OTI O OF TIIE .A.PP LA.CHI.A.N OIL FillLD 

FROM 1 91 '1'0 1 P6. 

The average daily produ tion is u ually in th miud of the oil op r, -
tor, producer, refiner, or d al r wh en pro luctiou i m ntion d. Tit 
averag s are obtained by dividing tile pro iuct of ea h month by t he 
number of day in the month, a.nd the averao-e for they ar i optain d 
by dividing the total production by the numb r of day in the y ar-
365 or 366, as the ca may be. 

Average daily product of arnde j) ft roleum in the Aj)palaahian o'il fielll each month f or the 
yeat·s 1891 to 1896, by nwnths and yeat·s. 

[Baf1'ela.] 

:Month . 

January . .......... . 

February ...... . ... . 

March .. . .. . . . . . . . . 
ApriL. .. ... . . ..... . 

May .. .......... . . . 

June . ..... . . .. . .. . . 
July .... .. .. . .. ... . 

August .. .. . ....... . 

eptembe.r ....... . . 

October ..... . ..... . 
November .. .. . ... . . 

December ........ . . 

L Average ...... . . 

In the above table the average are meant to include all th oil pro­
duced, and includes some oil not reported in the runs of the pipe lines. 
In 1 96 the month of April show· a large gain a compared with l\Ja.rch 
and May, and wa the large t of the year. February had the least 
production of any month. The average daily production shows an 
increase of 7,995 barrel per day during 1896. 

PIPE-LINE RUNS IN THE A.PP A.LA.OHIA.N OIL FIELD IN 1896. 

Usually the term ''production" and "pipe-line run ' are regarded 
as ynonymous, but production is somewhat in exce . of run . The 
expression "pipe-line runs" mean the amounts of oil which the veral 
pipe lines receive from the wells. If all oil were ent from the we1l 
by pipe line , these runs would indicate the total production of petw­
leum in a given year less the oil remaining in tank at the wells. In 
other words, ou the ba i that all oil was hipped from tl.le wells by pipe 
Hu es, the total production of a year would be the total runs plus the 

· stocks of oil on band at the wells at tlJe close of the year minus the 
well tock at the beginning of the year. However; as orne oil is not 



PETROLE UM. 773 
I 

sent to the pipe lines the table of production of the Appalachian oil 
field, a given elsewh re, will be greater than the pipe-line run . Tlle 
production of the Appala bian field in 1806 wa 33,970,222 barrel ; 
the pipe-line runs are 33,505 197, making a difference betw n pipe-lin 
runs an l the production of 465,025 barrel . 

In the following table will be found the pipe-line run in tlle Appa­
lachian oil field in 1896 by lines and by month : 

Pipe-lin e ntns i n th e .tlppalaohian oU field i n 1896, by lin es and months. 

[Barr ls.] 

rational Title Water. Transit. Month . 

J an uary ... . . 161, 46-i 
February . . . . 1-1.6, 251 
Mar h ...... . 150, 093 
April . ... ... . 162 225 
May . .. . . ... . 155, 403 

160,422 
111, 307 I 

June .... . .. . . 
J uly .. . .. ... . 
A ugu. t . . . .. . . 175. 9 

174, 475 

outbwest .l Franklin .! 

503, 307 3. 731 I 
4-80, 72 4, 11-

532, 605 
650, 262 
621, 25 
632, 919 
644, 23 
570 1 
324, 529 I 

5N , 7 

477, 615 1 
502, 629 

3 730 

Enreka. 

26,440 
25, 144 
25, 239 
25,185 
24, 224 
23, 55 
23,196 
22, 412 
22 441 
22 04 

21, 347 

--- -- 1~93, 44-9 ,6, 666, 33-l 149 329 741 

Month. 

.January . ... ...... . 
February . . ... . ... . 
March ... .. . ...... . 
April .. . .. .. ... . . . . 

May . ..... . . .. . . . . . 

Jun ...... . ... . . . . . 

July ........ . ..... . 
August ..... . ..... . . 

• ep mber . ...... . . 
ctob r ........... . 

' O\T m ber .......... , 
December ......... . 

:Em ry. M llon. a 

2 '117 .. .. ..... . 

23,929 11 ' 631 
129, 727 
13,. 759 
122 660 
133, 127 
122,921 
109, 230 
99,605 

102, 769 

:::::: ::J :~: ~15 
, ___ _ 

.. ~- -11, 392, 170 Total .. ...... I 

Totnl. 

2, 679,927 
2, <177, 404 

296 565 2,679,994 
294-, 603 2, 884,242 
279,317 2, 43, 91 
283, 385 2, 8 6, 022 
267,797 2, 91·!, 1QO 
270, 2 0 2, 74,766 
252,351 2, 775,963 
267,3::17 2, 62,790 
253,909 2, 705, 9 8 
218, 231 2,920, 110 

3, 338, 176 I 33, so5, 197 

- --- ---- ------' 
aJ&nu&ry 1, 1896. tho Mellon Pipe Li.uo ompany was absorbed by t-he Eur ka Pipe Line Compnuy. 
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HIPMENT OF OIL FRQ:\I THE APP LA HIAN IL FIELD. 

In the following table are given th total u liveri of petrol nm by 
the pipe lines of tbe ppalachian oi l nell from 1 !) to 1 9G, by year 
and month . The e figure· mn t not b r gnrd u a , llowing the actual 
consumption of the p tt'oleum produ · d in thi field . To them llHL , 
be added, in or<ler to .a c rtain what b COII)e of th oil produ <1 in 
tbi region, all of the ediment, dump oil, r oi l ha.t do not pa 
through the pipe lin , a well a tbe oil that i d troyed by fire r 
accident, OL' eli po · d of in other way tha n by r · fining and dire t 11-

sumption. Ther i al o a ertain amount of lo s by vaporation and 
othcrwi e. Thi i pr vided for by I ip lin in r c iving oil from til 
produc rs, a certain number of o·allon p r barrel b ino- all w d for 
uch lo ' .. Forty-tl.lr e o-allon ' are u ually deliver d to the pip lin 

a a barrel, but ertificat ar i uecl for 42 o·all n oly. 
The table giYen b low bows only th l liveri of oil to u t m r ·· 

in the regular way of bu ine . Tbe total onsumption of il durin« 
the year can be a ertaiuetl only hy adding to tb produ tion fay a1· 
th stocks at the beginning of tb J ear and. ubtra ting from tbi tot:1 l 
th stocks at the clo of the year. Tbi will in no ca b th am a 
deliv rie . 

hipments ojpetroleamfrou~ th e .dppalncilian oil ji lcl in 1 96. 
Barrel ~. 

Total stocks n.ttbe clo e ofl895 in the Appalach ian tiel•!... ... .... ...... 5,34-1,7 t 
Total production in 1896 in the Appalachian fielu . . .. .. ....... . ......... 33,970,222 

Total stocks at beginning and production dn r iug 1 6 ............ 39 315, 006 
Les total tocks at the clo e of 1 96...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 745, 7~2 

Apparent total shipment. for 1 U6 ...... ........................ .. 29,5 9, 2 4 
Actual hipment f9r 1 96 deduct d .. ........... ... .... .... ............ 29,340, 1!J5 

Amount in exce s of stocks and deliveries at close of 1 96 ........ . 229,089 

This exce sis made up of "clump oil" (oil that wa delivered by 
wagon ), direct deliverie , wa te, and the amounts which were from time 
to time credi ted by the pipe-line companie ·for increa 'e in • B. . and 
sediment. 
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Total shipments of pet1·ol t"n in the .dppalachia.n oil ji eld j1·o nt 18 9 to 1896, by nw nths. 

[Barrel .] 

2,400,456 

r=;; "'""' ---------------1-----
Jannary . ...... ... .. ... . 

F bruar ,\· . ...... ...... . . 2. 2 2:.9 I 
~I arch . ... - . . . - ... . . . -. 2, 2 6, 9-1 

April . .... .. ... ........ . 2, 244 , 615 

May . ............ .. .. . . 2,2 5, 1-o 

Jnn .. ...... ..... .... .. 2, 2'77, 21-t 2,509,056 

July . . . .. ......... .... . 2, 96.J.. 66 2, 6 7, 061 

2,6-10.4.33 2, 6~5, 3 9 

:., -oo, l27 j 2, 711 . 7 

2, 797 732 2, 7 3, 121 

August ...... .. . ..... .. . 

eptembo,· . . ·--- . ...... I 
otober .. . ... .. ... ... . . 

No" mber .. ...... . .... . 2, <~4l , o-- 2, 717, 439 

Dec mb r . .. .. ....... .. - , 71 ' , 6 2, 7~3, 225 

I 
Ax ra:r ... _ . __ . .. 2,49-.953 2,55i ,023 

Tota I .... .. ... ... I 29, 91n, 433 30. 

~[(Ill ! h . 

January .......... . ... . 

F bruary ... ... ...... .. 

)larch ............ .. .. 1 

April ............ .. .. .. 

Ia~· ... .... ." ........... 1 

Jun .... ........ ..... .. . 
July .... .... . ... .... .. 1 

D otub r ......... .... . 

Av l'll~C .. .... . .. . 

2 I , 05 

2, 19,413 

2, 91 ·~. -100 

2, 927, o36 I 
3, 2-6 397 

2, 170, 172 

2. 430, 705 I 
2, 157, 605 1 
2 073 199 

2, 163, 11 

2 260, 996 

2,49 ,573 

2, 704,645 

2, 02,254 

2 60+. 131\ 

:l, 7 3. 766 

2, 427; 137 

29, 125,6+4 

'rotH I . . . . . . . . . . . . 36, 29ii, 3 l 3l1. 207. 275 ' 32, 032, 626 

2 5 6,075 

2 338,421 

2, 27 ,027 

2, 10 '3 6 
2, 314, <105 

2, 6'16, 0+3 

2, 770,472 

2, 24 50 

2,916,265 

2, 978,921 

2,550, 4-91 

30.605, 9-1 

2 227,514 

2, 41 ,590 

2, 2-19,062 

2, 540,332 

2 404 29 

2, 542 '963 

2,606,494 

From the above table it will b e n that the total hipments of 
p trol um for 1 96 in tb Appalachian fl ld were 2,692,431 barrels I 
than inl 95. Tile table ·ltows the average on urnption to be 2,445,016 
barrels per month, while tb a erag prodn t ion wa 2, 30,8-2 barrels, 
o that :tock mu t ba aceumulated at the ra te of 366,745 barrels per 

month durin g 1 96 after a llowing for lo an d ediment, amounting to 
4,4.00,9 barr 1 during t he year. 

/ 
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TOOKS OF PETROLE M I r THE I P .A.LA.OHIAN OIL FTELD. 

In the following table will b found a stat ment of t l1 tock of 
petroleum in the tank of the pipe-lin ompani in t h .A ppalacbian 
oil fl ld at the clo, e of each moutll from 1 9 to 1 96: 

Total stocks of pet·rolewn ilb t lt e .d]Jpala hi.an oil fielcl at the close of each month j1·om 1 89 
to 1 96. 

[Barrels of ~2 ga llons.) 

Month. 1 9. 1 0. 1 91. 1 92. 

--------
January .......... .... .. 

FebrnarJ . .. ..... .. ... . . 

f arch . . . . ............. . 

April ...... ... . ... ..... . 

May .......... . .. . ... . . 

Ju.n ... ... ............ . 

July .. . ............... . 

Au «u t ................ . 
1

14, 2-! , 456 

"eptemb ·r .. . . .. .. .. .. . 13, 5 1, 45 
0 tober .............. -- ~ 121 23 467 

11,3-6,634 
1 

11, 06 , 17D 

11, 2 2, 4-3 11,3-10, 147 

11, 472, - .j, 11, 419, 7 

11, 503, 776 11, 793, GW 

11, 445, 975 12, 1 34 7 

11,31 ,43 12,455,630 

11, 170, 539 1
1 

12, 640, 790 
11, 057, 2 12, 791 156 

10, 9-12, 93-l 13, 039. 230 

Sovember ....... ....... 
1

12, 353, 63 

December .. ............ 

1

_1_1,_8_7_3,_«_· 2_
1 

__ 1_0,_6_9_1,_7_29_
1 
____ _ 

Av rage .......... 15,0 9, 41S9 11, 162,547 ,-
:\lonth. 

January . .. ....... . .. .. 17,305,206 

February .............. 17, W2, 245 11, 4, 776 

~Iarch .. .. .. .. .. .. .. . .. 16, 34, 533 11, 295, 959 

April ....... ... .. .. .... , 16, 6U, 773 , 10, 751,9 3 I 
May .. ................. 16,2 -, -5 10,639, 45<1 I 

June.... .. .. .. .. .. .. . .. 151 845, 548 10, 3 1 209 
July .. .. .. . .. .. .. .. .. .. l5, 1 2, 551 I 9, 69,915 

Augu t . .. .. .. .. .. .. .. .. 14, 730 600 9, 210, 959 

14,261,432 

13,559,543 
roy ember.... .. .. .. .. .. 12, 90-!, 344 

December .. .. .. .. .. .. .. 12, 316, 611 

8, 730,456 

8,038,376 

7, 283,9 

6,499,880 

4,908,593 

5, 013,941 
4,9 ,092 

5,344, 784 

Average ... .. . . ... 15, 242, 520 9, 653,515 4-,879, 775 

16,973,225 

17 4 L6, 399 

17,5 7. 512 

1 ,02 ,753 

1 '464, 37 
19,056,9 2 

19, 446, 4-41 

19, 563,635 
19, 39.!, 242 

5, 741, 797 

6 005,732 

6, 697,481 
7, 153,922 

7, 791,359 

The stocks in the above table do not include all of the stocks of the 
oil held iu the Appalachian region, but only those held by the pipe 
lines, stock at the wells, a a ru le, not being included unless the tank 
at the wells are in the custody of the pipe-line companies aud the oil 
has been measured as it r un · into them. 
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A notable feature in this tabl i the teady gaiu in tock through· 
out 1 96. 

The averag tock held at the clo e of ach month in 1 95 were 
4, 79,775 barrel , while the average stock · for 1 96 were 7,/50 225 
barrels. 

PRICES OF RUDE PETROLE M IN 'l'HE .A.PP.A.LA IIllN OIL FIELD. 

The price of crude petrol um iu the Appalachian oil field given in 
the following table bow the monthly and yearly average prices of pipe­
line certificate or of crude petroleum at the primary market from 1 60 
to 1896. In th earlier year co>ered by the table there "ere no pipe 
lin , and the price given for oil i the price per barrel either at the 
well or at ome delivery point in the oil region, usually the price at 
the well . In the later years; the price given i that of pipe-line certifi­
cate which until recently, have been is ned by the pipe-line com­
panie , u ua1ly for 1 000 barrels each, to the owners of the oil in their 
tank , the e certificate b ing to bearer and tran ferable. '.rhe price 
quoted for the e ertifi.cate i the price at the wells or at the tanks of 
the pipe lin s near the well iuto which the oil i received from the 
wells. A a rule, the bolder of the certificate de irina to receive the 
011 r pr ented by th rtificate could s ure it from any of the tank 
of h company wll rev r ·i uated-tbat i on a certificate (except in 
unu ual ca ailing for a given amount f oil of a certain arade) 
t h re wa no tatement a to wh re the oil cov red by the certificate 
wa to be deliv r d. l n u h a however, th pipe-line company i 
ntitl d make a harae for torag and pipage the torage charged 

1 r month a w 11 a the pipag being r gulat d omewhat by the 
lling pri e of th oil. ln the !ling price of tb oil therefor no 

barg for tora.ge in the tank nor for tran portation are included. 
Pra ti ally, tb refore, the pei e giv n are the prices for the oil at or 
11 ar tb w l1 . 

'Ib a cover only th ordinar grade of oil. They do 
11ot in lude tb 1 ri e of pecial oil , uch a that from the Franklin 
di trict in Penn lvania, or tb lubricating oils from Petroleum or 

ol a no in West irginia, north oil ·from the 1\fecca-Belden di trict 
iu O~i , but only that grade of oil \vhich is known a Pennsylvania oil 
and i u d l1i fl for th production of illuminant . It i al o true 
that at rtain time. oil from different di trict in the AI palachiau 
field bav b n worth an advanc on certificate oil, and frequently old 
oil or tank oil-that i , oil tb<t ha stood for some time in tank -is 
worth le than fr h oil, or oil that ha b en r ecently produc d. Thi 
is e ·p ially the ca e wbeu there i a large demand for the lighter oils, 
fre h oil produ in 0' a larg r percentage of the lighter product than old 
oil. These average , it bould b und r tood, are not true average -
that i , averaO'es which con ider the price aud the quantity sold at that 
price, but they are average of the prices obtained for certificate or 
for oil at the primary mark ts from day to day. Itisprobabl that the 
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true average pri e li o·btly under the average. obtain d by 
averaging the price . Th fio·ure giv u in th £ llo ing table are, 
under the circum tance , the only one ' hat can b - a cet·tain d, and do 
not vary much from the true average: 

Monthly and yea1·ly avemge price8 of pi:JJe-lino cerlijica le8 of crud pel1·ole111n at wells from 
1860 to 1896. 

1 92 . .. -

1893----
1 94 __ __ 

.Jan. 

19.25 
1. 00 

.10 

2.25 
4. 00 

·. 25 

4.50 
]. 7t 
1. 9-

5. 75 

4. 52t 

3. 2! 
4.02! 

2.60 
1. 20 

1. 03 
1. 0 

3.53t 
Ll3 

1.03 
1.10t 

. 70 

. 91t 
6~ 

1. 059; 
. 74t 

. 62f 

. 53~ 

.79! 

. 99 
1. 4.2i 

I $ 1 .oo 
1. 

:H2. 62! $11. QO 
1. 00 . 62t 

. 15 

-.50 
·1. 37! 
7.50 
4.40 
1. ) 

. 2~! . 50 
2. 62! 2. ,'7t 
-. -o 6.56 

6. 00 6. 00 

3. 75 3. 

2.00 2.55 
6. 95 6. 00 

•1. 15 

4.23 
3. 72! 

2. 20 2. 12t 

1.40 1 1. 60 
1. 52! 1. 75 

2. 60 2. 01 

1. 01 

1.04J 

. 72! 

. 79! 

.64i 

. 9li 

9t 
1. 05Jr 

. 78f 

. 60t 

.57t 

. SOt 

1. 04f 

1. 36~ 

2. 67! 

. 74i 

.57Jr 

. 65i 

.82 

1. 09t 

1. 28t 

2.07! 

2. 2t 

5. 70 
4.22! 
4.01 

3. -2! 

2.30 
1. 90 

1. 36~ 

2. 02! 

1. 79 

1. 22! 

' 10. 00 

.50 
5 

2. 7t 
6. 7t 
7.37! 
4. 50 
:...35 
:. 75 

r.a;:; 
4. 40 

4.60 

3. 0 
2. -17 

1.62! 
1. 40 

1. t 
2.24 
1. 3i\t 

. 76 

0 

It 
.ilt 

J. OOJr 

5~ 

. 79 

.70 

, ___ J ... , I 
ll' .6~-k 

.'"0 

9. -o 

·l. 50 

•UJ.> 
·1. 17 ~ i 
3. 5t 

3. 5 I 
2. 22! 
1.32! 

. 6 

.54! 

. 60t 

. 89f 

1. 53 ~ 

1. 14§; 

1. 25 
3.2-

12. 12k 

'"· 12, 
3. 00 

2.62k 
5. 12t 

5.37 ~ 

3. 77! 
4. 79 

3. 0 
2. 00 

1. 02t 

1. 09 

1.2 1! 
2. 07t 

. 9 t 

. 6 t 
1. 06t 

. 76! 

.57! 
1.05t 

. 63! 

. 92t 

. 6 

. 59t 

0~ 

.95t 

9ir 

. 66! 

.52! 

.57t 

3ir 

1. 46~ 

1.0 t L:; 
----~--------~----~---~--~----~ 
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Monthly a11il yea1·ly avera.ge price of ]J'i.pe- li11e certificates of crude )Jetroleltln at wells fron~ 
1860 to 1896-Continued. 

[P er barrel. ] 

Year. ~\.n g. I __ P_t. 

1 60. _.. . ... $7. 50 1 $6. 62~ 
1861. .... ... . 25 . 20 

1.25 
I 

3. 37~ i 
10. 12? I 
<!. 62! 
3.7-

3. 15 
<!. 5i t 
5.57~ 

3.15 

4. 66 
3.5 t 
1. 42t 
. 95 

1. 13 

2. 71 ~ 
2. -1 

1. 01 

. 6H 
1 

1.0 

1l 
1. OOt I 

.62i I 

.60! I 

.90.g 

.99t 
9t 

.6·t 

. 55 

. -* 
1 

1. 2Gt 
1. 05 

1. 25 
3. 50 

~~ 

6. 75 
4.50 

3.40 

4. 00 
5. -o 
3. 25 

4. 65 

3. - 5 
1.15 

. 95 

. 97!- I 

. 72! 
1.12! 

. 7 I 
1. 00!-

.54Jt 

.64 i 
3 

1. -2t 
1. 12 

Oct. 

$5. 50 
.10 

1. 75 
3.75 
7. 75 

8. 12t 
3. 39 
3. :-5 

4. J2t 

5. 50 I 
3.27 ~ 

4. 2t 
3.1" 
1. 20 

5 
1. 32t 

3. 37t I 

. 96t 

. 91t 

3! 
1.11* 
.ns-

1. 0:>t 

.65* 

.70t 

. 90~ 

1. 24t 
1.15 

$3.75 
. 10 

2.00 
3. 5 

10.00 
7.25 
3.10 
2. 50 
3.75 
5. 0 

3. 22-t 
4. 25 I 
3. 3t 
1. 25 

. 55 
1.44 

3. ll 
1.91 

. 9~ 

1. 05i 1 
. 91! 

5t 
1.14 

1.1·lt 
. 72t 

1. 04Jt 
. 7Jt 

1. 16 

$2. T I 

.10 
2.25 
3. 95 

11.00 

6. 50 

2. 12t 
1. 7t 
4. 35 
5. 12-t 
3.40 
4.00 

3.32~ 

1:~~t I 
1.5 

3. 73 I 
]. 0 

1.16 

1.1 ! 
. 91~ 

. 96 

.70! 
0! 
9t 

1. 04! 
. G7t 
' -9i 

3. 15 

. 06 
6.59 
3. 74 
2.41 
3.62t 

5. 63. 
3. 6 
4. 3·~ 

3. 6-i 

1. 3 

1. 17 
]. 35 

2.56t 
2.42 

1. 19 

. 9~ t 

5i 
. 7 * 

1. On! 
t 

. 7l t 

. 66 
7 

. 9-l k 

6Y; 

. 67 

. 55i 

.64 

i 
1. 35t 
l.lT 

Tbe a.bove table show a teady decline in 1896 for tbe first eight 
month , a slight increase in eptemb r, October, and .r ovemb r and a 
v ry heavy drop in Decemb r. 

For many year the price of certificate , by w bich wa meant the cer-
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tifi cates issued by the pipe line representing certain amount of oil, was 
tak n a the price of the oil. These certi fi at w re bou o-ht and old 
on tbe floor of the oil excbang . On J anuary 23, 1895, t he following 
noti e was po ted at the variou ffices of what wa known a tile p 
Purchasing Agency, Mr. Jo eph Seep being the purchasing agent for 
the tand ard Oil Company : "From thi date the price quoted a.re not 
tho e of certificate oil but tile price patd by tbe e p Purcha ing 
Agency." In the following table i given the ran o-e of prices pa id pro• 
ducer in the Penn ylvania region in 1 96, prices being given only for 
tho e dates on which changes were made: 

Range of 1n·ices p aid J,or tJetrolet£m in the P ennsylvania oil regions by the 
Agency in 1896. 

eep Pm·cllasing 

[ Dale. P nosy). Tiona. orn ing. Yanin. 

J anuary 1. : . . .......... $1. 50 $1. 60 $1. 35 1. 25 
January 17 ... .. ..... _ . . 1. 47 1. 57 1. 32 1. 22 
.January 1 - --··· · ... .. .. l. r 1. 55 1. 30 1. 20 
J an uary 20 ..... ....... . 1. 45 1. 53 1.2 1.18 1. 33 
J nnua r y :.2 .... . ...... . . 1. 40 1. 50 l. 2- 1. 15 1. 30 
Janu ary 31. ... . .... ... . 1. 43 1. 53 1.2 1. 33 
February 1 · -- --· -- --- · 1.40 1. 50 1. 30 
February 20 ........ _ .. . 1. 35 1. 45 ]. 25 
February 24 ........ _ .. _ 1.33 1. 43 1.1 1. 23 
F ebruary 26 ... . .... .... 

1 
1. 30 1.40 1. 20 

March 4 .......... . . .... 1.2 1. 3 1.1 
March 9 .. ... . .. ......... 1. 30 1. JO 1. 20 
March 10 ..... .. _ .. . .... 1. 33 1.43 1. 23 
March 12 .... .. ......... 1. 35 1. 45 1. 20 1. 10 1. 25 
March 14 . .............. 1.3 1. 48 1. 23 ). 13 1. 28 
March 17 .... . .......... 1. 40 1.50 1. 25 1. 15 1. 30 
larch 23 .... .. ......... 1.37 l. 47 1. 22 1.12 1. 27 

March 25 .. ..... .. .... .. 1. 35 1. 45 1. 20 1.10 1.25 
March 26 ............... 1. 32 1. 42 1.17 1. 07 1. 22 
l\Iarch 27 . ...... .. ...... 1. 29 1. 39 1.14 1. 04 1. 19 
April 2 ................. 1. 25 1. 3- 1.12 1. 02 1.17 
April 7 ................. 

I 
1. 22 1. 32 1. 07 .97 1. 12 

April 9 ..... ....... . .... 1. 20 1. 30 1.05 . 95 1.10 
April 24 .......... . ..... 1. 25 1. 35 1.10 1.00 1.15 
April 30 ............ ... . 1.25 1. 35 1.15 1.00 1.15 
May 11 .... .. ... .... .. .. 1.22 1. 32 1.12 . 97 1.12 
May 14 .. ... .... .. .... .. 1.20 1. 30 1.10 . 95 1. 10 
May 18 ..... ...... .. .... 1.17 1.27 1. 07 . 92 1. 07 
May 19 ......... · ........ 1.15 1. 25 1.05 . 90 1. 05 
May 22 ................. 1.13 1. 23 1. 03 1. 03 
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Range of p 1"i ceB1Ja.id jo1· p etroletun i. 1~ the Pennsylran-ia oil1·egions by the eep Pnn hasing 
' ..dgency in 1896- Continued. 

Dnte. Penn yJ. 
vnnia. 

}fay _5 . . . . . .. . . . . . . . . . . 1. 10 

}lay 26.... .. . .. . .... . .. 1. 09 

June 5.. . ..... . .. .. . . . . 1.10 

J une 10 . ... . ... .. . . : .. . 1.14 

June 12 . . .. . . .. .. .. ... . 1. 16 

Jn.no 15 ...... ......... . 1.18 

Juno 16.... .... ... . .... I. 20 

Juno 23.. .... ..... . .. .. 1.1 

.J une 2-t . . . . .. .. . .. . . . . . 1. 16 

Jun 25 .... .. ..... .. ... 1.15 

July 13...... . ...... .... 1. 13 

Ju ly 14... .. .. . . .. .. .... 1.10 

July 15 .. .... .. ......... 1. 07 

Jul y 16....... .......... 1.03 

J ul 23 .. . .... ... ... ... . 1.06 
July 27. .... .... ... . .. .. 1.0 

July 31. .... .. .. .. . . . .. . 1. 06 

Augu tl~ . . . . . . . .. .. . .. 1. 0-i 

Angu ·t 27 .. . . . . .. .. .. . . 1. 06 

August 31 .... . . ....... . 

1.1 

1. 16 

1.14 

ctob r 27 ..... .. ... . .. 1.17 

O\·ember 10 ....... .... 1. 20 

1.17 

ovemb I' 19 . . .... ..... 1. Iii 

ov tuber 23 ........ .. . 1.13 
1. 10 

x overu ber 27 . ... . ... .. . 1. 0 

Novemb r 30 .. ...... .. . 1. o-
Doc muer 7 . .... . .... .. 1. 03 

D cem ber !1 . .. .... ... .. 1.01 

December 14 .. ......... . 99 

Dec m bor 16 ...... .... : . 97 

D cember 16 ...... ..... . 9-

Decemb 1' 23 .... . .. .... . 93 

Decemb r2 ····· · · · - - · . 90 

Tiona . Corning. New Castle. l nrnesYi.llc. 

1. 20 1. 00 . 85 1. 00 

1.19 . 99 . 84 . 99 

1. 20 1. 00 5 1. 00 

1. 24 1. O.t .89 1. 04 

1.26 1. 06 . 91 1. OG 

. 93 1. 08 

. 95 1.10 

. 93 1. 0 

1. 26 1. 06 . 91 1. 06 

1.25 1. 05 . 90 1.05 

1. 23 1. 03 . 8 1. 03 

1. 20 1. 00 1. 00 

1.17 .97 .82 . 97 

1. 13 . 93 .7 . 93 

1. 16 .96 .81 . 96 

. 9 . 83 

. 96 1 

. 94 .79 

1.1 

. 93 

1. 26 ,1. 06 . 91 

1. 24 l. W 9 1. 0-t 

1. 27 1. 07 . 92 1.07 

1. 30 1.10 . 95 1. 10 

1. 27 1. 07 1. 07 

1. 25 1. 05 1. 05 

1. :.3 1. 03 1. 03 

1. 20 1. 00 1. 00 

1.1 . 9 . 98 

1.15 . 95 . 95 
1.13 . 93 . 93 

1. 11 .91 . 91 

1.09 9 9 

1. 07 7 7 

1. 05 .85 . -5 

1. OS 3 . 83 

1. 00 0 . 65 0 
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WELL RECORDS lN THE APPAL HIAN OIL FIF.LD. 

In the following table will be found tatem nt bowing th well 
records in the Appalachian :fi ld-that i , tlte num lJ r of w lls complet d 
in the Appalachian :field during- each mouth of 1896, l>y month and 
di tricts, and the well ' completed in ncb yen,r from 1 !)1 to 1 96, by 
mouths, a well as the initial daily produ tion of 11 w well by months 
and di trict for 1 96, and by months from 1 91 to 1 06: 

Total n·umber of wells completecl in the Appalachial\ oilfield inl 96. 

~ ><oo"• 
I I :Mid \ en:w .l :Sntl •r oulh-~--~ 
Brad- Aile- lie· go nn d nncl we t ?tin k. · T t 1 
fo rd . gany. flolcl Clnr- A1111 - cliH burg. 0 n · 

j · 1011 . s trong . tnct . 1 

- ---- ----· --
January ......... ....... !s l 29 37 120 !) I 215 4.3 - 0 
FelnuarJ· . ... ... .... .... 23 29 112 79 223 4-1 5_5 

March ............ . ..... 31 I 29 34 100 7 21 4-3 542 
April. .......... ........ 4-t I 31 45 131 93 225 45 61-l 
May ............ ....... . 70 36 55 13 115 244 71 729 

j 

~:~;::::::: :: :::: ::::::1 74 25 6 160 101 316 49 I 793 
72 32 57 155 103 254 66 73 

August ....... ..... ..... 20 43 151 210 51 640 
ept~mber .... ...... .. .. u 27 43 133 215 50 644 

October ................ 91 16 
I 

61 I 15o 174 43 624 
November .............. 74 27 60 1 126 102 233 60 682 
December .. .. .. . .. . .. .. 72 36 6Z 1 100 217 57 682 

Total. ............ 769 331 597\614 1,153 2, 744 619 
1
7, 2-l 

The above table how a large monthly gain in the number of "·ell 
completed in all :field·, excepting in the \enango an d !arion field and 
the Butler and Armstrong field; in thee fi ld th re "·a a ligl•t fall­
iu g off. The total for 1896 exceeds the very large number in 1 95 by 
688 wells. 
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In order that the comparative work done in this field in 1895 and 
1896 may be observed, we give the followin g table: 

Total nu.mber of wells completed in the .dppalaohian oilfield iu 1805 and 1806. 

District. 
I ~.n. ~.,~.,~ 
1 1 95. 1 9a. 

1--------------~--------------- 1--- --
Bradford ... ..... ... ..... .. .............. ..... ____ ····I 
Allegany . . . . . . . . . . . . . . . . . . . . . ..... ......... _ .. .. _ .. . 

57 

25 

769 

331 
Middle field...... . . . .. . . ................. __ ........ . 401 59.1 

Venango and Clarion...................... ... ...... . . 1,783 1,614 

Butler aod Armstrong ........ . . . . . . . . . . . . . . . . . . . . . . . . 1, 2~12 J. 153 

Southwest........................ . .................. 2,364 2. 7H 

I M~k bw .......... . ............ .... ......... _ .. _. _· ._._· ---.t-60---~49! Totnl .. .. .... .... ...... .. .... .. . . ...... .... .... 7, 1~6 ~ 

The follo,-ring table give~ a statement of t lle uumber of wells com­
pleted in the Appalachiau oil field for eacll month during the years 
18!)1 to 1R9G : 

.ll"llmiJCI' of w lis completed in the Appalachian oilfield each montltjrom 1891 to 1 96, by 
months a11d yem·s. 

J Iouth. 

Jannar~· .............. . 
Febrnary ......... .. _ .. 

March .. .. . ... ...... .. 

~11:~:1.:::::::::::::::::: i 
.Tnue ................. .. 

.Jnly ........... . ...... . 

A.ngnst ......... .. .... .. 

, eptPm lH' r ............ . 

OctobPr ............... . 

K ovC'm ber .......... . .. . 

D<'C('Ulb<'r ............ .. 

Total .......... .. 

I 91. 

310 

~; I 
3H 

304 

334 
333 

11'2 

1 0 

14!1 

lH 

li4 

162 

179 

J.!3 

1 na. 

13.'5 
99 

1·13 

H6 
HlG 

22 

219 

163 

1894 . 

189 

176 1 
217 

27 

324 

370 

312 

:~59 

]8~ 1896. ] 

296 :) 0 

212 555 

355 542 

46~ 6H 

65 729 

10 793 

822 739 

1·1- 640 

2 1 H6 179 381 775 6H 

2J 6 160 •. }.).J. 39-1 7'27 624 I 
2G3 17-1 14l 390 63 6 2 

205 l4j 174 343 5G7 682 j 
3, 3 I 1, 968 ~ 3. 763 7, 13617,824 

The aboye tables do not include any well drilled in tbe Franklin 
lubricating-o il district of Penn ylvania, nor the weJls drilled in the 
Volcano nn <l Buming prings districts iu West Virginia tbat. produce 
ln bricatiug oil. 
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In the following table is giv u tile ini tial daily production of n w 
wells in the Appalachian oil field in 1 96 by di tri t a,nd month . 
By initial daily production i. meant tbe production of th w 11 wh n 
it is fir t drilled into the sand and begin proclu in g·. Tb fi gure do 
not include any of the production of the lubri atincv-oil district of 
Pennsylvania or We t Virginia. 

Initial daily p1·oduction of new wells in th e .dpjJ.alachian oilfield in 1 96. 

[HnrrPl• of 42 gn llon .. ] 

Yeunn- Bull r t T 1 
Brad- Jo\11~- Middle go nnd aurl ~-~~~- Mack · n~\~ 
ford. gnuy. fi ld. _lar · rm- dlstt'ict. burg. field. 

!---------·----~~ atron{(. __ I _ ___ _ 
"llonth. 

J anuary .. . .... . .. 

Febr uary .... .. . . 

March ..... . ... .. . 

April. ........... . 

25-! 

203 1 

1-12 

273 

662 

1,010 

1, 124 
Augn t.. . . . . . . . . . . 1, 142 

165 I 244 

160 163 

192 231 
19 ! 301 

141 ' 360 

141 1 422 

174 1 315 
91 419 

414 1, 395 

403 921-

334 1, 066 

334 942 

406 1.142 

1, 111 I 
1, 127 

9 

33 7, 383 

35 7, 29 

7 7 2 

H3

1

11 253 

554 u , 3-o 
426 11, 25 

4.7 10,476 

300 7, 471 

epteruber .. .... . ' 1. 010 I 
October . . . . . . . . . . 1, 242 1 

N ovem b_er ....... -1 1, 077 

December---- .... 1, 323 

110 0 

63 

137 

170 

1, 074 4, 006 

555 53 4, 0 

499 1 413 5, 7 6 

400 1 622 7, 316 

434 '216 
5 4 9, 263 

592 10,294 

49 12, 196 
- - -------1 

AYerage.. . . 7 145 497 471 1, 144 I 6, 174 4 1 9, 700 

For compari on we give below a tatement bowing the initial daily 
production of all the producing wells drilled in the Appalachian oil 
field in 1895 and 1896: 

Initial claily prod1wtion of new wells i ll the Appalachian oil field in 1895 and 1896. 

[Barrels.] 

' 
Dis1ri ·t. 

Bradford ......... . ........ .... _ ... .. ...... __ . __ ..... . 

Allegany.------ ... . - - ---- . ... .. .. ________ ...... --- --· 
)lid die field . ------- -·. -- ---- . --- .. --- .. --- -... -- .. . . ---. 
Venango and larion . ....... . ..... .. ___ _ - - -- -- ---- ... . 
Butler ::md Ar mstrong .. ... ... . . .. . _ .. . . ____ __ __ .. _._ .. 

. outb west ..... .... .. . ... . _ ...... __ .. _ . . . ___ . . __ .. _. __ 

Macksburg .. ........ . .. .... .. .... .. .. ...... ____ ---- - -

TotaL ..... . . . ...... . .. .... . 

1 95. 

3.431 
1,277 
2,691 
6,511 

1 '073 

a , 715 

~ 9, 462 

1 7-12 
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.Llveraye da ily prodtwtio>• of new wells in the Appalachian oil field i11 1 95 a nd 1 .'IG, by 
districts. 

[Barr ·Is.] 

C_ Distri ·t. 

Brad ford . ........... .. ... .. . ........................ . 

All egany .... .... ...... ........ ........ ...... .... .. .. _ 

)fiddle fi ld . ............................. . ..... .... .. 

\enango and lnrion ... . . ... ... ... . .. ...... ..... . . .. . 

Butler a nd Arm trong ................................ j 
outhwe t ..................... .. .' ..... . .... ... . .. . .. ! 

Ma k bnrg ...... . ... .. ..... . ..... .. .. ... .. .......... . 

4.3 

19.3 

3 .4 

15.9 

13. 7 

6. 1 

12.2 

4. 2 

17 

39. 4. 

13. 

Th above table i remarkable from the fact that ther i a very 
larg incr a e in th e daily pro luctiou of new well in the old Bradford 
fi eld-ju t double what i t was in 1 95. The tber that show au 
increa e a re llegaoy, Middl field , and the outhwe t. 

The total daily initial production of new wells ompleted in the ppa­
lacb ian oil fi eld from 1 91 to 1 96 a far a it could be a certained, is 
a follow : 

Total daily i11ilial Jn·odrt li.on of 11eU' n·rlla in tit lppala chiau oil fieldfro11t 1 91 to 1 96, 
l>y ?II OIIlh 8. 

I Bnrn•ls J 

)I o uth. 1 91. 1 92. I 93. 

.Januar~T ... ...... .... 13 6-l 12,249 

9, 992 

5, 910 

6, 9 2 F l>rua ry . . ........ .. 

larch . . . .... . .. .... . 

April ............... . 

!\lay . .. . .. .. ........ . 

.June ....... . ..•.... . . 
July .. _ ... ... . _ ..... . 

ugu t .. .......... .. 

• epterub r .. ........ . 

0 tol> r ............. . 

6, 61 

7, 751 ' 661 7, 650 

1 710 6, 751 I 6, 962 
7 75 I 7, 793 176 

5 2 3 1 9, :- 5 I 10. 15 

6 543 . 10 1)69 I 7, 662 

13, 536 I 7, 61 I ' 733 
1 1 1J 1 6 347 6, (}.10 

46,74 ,833 4,510 

Novemb r .......... .. 33, 660 

De ml>r .......... .. ! J5,53 

6,495 

7,840 

Average . ...... . ' 60.! 7, 365 

' 
67 

5, 914 

6 100 
7, 5 I 
7,430 

5 93 

3,66:.. 

6, 150 

6, 

7, 59 

9. 909 1 

11, 253 

11 350 

11, 25 

10,476 

7,471 

. ~16 
9,263 

10, 29-1 

12, 19 

9,700 

lu t b following tabl will p found a statemen t of the 11umber of dry 
hol e drill ed iu theAppaJacbian oil fi eld in 1 96, by month. a.nd di tricts. 
By' dry hol " i m aut w 11 drill d that produce no petroleum . 

1 GEOL, 1' '1' 5--00 
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Total nmnber of dry hole 1lrilled ill the Appalachia II oil jl elrl in 1 96. 

)fon t h . 

.January .. -~ - -· - -- - · - I 
F e urnary ·- -- -- - -- - - -

-:\ la r ch . __ --- - - - - - .- - -
April .. ______ __ .. __ .. 

?>Ja.y , ____ -- - -- - -- - - -

.June· - ---· - - - - - · - - - - -
Jnl y ____ , __ ____ ___ _ _ 

Augn t .. -- -- - - - -- - - - -
1 ptem b r . . __ ______ . 

Oct obe r .. __ .. ____ _ ... 

~ ovem b l)r . . _ . _ .• ____ . 

December -- -- - - ---- --

To tn l _______ _ __ 

. , Bntle r outh · I 
B rnd · .All · 
for<!. gany. 

- --=-1 M lCI · \ ennn · and I we•t Mn ka- . . I 
d iP ~:oa.nd Arrn - d is- burg. J I uta. 

fi eld . Clanon s t ron g . t .-ict. 

1 

11 
-J. 

6 

7 

,1. 

10 

6 

3 

5 
4 

6 
1 

3 

3 

ll 

19 

11 1 
a , 
71 

5 10 

J__l;_l 
,~. 6 I 10-1 ! 

23 - 3 I 7-., u j 
17 23 75 15 I 

21 '>7 I 73 

25 ; 1 I a1 . I 
24 2-~ 7';' 31 1 

16 

21 32 I D I 11 

2 0 I 9 I 23 

26 27 I 60 I 19 
15 33 I 69 12 

14.5 

H7 

10
1 

34 7-1 2 t 16 

I 

2 I 30 II ;~g I 13 

23 ~~,~~~ ~i -1 
26-1 -~i.:._L - 65 l 200 ] . 90 I I 

eompari on of the number of dry hole>; drill din the ppalacltiau 
oil fi eld in tb y ar 1 ' 95 and 1 96 i of c n i d rable lllter t. It i a. 
follow::;: 

Su mber of il1'!f holes drilled i.n the A ppalachian oilfielcl ; ,. 1 95 and 1896. 

Dis trict. 

Br adford . . __ __ . _. __ . . ___ __ . __ __ . . _____ _ . __ _________ _ _ 

llcg an y . __ __ .. . ____ . . ___ .. ___ . . ___ . __ . ___ ________ __ . 

::lfit1dle fi eld .. __ .. __ . __ _ .. __ ________ ... ___ . ___ __ . . ___ . 

I 95. 

76 
39 

5 

I 96 

7 

46 
]O-J. 

Yc nan "'oand l:Lrion . ____ __ _____ __ _______________ ____ 2 3 261 

Butl er a nd Armstrong · -- -- -- ---- - -- - --· ·- ---- ----- -- - 3-4- 347 I 
'on tb w st . _____ .. ____ .. __ __ .. ____ .. _ ... . ___ ... ___ _ . _. 653 65 

1\Ia.ck sbnr --- - -- . : ____ - ----- --- --- - - - ---- - ---- - - ·- - - J!r ~~ 

L~ota.l - ------- ------- -= ·-~----- · --- -~~ -- ~----_1_~-~-1~ 
It will be lloted that in 1895 and 189G thet'e were 7,136 and 7,824 

well s drilled, respectively. 'rbe number of p ayiug well to one dry 
bole in 1896 wa 4.1, or 22 per cent. 'rhe number of payin g well to 
one dry hole in 1895 wa 4.5, or 24 per cent; that i , operatiou were 
attended. with les lo s from the di ·covery of dry holes in 1895 th an in 
1 96. There were 313 more rlry holes dri-lled in 1 96 than in 1 95. 

In tbe Bradford field in 1896, out of 769 wells 78 were dry, amount­
illg ·to 10 per cent, as compared to 14 per cent in 1895. In the South­
west di trict the percentage of dry holes wa 31.5, a compared to 28 
per cent in1895. 
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In th following table will be found a tatement of ·the numb r of 
dry hole drilled in each month from 1891 to 1 96: 

D1·y holes dri lled j1·om 1891 to 1896. 

~- Montb . ~:~~~~~~--~ 
I .Janu a ry....... ... .... 46 

1 
37 39 36 I 76 H5 

F brnary . . . . . . . . . . . . 61 · 36 24 41 55 147 
~larch - -····· ... . .... 52 I 3 36 54 87 142 
April ... . ........ .... . 

~lay .. .. · ··- ... ··- ... . 
.J un ........... -.- .. . 

July .. .. . - · ·· ....... . 

Augu t . . ... · ····- ... . 

cptemb r ..... ..... . 

Octob •r ..... _ ..... .. . 

Novcm b •r .. ..... .... _ 

D1• emb ·r .. .. .... ... . 

Total ...... -··-

59 <10 2 6 110 
4 4 H 67 

119 1 72 33 4 l 170 
67 43 40 67 I I 1 

66 I 31 40 0 1 1 5 
41 40 

I 

169 1 
~ , 

102 
50 37 91 176 
59 40 I 28 100 139 
43 39 41 I ~ I 121 

------·--~--

664 462 443 875 1,5 

155 

160 
167 

1,901 

ln th found a statemeut f tlJ number of 
lihe lo e of each month 

erage 
for 

Rigs building in thr Appalachian oilfield in 1 96. 

Brad- J\ II ~ l id -
\' nan -l l.lutl r Sou:~- I 

?.Iouth . elk go nnd no d I west Mn ks· 'l'olHI. 
ford . gan_y. fl It!. l l\1'· _\Till · lhS- burg. 

ion. strong. trict. 

-- -----
.Jnnu nr y ............ __ 32 12 20 I 63 I 1 9 3 4-U 

l<'e l>rnary ........ ---- 56 13 2 75 17 N J50 

March ---- ·---- -----· 40 17 73 176 24 -i-19 

April. .... . ... ..... ... 53 15 2 165 30 
Mny ..... .. ........... .f 10 4 79 172 22 

I 

.Jun -- -· ---- -------- 49 7 39 75 157 21 

Jul y . -.-. --.. ----. --- 50 12 25 6i) 65 139 23 

August .............. i>l -1 25 55 I 60 122 26 
R ptemuer _ ···- ····· - 4 15 39 72 64 11 22 

tobcr .... ...... .... ii2 I 27 32 52 66 130 30 

Novemb r ..... - ... . .. 71 26 31 67 .-6 146 22 419 
J) comber ...... -· ··· · 72 20 2 4 43 132 

~ '" j I - ------
"'' rn g ··- · · -· - 52 16 

I 
32 

! 
67 69 152 26 41•1 

In tl1 following tab le will be found a,, tatem n t of the number of 
rig building- in the cntir Appalach ian oil field, together with t h 
monthly averag-e, at the clos of ea h month from 1 91 to 1 96. 
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Bigs bttilding i.n t.lw Appalachian oil field front 1891 to 1 9G. 

[ - - -- -,-
~~~ ).Jonth. -1 -91_. _1~1 J893. 

~70 I ·1·11 January ·-· ··· --------- 233 I 110 1 10 

Febru ary . . ............ . 195 132 1 
107 353 ~ 50 

~far h .. ... .. ........... 21 111 132 3 o I 4·1 

April. .... .............. 186 100 159 457 -15 

May .. .. ................ 20 144 5!19 -139 

June .......... .. ..... .. 234 I 9 , 135 564- 436 

July .. .. .. ............. 1 2 96 116 245 :-76 379 

Anuu t .. ............... 1 I 74 114 292 490 60 
I 

4 6 1 
e1 tem ber .............. 131 9 91 254 

Octob r .. .. ............ 156 10 110 - 69 464-

No vern uer .... .......... 142 130 143 24 I 472 

D c ml) r ...... ........ 112 122 193 2-1 1-76 
--------

Average .. .... ... . 1 2 107 129 1 233 ~66 <Jl4 

The for going table bow n, decrea e of 52 in the mouthly av rage 
in th number of rig built in 1 06 a ornpar d to 1 9-. Wb n the 
price w ut up in 1 "95 a large amount f new work wa orn men d, b ut 
the full benefit in production did n t dev lop until 1 96. 

In the following table will be found tatemen t r garding th num­
ber of well drilling but not completed at the clo e of ea ·h month of 
1896, by di trict -, and also in the eutir Appala bian oil fielrl for ach 
month from 1 91 to 1896. t the clo of tb year ther were 59- wells 
drilling as compared with 716 lrilliug itt December 1 95. 

Wells in ]Jrocess of drilling in th .LIJJpalachian oilfield in 1 96. 

U · Butler 
<1

1 

and 
. Arm-

strong. 

:Month. 

I 
. ~ llll 

Bra<l- Alle- ~~d - go nn 
ford. I gany . fl.l 1

6
, <;:lnr 

e u. lOD . 

--------
January . ........... 45 
February . ..... ... . . 34 
March ....... ....... 45 
April. ...... ........ 61 

May . .. .. . . ·········! 70 
.June ....... . ....... 66 

I 
~ul y ............... , 56 
Augu t . ............ 5 
Septern ber ......... 39 
October ............ 

I 
42 

November . ......... I 41 

I 37 

31 

27 
I 37 

I 
29 

30 
15 

19 

17 

16 

30 

29 105 

29 60 

27 7 

40 T I 

33 95 

32 3 

36 95 

33 72 

37 81 

38 80 

50 79 
December .. .. . . .. .. 53 32 36 62 

I ___ Average ...... ,5127
1
35Jso 

I 
135 

131 

131 

131 

103 

100 

101 

113 

93 
92 

102 

107 
--

112 

South-
we t M ack s- Total. dis- I burg. , 
tri <lt. 

-- _,_ 
317 33 701 

314 22 621 

321 3 667 

369 42 757 

370 27 727 

335 36 6 2 

302 35 64.0 

304 26 625 

256 33 -56 

287 35 -go 
2 5 40 627 

269 36 595 
-------

311 33 649 
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Nurnber of wells i11·ill ing in the L11J]Jalachian oil jielcl j1·orn 1891 to 1896 a11d th e av rage 
· by 111onths. 

]l[ontll . I 91. I 92 . 18Q3. 

------------------·---------- ~ ,. .. I 

.J:t nu ar y ...... - ----· ... . 

r' i.J ru a ry .... - -· .. - . --·-
}lar h ... . _. ___ ___ __ .. .. 

ApriL . ..... --- -·-·-----

)Iay. ·- -- -· . -----· .. ... . 

4.07 

410 1 

401 

3 7 
380 

264 

273 

251 

230 

233 

188 
214 

206 

269 

291 

269 

2 2 

330 

345 1 

41 701 

440 621 

467 o6i 

635 757 

24 727 

Ju o ·- ---·····--··- · --· 407 25 305 941 6 2 

.Ju l ~- - -------- · ··- ···-··· 420 2~1 266 902 640 
Augu t.... . ....... .. . .. 406 244 248 66 625 

ptmber ... .... ... . . .. 397 236 233 1 19 556 

October-----··- ---·____ 386 246 t 219 / 469 794 1 590 
November. ___ . __ .... _.. 351 22 277 I 451 I 760 627 

I Dooom b ... ____ . ____ __ -- ___ 2_ 6_ -~ ____,.,_ ,~! ----'.':'. _ 595 I 
Average .. ... . .... 3 6 242 246 409 1 715 649 

I I 

The follow in tahle bows the well completed, t he initial production, 
tb dry hole , w II drilling, and ri O' building in the Appalachian field 
in 1 06: 

Wen t·eco1·d in th Appalachian oil ji ld in 1896. 

i\[onth . 
\\" ells 
corn­

plcted. 

. Jan unry ...... . ......... ·. ___ ----1 50 

F lruary ·-·-· · · - -· ·----- ·-·- -· 5-5 
March . ·- ----· --- -- .... ........ 542 

April · ·- --- -----·--·-···---·--- ti l4. 
1a,y . _____ .. ____ .. ____ . ___ . ___ . 729 

793 

739 

G-l.O 

p t mh r ·----· ·----· . ·. ... .... 64-4 
October . ____ . .. __ .. . ___ ... ___ .. 6:.11. 

No,·c1ober -- - - ·----· · · --· - ·---- - 6 2 
l e m I.Jer . . ____ ... _ . ________ . . . 682 

Toto! .... --- · ...... .. .... 7, 24 I 

ln itinl pro 
duction 

Barrell . 

7, 3 
7,829 

,842 
1 1 _-3 

11.350 

] 1, 25 

10,476 

7, 471 

216 

9 263 

- ---- ------, 

Dry 
holes. 

145 

147 

1-12 

155 

lT 

190 

1 

151 

1+ 

133 

'Yells / }<i~t~ 
drilling. building. 

701 

621 

67 

757 

727 
6 2 
640 

625 

5fi6 

590 

4.41 

450 

H9 

4.5 

<t39 

<J36 

379 

360 

37 

3 9 
10, 29! 160 ti27 <t 19 

a9, 700 a15 a649 a414 

----------~----

12, 19_6_, __ 1_6_7 ___ 5_9_5 ___ 3_6_5_1 

I 
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PE r 'YL A IA- EW YORK O IL FlELU. 

I'RODL' ' TI O :\ . 

In the statisti 

P1·oduction of cnule pet1·olettm in Pennsylvrwia ltlld New l'o1·k in 1, 96, by di stri ·ts tmd 
months . 

[ Barr Is of 42 gallon .] 

District . I Jnnnary . F ebruary. Mnrcb. pril. "'' l 
Allegany, X. Y.... ... . 56, 259 52, 162 57, 4.42 69, 561 6 ,66 
Bradford, P<t •. ..•.•• ·I 282,004 2"' 1. 636 270,469 2 9,005 283,69-t 
Clarendon nnd Warr n 34,231 2 , 533 1 29,584 3·~ 969 ::13. 167 
Middle distrir·t ....... 70, 009 6~, 934 65, 910 C>9,543 69,771 
Tiona .. ...... .. ...... 28, 670 -"-· - 24, 72 2 ,638 27, 55-t 
Lower di t rict ... . .... 638, 126 584,784 626,963 660,919 6~3 351 
·wasbington OLUlty .. 15 I 011 I 14 537 1 137,760 239, 457 179, ll 
Allegheny County .... ,., 271 I 311,855 352, 108 390, 17 I 39 ,30 
Beaver Cou nty ....... 46, 21 34, 133 55,496 47,559 1 5-,750 
Greene County ....... 9, 9 4 9, 052 7

1
150 I 7. 01 6, 4.20 

------
TotaL .. . . ...... 1, 644, 3 6 1, 513, 4 4 l, 62 I 354 11 37

1 
630 ) 1 7411 •194 

•1, 115 3, 730 4, 634 4, 2 0 

207 I 150 I 300 I 305 J 

,1, 517,806 1, 632, 234 11,842,564 1, 746, 079-

Franklin di trict..... 3, 731 
mitbs Ferry LUstri ct . 250 

Grand total. .... 1, &18, 367 
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P1·odu ctio 11 of rude petroleum i11 P nn s!Jl rania an cl Xew rork in 189G. etc.- Conti1111<'d. 

~ Di8tri _·t _. ---

1 

All gn oy, N . Y .. .... .. . 

13radfor <l , Pa--- ... - .. . . 

('J areodon :11Hi \\'n r ren _- I 

Mi tld lo di t r ict ___ __ ___ . 

T iona- - - -- - . . .. . . · - ----

Low ·r d i t ri t ........ . 

\\" a hi n"to ll 'ouo ty . .. . 

All eghen y Coun t~-------

Bc:wer ounty . .. . . ... . 

~reeue 'onu t y . -- -· ___ _ 

T ota l -- ----- -----
Fraold iu cli stri t ______ _ 

m ith:~ Ferry el i ·tnct __ . 

.raml tota l . ____ . , 

Distr•ct. 

Allegan y, X. Y _ ..... . .. 

llrn tl fonl P:1 .. _____ .. --

l :~r ml on oncl \\' arre o _ 

;\lill<ll di'tri t ....... .. 

Tiona .......... .. .. .. .. 

Low r d i t ri ct ------ ---

'onuty . ...... .. 

, r en onu tr . .. . . ... . 

Total ........ .. .. 

Fmuklin el i tri ·t _ .. ... . 

[Barre ls of 42 gn llous.] 

J une. 

62 1 7 ) 

2 1. 608 

33, ·lfi9 

7 1. :?35 
?-- <>. 71 

627, 749 

1 3,971 

431, 671 

4, 30 

2 0 

1, 7 4. 104 

!l l , 4;;9 1 
27. 276 

37.3 J 

159,299 I 
34!), c 2 

•Jl , 6 3 

7,035 

1, 741, 761 

4, 2~ 6 

·---
July. Augu st. .·eptelllbt•,·. 

66,319 59, i 94 6 1. :l '!i 

316 o-9 I 313, '6:2 318.02X ' 
3:::, o 1 I 33,011 2 ', 3 1i 

7 ~. 212 . Ol!l 

24, 54 l 

620 3J5 

157 -II 

34 . 734 

-11 , 7J!) ..1-1. 22:2 

6. 170 . 531 

-;:- 722. 210 1 1,693,9 10 

4, 7Hl 3, -2 3, 75 1 

150 270 137 

1, 53. 7-7 1, 726,332 1, 699, l 

.1. 
1 
OVCIU bP1". Dl'C ml..u .. r. Totnl. 

57 460 6 1. 7.) 736.606 

310,006 3 1 .cl 3. 60-l. 771 

29,!15;) 32, 71 3 3 5. '1 -l 

JO I. !l9!l I n : 29 1 936 390 

•)•) ' 3 1 23.5 1/ I 309,252 

112. 706 617 0 !) 7, 53!l, 07 

136.207 141 ,435 1, 9F, 169 

3 14 , 013 3J3.3Jl 4,3 0, 007 

42. 5:2 l -16,492 5?\0. 296 

7. ·l 1 , 433 I 9-l. 7!16 

] , 63 . 280 740. 39:> 20,532,3 

4, 301 I 3, 662 I ..1 9, 3~9 
'mi tbs Ferry di tri ·t. -- ~ 250 265 200 a 2. 70-l 

(lr:tu l total .. .. .. 11 746, 257 1~4~J-;, 74A , 257 j 20,5 , Ll 

It Th iR proclu tion only r p r senls dump oil , th o pip -lin runs of tid• di ot r i t b •ing in Iulie• I in 
r uns of ll a ver ount y. 

The produ t iou in t he All gany ( ~w York) distri ct cloe no in clude 
al l the production of t lmt ta te. About 13 per cent of t l1 protlu ctiou 
Ct'edi ted to th Bradford di. trict iu I enn ·yln mia come::; front Catta-
raugu ew York. Ou thi ' bas i th total pr·oduction of crud e 
p · trolenm in t h tat of :Ne"· ork wonlrl be 1 ,:wr:,~:!O bnrrcl8. J'be 
remainder of the 20,5 4 L l barreiR, a mounting to 1!),37!),~0 1 !Jan I ' , 
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shoullue credited to Penn y l\~auia, whi h in ·ludes the Smith D'erry 
dump oil and the F ranklin di trict lubl'icatiu o· oil. 

Thi ta.ble shows a very remarbLble increru e over 1895 in all the 
di:stricts excepting the Middle, Tiona, aod Gre ne ounty di tl'i t . The 
increa e in the Allegheny di trict wa 13- p r ent; tlfat in th Lower 
distr i twa 9} per cent, the e t 1vo di tri cts producing m re thall one­
half the oil in Penn ylvan ia. 

There wa a light decrea, e in th l\1icldl and 1.'iona di t rict , while 
the Greene County district decreased 10 p r cent. The tota.l in r a. e 
in ~ew York and Penn ylvania in 1896 wa 7-2- per nt over 1 05, as 
before stated. 

In the following tables i given the total 1 roduction of crude petro~ 
leum in the Pennsy lva.nin. and ew York oil field · for tue tw nt - ix 
year from 1 71 to 1 !)6, inclu ive, by month , bowing the produ tion 
for 1 96 to b the greatest since t b y ar 1 02. 

Total]Jro£tuct of crude pet1·olewn in the Pennsylvania (Wd .I. ew Yo1·k oil fields from 1871 
to 1896, by month s a11d years. 

r 
I Year. .Jnuunry. 

1875 ...... -. 
1 76 .... .. .. 
1877- .. - .. -. 

1894 .. .... .. 
1895 .... .. .. 
1 96 ...... .. 

41 ,407 
5 3,575 

632, 617 1 
1 167, 243 

52, 159 
71'1 -25 

42, 90 1 

1, 203,296 
1,369, 921 
1, 90-l, 113 
2,244, 090 
2,353,551 
1, 94 '319 
1, 25, 3 
1, 652,176 
1, 748,958 
1,990,851 
1, 155,937 
1,542, 06 

1, 723, fll 
1,579,420 
1,570, 742 
1,648,367 

[Bnrruls of 42 gallon .. ] 

F bruu ry. :llarch. 

1, 756, 1 
1,8 0,650 
1, 4.37, 884 
1,604, 48 
1, 27, !l24 
1,290, 718 
1, 332, 482 
2, 055,424 
2,2 7,320 
2, 703,663 
1,671,620 
1, 432,251 
1, 318,322 
1, 517,806 

1, 499,315 
2,015,992 
2,274, 532 
2, 4 2, 170 
1,830,674 
2, 052,262 
1,638,133 
1, 92 ,448 
2,007,1!)6 

1,33 ' 77 
1, 628,661 
2, 313,189 
2, 360,011 
2,657,432 
1,900, 3ti3 
1,662,595 
1, 5 5, 7 

1,632, 234 

462,090 

641,520 1 

T 740 
6r:06o I 
701 490 
972, 10 

1, 195, 90 
1 530,450 
2, 015,700 
2,205,7 0 
2, 4.02, 790 
1, 16, 530 
2, 065, 60 
1, 780, 290 
1, 938,360 
1, 960, 60 
1, 3-19,403 
1,635,933 
2,328, 70 
2,337,498 
2,574, 14 

1, 6 2, 271 

1,537,500 
1, 656, t136 
1, 842,564 

4 ' 797 
537 106 
776, 36-~ 

95. 74.5 
696,50 
735,3~ 1 

1 127, -94 

1, - 64, 62 
1,64.4,922 
2,22 ,931 
2,393, 293 
2, 4 6, 572 
1 , ~62,052 

2,381, 54 

1, 771, 371 
21 17 1373 
1, 993,517 
1,473,362 
1, 21, 776 
2,37 ,382 
2,2 ,656 
2,485, 040 
1, 763,655 
1, 62 '149 
1,630, 29 
1,746, 079 
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Total prod1wt of omde petrolemn in th e Pennsylvania and .Y w I"o1·k oil field. f1'011t 1871 
to 1 96, by months ancl years- on t inue<l. 

l Barrels of 4.2 gallons.] 

June. 

410.340 I 
491,130 
793,470 
621, 750 
696,210 
723, 6oo 1 

1, 130, 790 
1,211,2-o 
1,675, 650 
2,158,440 
2,377, 60 
2, 25,940 
1,977,900 
1, 62, 190 
1,767.210 

2, 316, 
2 439.346 
1, 7 0 36 
1,663 9&! 
1 575,940 
t, 7 ., 104 

July. 

456,475 
517, 762 
867, 473 

1,0 3,447 

7 '361 
763,623 

3,25 , 162 

2, 020 394 1 
2,059,950 
1,775 04 

2,41 , 961 1 
1, 99, 525 
1 3 4, 

2,360 

1, 624,767 I 
1,6--, 95 

1 -3,757 I 

_\ugust. 

tl62, .5 2 
549,909 
936,138 
931 519 

71 ' 766 
7 2, 223 

1,273, 759 
1,341,92 
1,892,30~ 

2 341, 027 
2, 331,727 
3 104,495 
1, 79,437 
2, 099, 165 
1,705, 961 
2,413, -06 
1 J i7 

2,32 , 596 
1, 691 652 
1 612 212 
1, 681,579 
1, 726, 332 

.·e pt~ 

461 940 
500,430 
954, 270 

0,630 

7 0,600 
1, 214 910 
1 315,710 
1 56,700 
2,346,300 
2,193, 420 
2,620,3 0 
1 913 370 
1,94 ,260 
1, 712, 790 
24l ,5,JO 

1, 512, 116 
1,590,696 
1, 699, 1 
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Total ]Jrod1wt of orude pcl!·olemn i n th e Pennsylwnia aud 7ew Y01·k oil fie lds f i'Ont 1, 71 
to 18961 by 1nonth s and y~m·s- outinuell. 

[llnrrcls of 42 gal lous.] 

Year. October. ~ November. 

:------------------
1 71. ...... .. . .. . ·I 
1 72 ...... .... ... . 

1 73 ... . . . .. .... . . 

) 76 . .. .. ... . .... . 

1 77 ........ .. ... . 

1878 .. .......... . . 

0 ... ..... ..... . , 

~ ...... .. .. .... , 
1 ~ ....... ...... . 

1 3 .... . ..... .. .. , 

1 

1 

1 

~ . ......... .... ' 

·l 'i, 243 

44.21432 

9J211l93 

9191739 

731, 073 

0. , 162 

1 ,'269. 326 I 

113691 797 I 

11 36 37 
21. )36 

1313231171 

21-10 ' 111 

] , 3 29 1 

I, 3Q.!. 51 i 
1, 959 169 I 

21750, 69 

3, 575, 911 I 
2, 072 022 ' 
1, 616,391 I 
1 640, 9 2 

1, 621, 216 I 
1, 746,257 

464,6 10 

63 610 

!!91, -170 

61, 60 

2. 27-~. -120 

:2,266. 8::!0 
21 192. 9-lO 

1, 95 , s.1o 
1, 11 , 700 
1. 761, 0 

2,222, 790 

1 125, .j5() 

1 JJ2. ·~oo I 
1, 913, 71 

2, 575,941 I 
3, 3·1, 262 

1, 950, 553 

1, 533, 5_5 

115271752 

1 59-~. 773 

1164,2,846 

r Totnl.l 
5,2- 23 1 

D cemb r . 

-~77 1 95 

6 15,()75 

1 0 -J. SO , 

5. H2 
7:20. 71 I 
1 7, ogo I 

1, 236
1 

0.) I 

1, 31 I 67 I 
1, 769 356 

2, 05~. 24.7 

2,626,035 

3,57 ' .J 60 

13. 133,475 

] 5, 163, -162 

19.6 3. li6 

26.027.631 

2713761509 

30. 3 1 - 0 
231 12 I 3~9 

23 772, 2!) 

20, 7761 041 

19, 019, 990 

19, w. 390 

11 7<14, 257 20, 5 l, ·l-1 

a Not iucln<liu~: 87i.310 barrels dump oil nnd oilsbipp d by private line . 
b Pipe-Un c runs. 
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In the following tabl i given a tatement of the average dai ly pro­
duction of crude petroleum m the Penn ylvania and New York oil 
fi eld for each month from 1 71 to 1896. We tle ire to repeat that thi 
table is not the arne a the daily avera.ge receipts published by the 
pipe lines, but the daily average production, the total production 
in ~luding orne oil that is not reported in th e da.ily return. of t he pipe 
line-. Tbe average are obtained by divicliug the product of each 
mon th in tlte table given elsewber , by tb number of day in each 
month, and the production of the year by 365 or 366, a the case may be. 

A verage daily p1·oduct of cntde petroleum iu the Pen n ylt•ania anrl Yew :Jork oilfield each 
month jo1· tit yea1·s 1871-1896, by monlltB and yea1'8. 

l"ear. 

[ BarrelR.] 

January. February. :March .l--:pril. :May. • 

13, 497 

1 ' 25 
20,407 
37,653 

50,949 
50,669 
53, 173 

13, 306 

27,979 
39 102 
43,515 
&1, 552 

'326 
76, 11 
62, 7:21 
64, 50 
51, 353 
57,316 

1,690 
93,230 
59,701 
51,152 
47,083 
52,338 

12,9H 

1'4, 90 
21,461 

65,032 
73,372 

0, 070 

-9,054 
66,202 
52, -!3 

62,20 
64, 716 

4.-3, 190 
52 -37 

7'1, 619 
76, 129 
85,724 
61, 302 

53,632 
51,093 
52,653 

----1----1 

12, 66 
15,403 
21,384. 

32,427 
39 63 
51,015 
67, 190 
73 526 

64,612 
Gil, 372 
4.-1 9 0 

54 531 
77,629 
77,917 
85, 27 
56,076 
51,250 
55,215 
61 419 

13, 187 
17 326 

23,7:21 
36 374 
-!0, 02 

53,062 
71,901 
77 203 
0 212 

63, _g:.. 

76,834 

6-!, 307 

47 52 
5 767 
76, 722 
73, 2 ' 

0,163 
56,505 
52,521 
52,607 

56, s25 I 

June. 

13, 67 
16, 371 
26,449 
30.725 
23 207 
2-1., 120 
37,693 
40, 575 
55, c55 
71, 94 
79,262 
9-t 19 
65 930 

4 357 
60.3 2 

79, 000 
77, 233 

1, 312 

9,361 

-5,465 
52,531 
59, •170 



796 MINERAL R ESOUR E . 

Avem rJe rlaily ]Jroduot of orudB]JBI1·oleum i n the P ennsylva11ia an (l ~\'ew 1'ork oil fie lds each 
month f or the yem·s1871-1896, by month s andy a1·s- 'ou t inued. 

(Barrels.] 

Year. ,. July. ugust. , 

14,725 

1 72 .. ... ... .. 16, 702 

173 ...... .... 1 27, 9 3 

1 74 ........ .. 33, 337 

1 75 ...... .. .. 1 25, 431 23, 1 6 

1 76.... .. .. .. 24, 633 
1
1 25, 233 

1 77 ........ .. I 38,335 41, 0 9 

41, 415 I 43, 2 
56,057 Gt, 042 

72, 530 75, 517 

1881. .. -- ... - . 76, 53 75, 217 73, 114 

18 2 ... . ...... 105,102 100,145 7,346 

18 3 ..... ---.. 65, 174 60, 627 63, 779 

66, 450 1 67, 715 64, 942 

59, 23 

76, 956 1 75, 14 I 72, 21<1 
7•1. 941 I 75, 561 0, 000 

74 11 I 73, 09 

57 093 60 455 
65, 129 

56,921 

70, 679 

55, 4 7 

1 94 .. .. .. - ... fi2, 412 52, 007 

1395 .... . -.... 1 52, 450 54, 244 

1896 .. .. .. .. .. 59, 799 55, 56, 661 

77, 1 

61, 22 

<13, 694 

63, 199 

52, 299 

56. 331 

50,925 

53, 159 

54, 762 

5 ' 6 

77, 657 

55,656 

51,557 52, ~10 
54, 5 1 52, 450 

56, 266 56, 241 

'---'-'-
N'OTE.-Y arly nverago is tho total product divided lly the num ber of days in t he year, not an 

average of monthly a-verages. 
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. HIPMI~NTS OF l' ETHOLEU,\l FHQ)l I EXN YLVAXI A AXJ) XEW YOHI{, 

The following tabl give a tatement of th number of barrel of 
crude petroleum, or, in the arly hi tory of the oil fi ld, refined petro­
leum reduced to H equivalent shipped out of the .r ew York and · 
Penn. ylva11ia oi l r gion , either by pipe line , riv r· or railway, from 
1871 to 1 8 , ioclu i ve. In some year , e pecially in the earl ier ones 
covered by tbi tab\e, a con iderable portion of tb oil wa shipped a 
r fined . \iVh n the tables were prepared for these year , the oil ship­
ped was redu c d to it equivaleut in crude, a barrel of crude b ing 
regarded as yielding three-fourth of a barrel of refin d, or a barrel 
of refined was regard d a being produced from 11 barrel of crude. 
Since 1 it has been found very difficult to eparate all of the oil 
shipped fr m e t irginia and ea tern Ohio from the hipment from 
New York and Penn ylvania. The shipments ioce 1 by mouth iu 
t he Appalachian oil field are given under that bead in a pr ceding 
t able. 

Shipments of crude and 1'Bfined pet1·oleun~, 1·educed to cn~de eqttivalent, out. of the Pennsyl­
rania and ~ ew Yo1*' oil fields f?·on~ 1871 to 1 8, by months and yem·s. 

Year . ~nuar~. 

4 -. 91 

775,791 
)63, !19 

1 650, 409 
1, 061, 617 

[ Barr I of ~2 t,rn llons.] 

34.7, 71 
407 600 

527, 4.40 
-o t,220 
327 776 
519, 1 3 

4 ' 90~ 
774 ,23-t 
70-, 729 

1 395 151 
915,02 

1 7 7, 909 
1,25. 24 
1,723, 261 
1, 95,021 
2, 032,794 
1, 995, 757 
2, 163 957 

March. 

623, 762 
913, 919 

3 741,512 
973. -9 

1, 613, 371 
1,276, 7!6 

April. 

1, 1 23,726 
2,055,700 2,07~468 

2,33~,324 1,93 , 278 
l, 979, 753 1, 9:2 '435 

Mny. 

5 7. 375 
510, 417 
7 .176 
99,027 

681, 679 
6-16 150 

1. :23-1.. 32~ 

960, 9-l 
1,331. ·16 
1,095,259 
1,"63, 436 
1, 27.3-6 
1, 99;", 634. 
1,899,329 
2, 097,099 
2, 032, 672 
2,32 , 564 
1, 773, 994 
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Shipmunt of crude and 1"efined pet1·oleum, ?"educed to cmde equiva lent, otlf of th e Penn syl­
vania and New Ym·koiljielclsfrolltl 71to1 8 , bymonthsandyem·s- outioued. 

[Barrels of ~ 2 gallon .] 

----------~----------------- ----------~-------

l"cnr. Jnne. 

921, 62 
1, 391,124 
1, 13-5, 119 

. 1 9, 314 
975,083 

1 729,697 
2, 172, 685 
1,747,7 9 
1, 27, 553 
2, o34 o25 I 
2.117 4 9 

2,165,439 
1,956, 115 

July. 

1, 62.j, 035 
1,231,611 
1,925, 532 
2, 402,970 
1,63-1,407 
1,7-10,021 
1, 961 152 
2,41 .961 

2, ooo 173 I 
2, 09 , 531 I 

August. 

52 ' 134 

1, 0 '239 
1, 39 1, 129 
., :. 14, 77 

2, 0.17, 545 
2, 0 6, 47>:! 
2,000,371 
2, 0-19,099 
2 05 299 ' 
2, 220,76 ' 
2, 223,263 1 

541,o07 
952,~~5 

1, 014. 570 
1, 109,392 
1,154 ,5~9 

1, 563, 7~17 
1, •13•1' 2:!5 
1, 627, 120 
1,2~2,635 

2, 131, 950 
1, 992, 171 
2 325, i)7~ 

2,-92 7 
2, 116.658 
2, 157 323 
2,342,227 

2, 2 9, 4 G I 
======~~=============-=-~==-=~- =-==~==~~-,;;:;;=j Year. 

1 85 .. -- .. ... . . .. . 
18 6 ... .. - . ... .•.. 

l~ -

October. 

505,071 
607, 468 

1, 010, -2 

543,341 
871,917 
524, 190 

1, 26 ,971 
1, 747,390 
1,662,269 
1.G6- 933 
2, 080,467 
2,0 9,428 
2 215.421 
2,510,2 3 
2, 050, 150 
2,4.41, 848 

2,573,008 
1, 55 ' 115 

ovember. 

4 0, 977 

477, 945 
959,5 9 
5-16, ll7 

671,066 
71 ,496 

1,205,63-! 
1,2 1 410 

1, "-s. 645 
1, 226,030 
2,066, 906 
1,404,640 
2, 065,602 
2, 07 ' 261 
1, 57,0 0 
2,724,796 
3,462, 082 
2,503,491 

Decemb r. J 

410 22 1 
-130, 7 6 

9-5. -1-t3 

1, 121,453 
1, 749 547 
2,382,244 
2, 13 ' 253 
2, s-o, 91 
2,60 , 341 
2,397,7 2 

5, 664, 791 
5 99,947 
9,499,775 

1 21,500 
' 942, 93 

10, 164-, 4.52 
12,832,573 
13, 676,000 
15, 86,470 
15,677,492 
20,284-,235 
21,900,314 
21, 919,369 
23 657,597 
23, 713,326 
26 , 653,852 
27,279,02 
25, 138, 031 
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DR ILLING W EI.L I N THE PENN ' YLVAN I A AND ::-.F.W YORK OIL !lEGION . 

I n the following table will b found a stat ment of the number of d rillin g 
well. compl ted in each month from J a1mary 1 72, to tb e close of 1 96, 
in P enn ylvania New York, and W t irginia, by month and year : 

Nmnbet· of drillittg wells completed in the 1~en11Byl~ani.a., 'ew ro1·k, and 11ortheru West 
Vi1·gi11ia oil field each numth j ro1n 187!3 I.e 1896. ' 

~.,:- '""· F '· ""'· "''· "'>· Jooo. '"'>· ""'· "' __ t. Nov . Dec. ~~ 
1872 . . 37 120 I 9 121 135 84 128 11 I 2 100 64 105 1, 1 3 

1 73 _· I 93 9-i 100 105 102 130 114 120 106 101 100 1 9 1 263 

1 74 . . 102 1o4 i uo u 3 1o9 101 121 101 I 1o+ 120 1o6 
1

1- o 1, 317 

1 7 195 1 I) 172 190 200 210 201. 220 1 217 230 2, 39 

231 242 200 202 273 272 272 

241 I 291 269 320 322 ~ 67 391 

226 , 211 409 4.70 17<1 2~9 24 
132 2 270 402 210 I 232 227 26l 3, 01 

230 I 367 500 356 36-i 3B6 302 4, 217 

222 220 1 271 316 312 322 363 406 3, 0 

347 340 385 432 164 117 150 122 3, 304 
1-.3 126 I 1·12 !!09 321 321 302 212 2, 1 

.. 2-9 227 1 256 29 9 59 73 66 - , 265 
6-1 62 2 116 2~2 3-6 397 3 1 2, 761 

¥70 2 29l 32 365 357 253 I 272 221 

15 13 160 H 162 159 142 13-i 100 101 

49 56 97 2 96 132 229 307 

.J.31 537 1 54 50 47 I 55() 5-tO 1 471 
53-i 571 555 579 567 520 3 

l-l 1 30 t 33 t 333 237 245 197 

170 154 174 141 15 160 I H3 
121 112 213 193 uo 139 I 137 167 

261 307 349 3L9 3H 373 3 3L6 3, - J 

601 754 772 766 6 613 1 534 1 6, 676 

65 I 7-14 673 1 5 9 1 I 62:. I 62- 7, 205 

Th dri llin well w r much mor v nl y di tribo ted throughout the 
ear d urin g 1 96 tb au durin o· 1 95. 

W ES'l' VIR I NIA. 

Th de lopm nt in thi Sta te for 1 !)6 have b en fully d cribed 
under t he h ad of tb e.xten ion of th ppalacbiau r giou. there 
noted , t h increa in rud e oil wa 23.3!) p r ent. The total product 
f n n.turallubricatin o- oil so far a it could b ascertn,ined, wa 13, 04 

barrel of whi elt 13,22 barr l weee fi'om tl1e Volca.no and 576 from tue 
P etroleum di stri t. 'l'he exa ·t amount of light oil peoduced in these 
d i ' U'icts wa not obtain <l , bn t i m clud d with the total product for the 

tate. The pri e avem g d ., 1.1 ~ in 1 96 as compared to $1.36 iu 1895. 



The production of crude petroleum in West Virginia, by months, from 1890 to 1896 is shown in tbe following table : 

To tal p1·o cl ~to tion of crude )Jetro/eunt in West Viryimia, by 1nonlhs, f?'01n 1890 to 189v . 

I 
Month 1890. 1891. 1892. 1893. I 1804. 1895. 1896. 

I - - ' 

J aouar y . .. ... ........ .. .... 38, &!4 48,902 195,512 577,933 838,400 64.7,220 757,574 
February ...... .... ........ 38, 061 123, 841 186,455 468,794 684,532 541,511 729,229 
March . ...... ... ..... .. .. ... 44, 842 229,966 185,468 630,877 7o.t,398 642,222 785,261 
.ApriL ..... .. __ .. .. -- ....... 39,804 226,020 181,708 59•1, 190 688,458 646,862 799,509 
May . ...... .. ... .... .. . . .. . . 39, 160 232, 076 206, 1•12 705,714 74.2, 701 670, 330 R55,699 
June .. .. ---- -- ........ ..... 35, 610 223, 734 261,900 682,04.0 699,498 621, 733 853, 224. 
.Jnly ... -- ---- ---- .. .. ...... 34, 096 221, 127 328, 1}85 724.,494 767, 728 742, 326 84·3, 872 
Augu st ... .. .. __ .. ____ .... .. 31,505 238,451 411, 114- 843, 706 I 717,844 734,517 874,595 
Se})tem ber . . ... . . ...... . ... 50, 342 21 9,528 420,882 847, 558 674,791 717, 170 876,308 

I 
October ... . .... .. . . .. .. . .. . 46,387 220,076 451, 157 792, 719 694,187 713,138 884-, 716 
N ovom ber .... .......... ____ I 4-5, 062 207, ,177 •167, 446 757,170 654,887 721, 411 I 851, 488 
De cern ber .. __ .. .. __ .... __ .. 49,065 215,020 513,817 820,217 660,200 721, 685 908, 295 

---· ------ --
8, 120, 125 110, 019, 770 Tota] .......... .... .. 492, t'?8 2, 406,218 3, 810, 086 I 8, 445, 412 8,577, 624 

- -- ---
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In tbe followiug table is given the production of petrolcuw iu West Virginia in the years 18!)4, 1805, an d 1896, by 
districts: 

Total anwunt and value of petrole1'm produced in lrC8t Vi1·gi11ia in 1894, 1895, and 1896 . 

1804. 

District. Illuminating. Lubricating. Total. 

Production. Value. Price s.er Prod uctiou. Value. Price ~er Prod notion. Value. Price per 
barre barre. barrel. 

Barrel8. Barrels. Barrels. 

\Vest Y irginia . ........ _ .......... 8,553,046 $7, 173, 867 $0.83! ~ ........... . . .. -..... .. .... ........... .... ... 8,553,046 $7,173,867 $0. 83! 
Volcano .... .......... ..... ....... 2, 560 2,176 .85 12,000 $36,000 $3.00 14-,560 38,176 2. 62 
Petroleum .............. ... ... _ ... 8, 3<18 6, 751 . 80i 1,670 2,923 1. 75 10, 018 9,674 . 961 

Total. ...................... 8, 563,9511 7,182,794 . 83,9o 13,670 38,923 2.85 8,577,624 7, 221,717 . 84 

1895. 

District. Dluminating. ' Lubricating. Total. 
' 

Pro<luctiou. Value. Price per Production. Valuo. Price per Pro<lnction. Value. Price per I 
barrel. barrel. bane!. 

Barrelii. Barrels. Barrels. I 
I 

West Virginia. .................... 8,105,341 $11,013,132 $1.35i .................. -----· ....... ........ .. . ---- 8, 105, 3.U $11,013,132 $1. 353- I 

Volcano .......................... 260 338 1. 30 9,!)10 $19,820 $2.00 10, 170 20,158 1. n8 I 

Petroleum ................. _ ...... 4-,181 4-, 181 1. 00 1133 1,299 3.00 4,614 5, 480 1. 19 

Total .... .................. 8, 109, 782 11, 017,651 1. 35~ 10,343 21, nn j 2.04 8, 120, 125 l1, 038, 770 1 1. 36 
-- ---- - --------- ---

'"0 
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00 
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District. 

Total amormt ancl valne of p et1·olemn prollrtcecl i r~ West Vi rginia i n 1894, 1895, and 1896- Continued. 

illuminating . 

Production. Value. 

1896. 

Lubricatinl(. 

Price per l l' roduction.l Value. barrel. 
Price pe•· 

burro!. Production. 

Barrell . Barrell. Bar rel$. 

Total. 

Value. 

WestVi rginiaa ..... . . ... . ....... 110,005,966 $11, 79'1·,532 $1.17i ~---· ·· · · · ..... ..... ······ ·.· · · 10, 005,966 $11,794,53., 
Volcano. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13, 228 $33, 070 $2. 50 13, 228 33, 070 I P• tmluum .. . ... . . ..... .. ..... .... .... . .. .... .............. . ..... .... 576 2,016 3.50 576 2, 016 

Tot:-~ I . ..... .. ... . ... .. .. .. . 10,005, 966 11, 794·, 532 1.17i 13, 80.1 ~5, 086 2. 54 10, 019,770 11,829, 618 
I 

a I.ucludcs ill uminatiug oil producoo in Volcano and l'etroleum. 

Price per 
barrel. 

$1.17% I 
2. 50 

3. 50 

1.18 I 

0 
l\o!) 

s: ..... z 
t=J 
~ 
1»-
t"' 

::0 
t:2j 
'l1 
0 
c:: 
~ 
0 
t:2j 

~ 
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In the following table i given the production of oi l in e t\irginia 
from the beginning of operation ' 0 far as outainabl 

Produ ctio n of petroleum ill Trest Virginia. 

Y ea r . 

P rev iou to 1 76 .. .... 

1 1. ..... .. .. .. . .... . 

18 2 .. . ....... . ... .. .. 

1 3 ................ .. 
1 

BnrreiA. 

3, 000,000 
120, 000 
172,000 
1 0,000 
1 0, 000 
179, 000 
151,000 

12 ,000 
126 000 

Yonr. 

1 7 ..... .... .. .. .... . 

1 ..... .... . ........ , 

] 9 ........ .... .... .. 

1 90 .............. .. .. 

1 92 ................ .. 

1 93 ........ .. ........ 1 

1 94 .. .. ...... . ..... .. 

1 95 .. .. ...... ...... .. 1 

1 '96 ...... ........... . 

Jln rreiA. 

145, 000 
119, 44 

•192, 51 
2,406, 21 
3, 10, 0 G 
8, 445, 412 

'577, 6~4 

, 120,125 
10, 019, 770 90, 000 

!ll, 000 

102, 000 
Total . ...... ... 

1 

47, 199, 374 

THE LIMA FIELD O F OHIO AND INDIANA. 

Tb total production of th Lima oil field in 1 96 ~a 25 255, 70 
barr I a com par d with20,- 36 7411Jarrel inl 9.3 bowino-anin ·rea e 
of 5 019 120 barrel or about -5 per nt. early a ll of tbi in rea e 
cam from hio. 

OHIO . 

Th oil -I roduci ng t rritory f Ohio can h divided into four field or 
di .-trict . Th e di t t·i t , nam d in the ord r ot t lleir impor tance as 
I rodu r , a re (1) Lima, (2) Ea tern or outh rn Ohio (3) ::\Ie ca . and 
(4) Belden . th pr·odnction from the latt r t~o di trict i quite 
mHll , for , tati. ti al purpo e::; t hey ar unit d a nd known a th 1\fe ca­

ld 11 d istri t . 'rb produ ·tion f tLe ifecca-Beld ·n field in 1 06 
wa on ly 6GG barr l . 

The total amount of crude 1 etrol urn produced in Ohio in 1896, a 
~ill be een from tL followill"' taule , was 23,941,169 barrel . Of this 
amou 11 t 2 ,575,13 barr 1 ·a me from th Lima field a nd 3,365, 65 bar­
rel · from t he ea tern or outhern fi ld, a compared with 19,5±5 -33 
barrels 111 1895 of which amonnt 15, 50,609 barrels w re produc cl iu 
the Lima field and 3,693,24 barr 1 in th e Ea teru or Soutll rn Ohio 
fi ld. Thi repre ent a gain in th Lima field of 4,724,539 barrel ' in 
1 96, or n arly 0 per c nt. Thi gain wa not cl ue to the finding of 
any new field , bu t to t he "idening and xten 10 n of a numb r of t lt e 
producing pool , a well a th devel pmcnt of mor productive terri­
tory. There wa a larg-e amount of uew worl· doue iu eneca County, 
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23 well having be u drilled during the year, which gav an initial 
daily production of 413 barr ls. 

The total numb r of well drilled in l 96 wn. ,45 , a compar d with 
4

1
4 9 in 1895, showin o- 31 mor well drill tl in 1 93 than in 1 OG. 
The production of rud petroleum in a t m or outhern hi in 

1 96 wa 337 3 barrel l than in 1 05, howiug ad cr a of n ~trly 

9perc utin1 OG. 
'fhe total value of the crud petroleum produ ·cd in Ohio in 1 96 wa 

$17,603,43 
1 

a compar d \Yith 16 399,~4.2 in 1 0:- . 
The average pri of Lima oil for 1 9G wa.' G6.7 cent , a compar d 

to 71.7 cents in 1 93, b ing 5 cent lower. Th av ra o- pri p r barr 1 
for ea tern or ont.bern Ohio oil d lin d from 1.3G in 1 95 to 1.1 
in 1896, while the value of M cca-B lden oil declin d from 5.9 p r 
barr l in 1895, to 4.35 per barrel in 1 96. 'I b p r barr l 
for all oil produced in the tate in 189G wa ompared 
with 83.9 cent in 1 95. 

Tbe Lima oil pool in thi tate, wit.b their tructural section ·, have 
been v ry fully de cribed in th previou r eport . Th Ea t rn or 
Southeru Ohio fi ld i di en ed under the h ad of the ppalacbian 
field , of which it .i a part. 

Tlte total amoilllt and valu of crud p tr leurn produced in Ohio 
in 1 95 and 1 96 i hown in the following table: 

Total amo1mt and value of crnde p et1·olewn procluc din Ohio in 1895 ancl1896. 

I 1 95. l 96. 

District. Price Total Total 'l'alue. per Total Total value. Price p r 
production. barrel. production. barr I. 

-- ---
Barrels. Barrell. 

Lima ......... 15, 50,609 $11,372, 12 $0. 7lf 20, 57~, 138,$13,723,617 . 667 

Eastern ·----- 3, 693,248 5, 01 '201 1. 35j 3, 365, 365 3, 966, 924 1. 17t 
Mecca - Bel~ 

deu ------ .. 1,376 8,229 5.9 666 2, 897 4.35 
- --

Total .. 19, 545,233 16, 399,242 39 23,941, 169 17,693,438 .739 

In tbe followiug table will be found statem nt of the total produc­
tion of crude petroleum in Ohio in 1 9G, by m nth and di trict . In 
determining tbe total by month , au av rage production for each month 
in tbe Mecca-Belden di trict ha been a snmed. 
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Total p1·odu ction of cnule petroleum in Oh·io in 1896, by months and llist·ri cts. 

[ Barrels of 42 ga Uons. 1 

Limn. I Southcm Ohio. Mecca- To~ l3cld •n. ~---~-o-n t_h_. ______ , _________ _ 

J anuary .. ...... .... .. 1,635,925 321 05 ··· - --- - -- 1,057.875 
F bruary .... .. ... .. . 1, 523, 66 2 1, 776 .... .. -- -- ] ' 05,69 
March ........... .. .. 1, 673, 595 293, 53 · ·- ··· .... 1, 967, 1 
April .. ............ .. l , 697, 4 291, 35 -- -- ·-- --- 1,9 9.262 
~lay .... ...... . ..... . 2 6, 669 . ........ . 2 062 5 2 
June ..... ... ... . .... . 27 '634 ---· ...... 2, 101, -o7 
July ..... . .......... . 274, 317 .... ·----- 2, 117, 40 
Augu t ............. .. 270, 135 -----· --- - 2,0-9,532 

opt mber .... . . .... . 255,326 -----· ---- 1 99-1 503 
tober ............. . :.ao, 752 ---- -----· 2 OH 301 

251,367 --- --· ---- 1, 63, 720 
-----· .... 1, 9 0,152 

20, -75, 138 666 23, 9-H, 169 

Tlle total amount nnd value of crude petroleu.m produced in Ohio 
froml !) to L 96, inclu ive, by di trict , i bown iu the followino- table : 

Total amount and 1•alue of crude petroleum p•·od•wed in Ohio .fron~ 1889 to 1896. 

9 ...... .... .. .. 
] 90 ............ .. 
1801.: ............ , 
1 92 .. .......... .. 

11:!95 ............ .. 
18!)6 ........ .... .. 

J>ro<lucti ou. _. ,tl11 o. 

Barrels. 
1,240 
l , 4-1-0 
1, 440 
3 J12 
1 5il 

940 
1, 376 

666 

$10, 33·1 
12, 000 
12,000 
21, 101 
11, 335 
4, 476 
8,229 
2, 97 

Yaluo. 

---- ---------1 

1'otnl. 

lJa.rrels. 

12,471 466 
16, 1:?4.656 
17, 7-10,301 
16, 362 921 
16,249 769 
16,792.154 
19, 5<15,233 
23,941,169 

$340, 3 
1.127,730 

2 3,332 
662,106 

1 664-, 92 
2 670,052 
5,01 ,201 
3, 966,924 

$2,173,995 
5,6H,195 
5,576,705 
6. 239, 039 

I 124, 342 
9.206.293 

16, 399, 242 
17, 693, 4.38 
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In the following table i given th total11roduction of crud petro· 
leum in Ohio for they ar 188 to 1 06, by mouth : 

Total proclnctions of omde pei i'O~cu.nt in Ohio j ro11t 18 to 1 96, by months. 

[Barrels.] 

Year. Ja nu~try . I February. ~Inrch. April. ~ l ay. 

8 ........ 6 77-1, 267 

!L ....... 1, 115, 703 
1 223, 24 1 

1, -61, 039 I 1 475,339 
1 92 ...... .. 1, 124,19-l 1, 216, 416 

1893 ........ 1, 227,363 1,3 ·1,090 
1 9-L .. ... .. 1, 326, 2 2 I 1,4 6 G7 

1 95 ...... .. 1, 2 6, 4 1, 57:.!, 71 
1 9G ........ 1, 9-7, 75 1, 2, 062,- 2 

Year. Ju ne. July. August. 

9, 066 1,022,009 1,005,422 
1,075,00 1, 060,9 2 

J, 700,227 
1, 5-~, 2G 
1,574, 336 

1 93 ............. ·. 1,444, 572 1, 4 0, 2 5 1,402,2 13 
1 9-l .............. 1,39 ,30-l 1,487,528 1,369,409 

li;···· ·· ······ 1,590, 936 1 779,452 1, 7i,470 1, 90~, () 5 

--- --- -- ---· 2, 101, 507 2, 117, 49 2,059, -32 1,994,503 

~Yh< October. No,·ember. Decembe r. Total. 

1,017,362 1, 077, 26 1 10, 010, 68 1 .............. 
1 () .............. 1, 030,795 9 1,497 12,471, 466 
1890 .............. 1,79,413 1, 60 ,883 1, 513, 122 16, 124, 6-6 

1, 527,490 1, 299,737 1,372,339 17, 740,301 
1 92 .............. 1, 5 6, 173 1,517,19 1, 557,57 16, 362, 921 
1 93 .... .... .. .... 1,397,125 1, 306, 3 1,302, 152 16,24(), 769 

1, 469,457 1,4 24,926 1,402,373 16,792, 154 
1,963,297 1, 40,501 1,737,512 19,545,:.!33 

1896 .... .......... 2, 0-11, 301 1, 63, 720 1, 9 0,152 23, 941,169 
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The following table gives the production of petroleum in Ohio from 
the beginning of operations in tba,t State to the clo e of 1 96: 

Produ ction of petroleum. in Ohio. 

~-1:"--ar_. --- __ B_ar_re_J_s. _ ---------! 

P rovious to 1 76 ... .. . 200, 000 

1 76. ... . . . . .. . ... . ... 31,763 

] 77 . . .. .. ..... . . ... . . 

187 . .. . .. .. ... ... ... . 
29, 
3 ', 179 
29 112 

3 , 940 

33, 67 

39,761 

47,632 

90, 1 1 

661, - 0 

LIMA DIS'l'RIC'I'. 

··~ 
1 7 2, 970 I 
5, 022,632 

10,010, 6 

12, 471, ·166 

16, 124,656 

17, 740,301 

16, 362, 921 

16, 249, 769 

16, 792, 154 

19,545,233 
23, 941,169 

In th fo llowing tabl iv n the production of petroleum in the 
Lima (Ohio) oi l fi 1<1 from 1 G to 1 96. It will be een that the produc­
tion for 1 9G i ~ t.h large. tin th hi tory of tile field , being 4,724 529 
ba,tT l gr atP.r than in 1 95 and 3,259 160 bmT I greater than in 1 91 
wh o tl.J h~r o· · t production h r tofor wa r corded. Tl.Je increase 
ov r 1 95 i 29. p r ot. 

Pt·oduclion oj p et1·olemn iu the Lima (Ohio) di tl'ict jrom 1 86 to 1 96. 

1 

1 .. . ... .. ......... . 

~ ::: I 

Barr 1 •. 

1 064, 025 
4, 650, 37:) 

9, 682,6 3 
12 153 1 9 

15 014, 2 

17, 315, (17 

1 94 . ... .. ...... . .. .. . 

] 9- . ..... .... --.----. 

1 96 . ... . . -- . --- .. - .. . 

··~ 
15 169 507 
13, 646, '04 

13,607, 44 

15, 850,609 

20,575, 13 
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In tbe followin g table is found the production of petroleum in the 
Lima (Ohio) field from 1887 to 1896, by months, o far a the same wa 
obtainable : 

P rodnclion of petrolewn~ ill the Lima (Ohio) .fi.eld f1"01n 1887 to 1896. 

422,125 
1 016,697 

1 90. . ...... .. 911,947 
1891. .... -. - . . 1, 471, 858 
1 92 . . ... -.--. 1, 090, 173 
1 93 .... ... . . . 1,037,35 
1894.----.. ... 1, 116,979 
1895 . . ... . .... I 1, 034 4 9 
1896. -. -- .. ... i 1, 635, 925 

Year. 

1 

1 90 ....... . ---. --- .. . 
1 91. ... . . . . .. ... .. . __ I 
1 92 . ... -.- .. . . - . - . . . . , 
1 93 ........... .. .. .. . 
189-L .. . . .. . .... . ... . . 

[Barrels of 42 guiJons.] 

F obrunry . 

206,026 
479, 24 
921, 1 5 

'97 

March. 

974, 091 1, 177, 37 
900, 530 1, 111, 346 

1, 523, 866 1, 673, 595 

June. 

474-, 535 
62,106 

1,050,269 
1, 175, 21 
1, 491, 22 

July . 

1895 . ___ . . . .. _ . .. .. ... 
1 

1, 3oo, o5 
1 96 .. ... .. . ... . . .. . .. 1,822,817 

389,997 
905, 21 

1, 029,707 
1 3M,67::l 
1, 51-1. 607 
1,300,197 
1, 231, 010 
1,131,0 1 
1, 474, 115 
1, 843,477 

I 

April. 

1, 212,090 
1, 540, 1<19 
1,7 9,341 

Year. October. November. Ducemb r. 

1892 . ..... . . ----- . . .. . 
' 1893 . . ... .. . --- · . . ... . 

1 94 . . - -- . --- . .. ... .. . 
1 95 .. . . . . - -- .. . - . - . . . 
1 96 .... --- --- ..... . . . 

444,941 
1, 036,712 
1, 019, 961 
1,660,069 
1,499,834 
1,379, 909 
1, 154,641 
1, 165,93 
1,579,693 
1, 770,493 

1, 495,099 
1,271, 189 
1,328,548 
1,084,324 
1, 146,6 6 
1,494,985 
1,612, 298 

483,704 
1, 049,211 

943, 92 1 
1,417,3_7 
1,337,578 
1,354, 14 
1,086,506 
1, 124,644 
1,406 193 
1,690,498 

llfny. 

449,062 
745, 96 

1, 090,638 
1,142, 954 
1, 446,2 4 

465 743 
979,9-t:l 

1,03 ,072 
1,559 473 
1, 492, 115 
1,422, 534 
1, 181, 493 
1, 090,626 
1,527, 085 
1, 739,122 

Total. 

4,650,375 
9,6 2,683 

12,153,1 9 
15,014,882 
17, 315, 97 
15, 169, 507 
13, 646, 804 
13,607, 44 
15,850,609 
20,575,138 
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P IPE-LINE R"O ' S IN THE LIMA-li"DIANA F I KLD . 

Tllere are no statements of the pipe-line ruu s and bipments in tile 
Lima-Indiana fi eld that distingui 11 between oil produced in Obio an d 
t lJat produced in Indiana. 'rherefore tbe following tatemeut of pipe­
line r un s a nd shipmen ts, w llicl1 are tho e of th e Buckeye Pipe Line Com­
pany, will in lnd reports for both Ohio a nd Indiana. A · bas been o 
often stated in thi s report., pipe-line runs are not productiou. This is 
e I ecially true of the Lima-Indi ana fi ld . The production of petroleum 
in tbe Lima-Indiana field , di ' t ribu ted between the States, is quite 
accurately given iu our tatement of production: 

Pi]Je-1-ine nws, Lima-Jnilianajield, j 1·ont 1887 to 1896. 

[BarrelR of 42 gallons.] 

~-'a_r __ ._1_ J_an_ u_a_r)_'. - I' February . 

1 7 .. -- .. .. .. 164,474 207, 0-6 303, 084-

March . 

1 8 .. ____ __ .. 359, 60 42 , oo I 534, 5 
1 9 .. _____ _ .. 973, 9 o oo, 2 I 3o, 559 
1890 .... -- --.. 683, 750 622, 799 676, 175 

April. 

352, 798 
5 7, 0+3 

4-5, 377 
842 416 

1891. -- ---- .. - 1, 241, 154 1, 14-7, 947 1, 255, 611 
1892 .. - --. - - .. 971, 607 1, 008 069 , 1, 0 3, 01 
1 93---- - . .. -- 1, 0~9. 778 974, 9-1+ 1, 163, 641 1, 074, 290 
1 !l4 .... ...... 1 265,267 1 1 106,493 1,3-3,591 1 1, 29. -,619 
1 95 .......... 1 1,213 41 1 ,0~9,3 C' 1,291,355 1,4.05 424 
1 6 .......... 

1 
1, 7 9, 2 1 1, 631, 939 1 795, 745 I 1, -9, 2 

May. 

449,062 
705,045 
932, 067 

7,59 
1, 191, 147 
1 064,478 
1 1 7, 939 
1,424 , 1 2 
1,540, 972 
1, 945, 979 

. eptember. l October. 

l---------l--------:---4-9_0_, 1_6_2 ____ 4-65-,-7-43- ,~~ 
July. Year. A ng nsL. 

1 94 ______ ----
1 95 ______ .. .. 

1R!l6 ........ .. 
I 

Y ar. 

1 9 -- - --- ... . --- - .. .. 
1 90 ---- ---- ---- ...... , 
1891 ... . .. .. .. .... .. .. I 
1892-- - -------- - ..... . 
1 93 .. .. .... - --- -- . .. . 
1 94---------- ------ --
1 95 --- --- -- - - · - · -- - -· 
1 96--- --- ------ ...... 1, 6 l , 715 

975,235 6' 26 939.468 
96 .~19 7-,201 50,077 

1, 1<1 9, 77 1, 3-l2, 15 
1, 2-10 H 1, 252, 375 1, 257, 9 6 
1 3~6, 9~9 1,232,3 1,264,536 
1, 390, 9+ 1,315, 933 1,302, 295 

4 3, 704 I 4, 6 I 139 
9 , 1 I 8, 899, o04 
755, 553 10, 255, 752 

1, 1 6, 434 , 11, 91 '910 
1, 211, 20 1<1, 515, 770 
1, 244, 1~2 I 1s, 6~7, 73~ 
1, 224, 9o2 , 14, ~ o l , 19 · 
1, 326, 371 16, 074, 350 
1, 621, 18t1 18, 415, 630 
1, 778, 7 6 1 22, 210, 011 

1 <105, 042 
1, 22,002 
1, 896, 033 

390,345 
7•U, 584 
854, 6tl6 
993, 243 

1, 209, 611 

1, 13 '145 
1 204, 266 
1 339,529 
1, 53<~, 636 
1 50, 34 
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llll'i\IE XTS F HO ~! TIU: Ll~IA·IN DIANA l' lB LD . 

In the following table is given a ta.tement of t il e, hipments of cru<l e 
petroleum from the Lima-India na. fi eld , feom 1 7 to 1 9G, by month and 
years, as reported by the Buckeye Pipe Lin Company. II ere it hould 
be again remarked that l)ive-line shipment and on umption ar no t 
the arne: 

hipnum ts of crude petroletw~ from the Lin~a-[ndiana fi ld jron~ 1887 to 1 96. 
[Barrels of 42 allons.] 

Y ear. Jan uary. Fturunry. hlarch. 

1 ........ .. 

1889 .. __ ...... 

1 1890 ...... ----

1 91. -- -- .. . --

1, 569 

367, 524 

1"6. 0 5 

96 . '7 

1892 . ....... -- . 1, 355, 362 

1,306,612 

1, 199, 752 

1,4.73, 730 

1 02, 36 1 

10, 957 I 3:2, 613 
207,0-10 2-13, 964 

62, 07 1 391 026 
111,604 123, 125 

37, 92 I 330, 4-J 

1, 3~6 . 541 1, 532, 606 

1, 2i0, 595 1, 390, 646 

1. 10 , 110 Il l, 2 17, 295 
1, 2 9, 686 1, '109, 761 

1 593, 3~ 1, 61 ' 117 

.April. :hla ."' 

-- - -
77,900 101,306 

210,725 l i\ ,620 

340, 9 1 09,23 

11 5, 223 1 69,66~ 

336, -.[ 1, 07 '4 9 

1, 512, 35 1,427, 753 

1, 205, 74 1' 321, 7 2 

1, 210,391 1, 150,29 

1,206, 172 1, 212 061 

1, 546, 1, -74, 6:.7 

Year. June. July. .Augnst. ."ept mber. I October. 

1891. ... - --- .. 

1 92 ...... ·---
1 93 ... . .. .. .. 

1 94 . ... ·----· 
1895 ..... ... --

1 96 .. . ... - --. 

Year. 

104,440 174, 2<1 20 o19 I 30, 9·t4 

1791 192 2'J7 707 401, 175 I 301, 316 

352, 6 3~ 1 : 694 464, 325 : 6:26, 207 

700, ·122 7 4, 121 846, 360 I 13, 11 

923,605 997,681 , 1, 166,054 1, 260, 59 

1, 4.92, 543 1, 3 9, 501 1 342, 9-19 1 1-5, 335 

1,23.- , 843 1, 152,374 1,040, 60 , 1, 038, 19 

1, 303, 957 1, 023, 316 1, 238, 1 3 1, 023, 232 't 

1, 279,61 l 1, 3o2, 596 I 1 29 , 502 1 1,452, 64o 

1, ~1,~~~ I ~~ l 1, 745, 657 1, 102, 121 

NoYembcr. Decemb r. 

7 1 27 
287,934 

759, 702 

657,614 

76. 327 

3 2, H 

750,244 

907,54 

Total. 

7:S l , 325 

3, 053,068 

5 
' 

01, 92 

6, 199,306 
1,391,400 

1, 323,204 

1893 ...... .. -- ...... -- . 1, 262, 130 

1,4~1 ,57 12, 154 , 65 

1,340, 734 16,504-,880 

1, 230, 216 14, 651,6~3 

1 9L---- .. --. ........ 1, 2 - , 61 1, 463,-66 , 14,453, 762 

43, 168 I 

370,37 

715,3 6 

723, 725 

1, •10 '343 
1, 31;i, 994 

1, 196, 01 

1, 19 ' 01 

1. 507, 992 

1, 704,065 

A_ ,~orage . 

68,302 

254,42:. 

483,494 

516,609 

1, 012,903 

1,375, 407 

1, 220, 970 
1, _04, 4 0 

1, 402, 53 1 

1,668,456 
1 ~~~~---- .. .. .......... 1,5 7, 4--!9 1,810, 159 [ 16, 30,366 L --- . ---- -- -- .. -. 1, no, 720 1, 727, 549 20, 021. 466 

______ !..._ ___ _.:_ _______ ......!.. ____ __J 
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TO K 0~' R ·og PF; TROLg ~1 !:\ TJH: LDIAo i :\DIA:'\A FIELD. 

In the following table is given a tatement of the tocks of crude 
petroleum in the Lima-Indiana field at the clo e of each month from 
18tH to 189(), as r ported by th e Buckeye Pipe Line Company : 

1'otal s tocks of cntde )Jelroleml~ in the Lima-lnclia11a field at th e clo e of each monlhf1'01n 
18 '7 to 1896. 

[Uarrels of 42 gn llous .] 

:February. ~lnrd1 . .April. 

47, 817 1, 11 , 2 I 1, 393, 1 ' 6 ! 
•1, 949, :46 5, ~6:, : o1 

11 , 2 , 193 11, 1!L, 107 I 

H,241,340 14 , 153, 259 

22, 319, 191 

20, 425, 9H 

17,7-17, 249 

1 '675, 275 1 , 763 242 

19, 524,463 19,723, 715 
21,651,075 21,9 .J, 069 

'~ 
1, 740, 9-12 

5,9 0,2 3 
12, 413, 13-

1-1, 29 966 
22, 424, 364 

20,062, 639 
17, 616, 527 

19, 041 62·~ 

20,052, 627 
22,335,420 

-------=-===========~======~====~========! ----
T nr. Jun. July. August. 

-----
2, 1ll, 037 2, 326,211 ~ 7:::::: ::::::::::::::1 6-93, 165 7,2 2,0' 

1 9 .... . oooooooo ooooooo 12 902, 62 13,3-1~.795 

1 90.0000000000o0 00 o0000 1 14,513 5-3 1 14,744 004 
1 91 .. 00 0 0 0 0 0 0 00 0 0 0 0 0 0 00 22, 704, 03-l 22, 930, 04 22, 9!-13, 496 

1 000000 ooOOoooooo OOoo 

1 

1 90 . oooooooo0oo ooooooo o 

1 94 00. oOooo 000 .... oOOOO 
1 95 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 06000000 oo OO OOoooo 0000 

19, 6 , 94 19, 467, 900 

1

19, -o;;, 399 

17 779 7 3 1 • 129, 767 

19, 504, 651 1 19, 736 62 
20, 725,571 21,179,219 

23, 094' -1 23, 304, 312 

22, 103, 705 

1 0 604,4.42 1 
18, 4 D7, 3<10 

20,15 ,266 
21 49-1, -1 

23,502,770 

2,957,900 
, 3D2 493 

14 09::!, 706 

19, 43,950 

22,975, 470 

19, 150,05 

1 , 40, H 

20,040,7-1-
21, 351, 757 

23, 091,525 

.A ,·ernge. 

2,397,801 

6, 966,962 
12, 19,514 
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PRI CES OF CHUDE PETRO LEUM lN T H E LDIA-INDIANA :FJ EL D. 

In the follow in o· table is given the avent"'e monthly price of Lima 
(Ohio) and Iudiaua crude petroleum, p r barrel of 42 gallons each in 
tbe year 1806 : 

.Average monthly prices of Ohio and Indiana ci'IUl61Jel1·oleu11~, per barrel of 4~ gallortB, i n 
1896. 

1 96. 

J anuary ...... .. ... ... ................. .. ....... .. 
F ebruary ........ ...... ...................... ... . 
March .. __ . _ .... _ . _ . . . . . . . ____ . ____ .. ____ . .. _ . _ .. 
ApriL . .. _ .. ..... . ... ___ .. _ . .. .. _ ...... ___ .. .. .. .. 

~1~~6:: : :: :::: _· .-~: _-: :::: _. _. :: :::.-:: :::::: ::: : :: : ::.·I 
. I 

July . .................... .......... .. .... ....... . 
Au o- n t . .. .. ... _ ..... . ..... . .. _ ..... ___ .... _ ..... . 

eptemb r . .. .... ............ ................... . 

October . ...... ..... .. .... ...... ............ .... .. 

l\orth onth -::l 
Lima.. Lima.. lnct inca. 

OentB. Oen t1. 

64 
61 
59 
61 
6-1 

79 
77 
75 
66 
63 
59 
56 
54 
56 
59 

Otnt ta. 

76 
77 
75 
66 
63 
59 
56 
54 
56 
59 

No,·embor ... . ... ... . . ........ . .. . .. . ..... ... . .... l 65 60 60 
D comber .. •........ ..... . • ••.... . : ... . .••.. . . .. . __ 62_~. 1 __ 5_7_

1 
Average . __ ... _ . __ . ...... __ . _ .. ___ .. __ . . . . . . 70 63. 4 63 

- ---1---1 
Averagoofl'i'orthand outhLima ... . .. . .... 

1 
66.7 

In tbe following table are given the fluctuation in prices for the 
variou grade of J,ima oil in 1 06. The dates are tllo e on wllich 
changes iu prices were made: 

Fltteluation i1~ 1Jrice8 of Lima ( Ohio ) and Indiana cmde p et1·olcttm in 1896. 

I 

Dnt. XortbLimlt. ouLh Lima. lntlinna. 
I 

J a uuary 1 ... _ ... ____ ....... ____ .. ____ ..... . $0. 90 $0. 0 $0.75 
January 22 ................. · .. __ ..... __ . .. .. .7 .78 
}'ebrnary 20 __ .. . ___ ...... ... .... ... .... . . . . .85 . 75 . 75 

7 .77 . 77 

5 . 75 . 75 
March 14 
l\larch 25 _' ::: : :::::::: ::: : : : :: : : ::: : ::: : :::: 
l a rch 26 .. ..... .. ..... ..... .. .. ..... . .... . . 3 .73 .73 

March 27 . . . .................... . ........ . . . .80 .70 .70 
April 7 ....... .. ....•. .. .. ... ....... ... ..... .77 . 67 . 67 
AprillO ............................ : .. ... .. .74 .6+ . 6+ 
April18 .... . . ..... . ........ .. ... ·.· ........ . .72 . 65 . 65 
April 24 .... __ ........... ..... __ ..... .. . . __ . .72 . 67 . 67 
May 11 . __ .. ... . . .. .... .... .. .... . ....... .. . . 70 . 65 . 65 
.\1ay 14 . . .. _ ........ .... . .. . __ ...• . _ .... __ . . .68 . 63 ·. 63 
May 18 .. ... ... . . .. ..... .. . .... ... .. ....... . .65 .60 .60 

lay 26 . ...... .. . .. . .. ...... .... .. . . . . .. .. . . .64 .59 . B9 
June 2 ...... . . ... ... . ____ ... . ____________ __ .63 .5 . 5 



PETROLEUM. 813 

Flu.ctuation in p1·ices of Lima (Ohio) and bulimta crude petro leum in1896- ontinned. 

Dat. NorthLima. 1South fJirna. Indinnn . 

.June 11 . 0. oO O .. oooo .o ..... . o .... o .. OooO 0000 . 64 . 59 . 59 
June 12 00 0000 0000 00 .. oooo ........ oo o· ooo· ·· .65 .60 0 60 
July 13. ·· ·o .. oooo ·•oooo . . ..... o.oo .. o ... 0 .. . 64 0 59 . 59 
Jul y 1-L ..... .. ..... . o ••• ••••• • •• •• •••• ••• •• .63 . 5 . 5 
July 15 .. ... .... o· ··o•• o·-· ·· ········· · 0oo•oo .60 .55 .55 
July 16 . .. . ......... •0•0 .. •. .......... o .... . 0 57 .52 .52 
Jul y 23 . .. oo 000000 .. . . OOOoO O · o•oo• . ........ . . 58 .53 .53 
Jul y 27 .... ooo ...... •ooo .. oo 0000 000 000 000000 0 59 .54 . 54 
Augu t 27 ...• ...... ... .. . 0 ... 0 0 0 0 . .. ... . .. 0 .60 0 55 .55 

eptember 23 . 00 0 0 . . .... 0. 00 .. 0 0 0000 000 0 000 0 . 62 0 57 0 57 
eptember 25 ........... 00 00.00. oo .. oo 00 .. .. 0 6<.1. 0 59 . 59 

October 27. 0 0 0 ..... 0 .. 0 0 ...... 0 0 . 0 0 0 ... 0 .. 0. 0 65 0 60 0 60 
oo,·erub r 10 .. ... o . .. . o .. ... oo· o ... 0000 0000 0 66 0 61 0 61 

1i ov m b r 19 . . . 0 0 0 .. 0 0 0 0 .. 0 0 0 0 ... 0 0 0 .. 0 0 0 0. 0 65 .60 .60 
o,·ember 30 . 0 .. .. 0. 0 ........ 0 0 0 ... 0 0 0 . ... . .63 0 5 .5 

D c m ber 16 .. 0 0 0 0 .... . . 0 0 .. . .. 0 ... .. . .. 0 0 0. .62 0 57 . 57 
December 23. 0 0 0 ...... 0 0 . 0. 0 . 0. 0 . 0 .. . 0. o ... . 0 61 .56 . 56 
Decem b r 2 ..... . . 0 0 ... 0. 0 0. 0 ... 0 ... 0 0. 0 0 0. .60 -5 0 55 

W ELL RECO RD JX TILE LBi (O nTO ) Dl TRI T . 

In th following table. will b found tat ment ho'iYing the well 
r cord iu t he Lima (Ohio) oil .field fr m 1 94 to 1 ' 96, in lu iv : 

IT' ells complelctl in the Lima ( Oliio ) district j1·om 1 94 to 1 96, i nclusirc . 

Kumb r . .e\,er:1.ge 
per month. 

Tb effect of the large number of w 11 drilled in the latter· part of 1 95 
and in 1 96 added ~Ll out 30 per cent to tbe production of 1895. 

Tb increa e and lecrease in tb number of wells, by couutie , i a 
follows: ' 

In crease aud decrease iu the 111WI.ber of w lis, by co unties, in1895 and 1896. 
W ell. 

All nConntyincreasedin196overl95oooo oooo ooooooooooooo oooooooooooooo OOOO 11 
Hancock ount.v increased in 1 96 OYer 1 95 00 ..... 00 0000 0000 oOO .. oo .. oo ... 00 00 1 6 

an W rt ounty inor a din 1 96 over 1 9i:ioo .. oo 0000 .. 00 ...... o ... 000000 oooo 19 
S n co. County, first tim reported in 1 96 0 00 .... .. oo· ................ 00 .... 0 .. 23 
Mi oellan eoos iu orea in 1 96 .. 00 0000 0000. oo .... oOOO 0000 000000 ........ oo-- ooOO 12 
Angh~i ze ounty lecreasccl iu1 96 b low 1 95 ..... .. 00 .. 00000 .oo. ooOoOOOoO oooo 174 
Mercer ounty decreased in 1896 below 1895 00 ..... 000. 00 0 000 00 0 ... 00 0 000 .... 00 126 
Woo<l ouoty deer ns t1 in 1 96 below 1895 .... 00 .. oo .. 00 .. 00 00 00 .. 00 00 .. 00 00 00 54 
Sandusky County decreased in 1 96 below 1895 .... 00 00 00. 0 00 o 00 0 0 00 00 .. 00 00 0 0 .. 143 

, 
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To tal 'llltmber of weUs completed in the L ·ima ( 0/tio ) district in 1896. 

I I I 0 Mi 8C I . I 
II A~l· nan· All · W'ood. :Her· ~fl ll Oil · lnne- Totlll. I 

~fonth. en. glntzo. cock. dusky. cer. '' rt. eva. ous. 

J a nua ry ... - 1-1 29 --;---;-----;----; ---;1 ---;,--6- --3-2-j 

F llruary . . 15 2 3.1. I l 121 35 21 13 7 355 

Iar h . . . . . 22 · 32 4 ·~ 0 123 I 23 1 20 I 14 370 
April .. .. .. 14 37 5 l 92 165 25 13 21 11 432 

nlay . .. .. .. 27 47 I D 164 1 2·1 2 26 15 50·~ 
June ....... 22 36 lOG 1 · 31 15 25 I 13 513 

J ul~· .. .. .. 1206 1176 660 I ~~~ ~70 ~7 ~ ~~ I ~~ 3:~ Augu t ... .. 

o:~:~m:~~- :I 1 ~ ~~ I 51 ~7 ~: ~~ 9 1 ~~ I ~~ ~~~ 
X OYem ber. . 22 15 39 112 10 6 21 lD 299 

DectJmber .. 30 I 16 I -1 4:') 111 16 2 14 14 299 

Total .. :.:.6 13{) 679. - - -1 
1
1:59:31 261 

1

m i23i 15-1 4, 4:') 

From the following tab! i will b een that tb averao·e initial daily 
production for w lis completed in 1 9G wa .-,00.:> barrel . Dividiug 
tbi amount by 3,00 tbe 1mrub r of productiv w ll complet d (that 
is tb total numb r of well completed, 4,-±5 le 5-o dry boles), we 
get2l.'i barrel per lay a compared to 90,3 4 barrel of initial daily 
production in 1 9;) 3 025 as the number of well~, and 23 banels a· tbe 
average initial daily produ tion: 

Initial daily production of wells compleiMI in the lAma (Ohio) clistri ct in1896. 

[ Barr I .] 

~lonth. I I . I . I IMiscel.l 
AIJ 1 Au- Han - . un - .,,. d :\:[er- Von n- 1 I T 1 6

" ~laize. l cock. dusky. " 0 0 · cer. W erL a. nn e- ota 
I ous. 

1

_ J_n_n_u_n_r.v- .-.-.. 117 605 I' 745 
1
1, 305 11,619 515 395 1 280 ~I 5, 651 

F brunry.. . 170 537 I 699 1, 62 21 1 3 762 395 , 150 1 0 6, 704 

Mnrcb ...... 355 455 9 0 11, 765 
1
2,420 1, 055 4-!0 295 120 7, 

April .. .... · I 210 655 975 
1
2,300 :3, 405 430 555 125 9, 335 

·May.... .. .. 435 765 1, 672 2, 1 0 2, 9 0 615 590 315 9, 902 

J nne .. ..... 315 1 620 2, 095 
1
3, 235 2 - 665 390 9, 670 

Jnly ....... 220 2 0 1, OiO 1,435 2, 610 

1 

120 435 215 , 6, 5 

Awrn t .... . 350 1 385 990 111 070 11 790 170 650 2 - 6, lT 

'cptemller . 150 73~ i, 060 950 1, 730 I 90 525 215 5, 640 

October .. . . 140 19o 1,330 5 1, 60 1 215 170 225 335 5, 355 

Novem uer .. 385 275 I 920 00 ,2, 315 1 215 1
1 

65 240 I 415 5, 630 
December .. 730 145 1, O.t5 06 2, 355 205 25 

1 
340 520 6, 171 

LA•orog• l" 46811,092 l , 435 ~ 2, 375 lffil267
1
illi--,;;;-,7.084J 
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It will be seen from th followin g t able that of tb 4,458 well drilled 
in the Lima (Obio) di trict iu 18!)(), 5u0 were dry. In 1 9-, out of 4,4 !) 
wells drilled 564 w~re dry. In 189 - there were drilled 31 wore wells 
and 14 more dry bole. than w re completed in 1 !)6: 

1'otalnnmber of dry holes lil·il/e(l in th e Lima ( Oh io) d istrict iu1896. 

i A 11· . Han- 1 ·nn - I .. I ::IJ ,.. ,- nn . en- Miscol· '' 
( lieu . glni?.o. co k. l dusky. \'i ood. c r . '" rl. : oca . 1::,'s. Iota!. 

J an uary ...... -9 ,-3 ~-- ~~~~-4 - 4 ,-0 - 11--:s. 
February __ . _ 5 3 7 

1 
5 9 6 3 I 2 4 44 

March . . ____ . 
4
61 7 

1
1o
1
- I 7 3

1 
I 

0
1 2 · 

April _____ _ .. 91 6 3 1 4 
::l!.ay ____ . _ _ _ _ 6 12 7 4 14 4 4 0 4 

) lontb. 

Jun __ _______ 3 6 17 19 4 4
0 
I 0 2 

Jul y .. ___ ____ 3 1 1 9 1 :!5 1 5 2 1 47 

Ang ust....... 3 0 12 0 11 3 1 1 4 3-

eptem bcr _ _ _ 0 I 4 13 3 J 22 2 2 1 I 5 52 
Octob er ... ... 2 4 7 2 1 7 2

1 

1 1 0 26 
Ko,·e1nber.... 5 5 6 0 I 17 1 1 2 5 .J2 
Decem her _ _ _ _ 6 9 2 16 4 0 0 I 2 4-

Totn.l __ 52 62 103 --u----;:-1~ ~10~1550 

'Ibe number of rig building in1 9G ·how a on id rable falliu g off 
toward the clo , of tb y nr jn, t t h rever of 1 !)5 whi ch increa <'d 
toward th clo:e; and it was tlt e y ar 1 96 t hat increa d th pro­
du ti o. 'l'be av rag numb r of r io- buil hug per mouth in 1 9J " -as 
'7 · in 1 95, 2M; ::t!Jll in1 '!)G 1-!). 

Tb follow in g · ta,b l . how the num b ' I' of rig' bui)d in g and wells 
drilling- in tb Lim a (Ohio) fi ld at t h clo of en h month iu 1 ' 9G : 

'J'otai >lltlll.b r of l'iys building in th e Lima ( Ohio ) distr ict in 1 96. 

Month. I , ~v ~ ~Iis<; J. I 
Allen Au- !:Inn - n · \1-ood I a l <l'· "" U· lnn o. , Total 

I 
· glu iz ·ock. du ky. · cer. Wert. " a . ous . ' · 

----- - -1----------
.J anuary ...... 10 13 1 26 35 2 17 1 7 11 4 205 1 

L 

F bruary ---- 1 14 I 13 25 40 93 7 11 5 216 
lllnrch. ---- -- 6 19 j 29 5 7 4 231 
Ap r il ----- .. 
May----- __ __ 
June.-- ---- .. 3 
July.- --- __ __ 2 
A ng us t .. ____ . l 

ptcrober __ . 1 
October .. .. .. 3 
Novc rnb r.. .. 9 

December . ... ,_7_ 

Avl'rage.. 6 
.I 

91 32 
10 51 
7 24 
6 19 
3 17 
2 12 
7 13 
6 22 
2 17 
--

sj :.!4 

43 13 3 2 201 
43 5 5 5 206 
29 4 3 0 147 
24 6 4 3 130 
25 41 7 3 4 1 5 106 

:~ I 6 ~ 61' 3 ~~~ 
58 0 1 7 13 

~~-- __ 3 ___ o , __ 6_1 __ 9_1_ 

~- J I 7 1_~L-=~~ 

27 
19 
27 
16 

32 
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Totalnttmbr-r of wells drWing itt th e Linw ( ltio ) diBI!·icl itt 1 96. 

:Mouth. I I Au- Dan- an - 1 Wood I :llcr· Von 
Allen . glaiz oork . dusky . · ce•·· W c•·t.· 

1------1-- --
1 I Jau uar_, . .. .. . 

Febr uary . . . . 

larch . .. .. .. 

April .. ..... . 

51 
-2 

Gl 
52 

114 

114 

u.-
141 

27 
20 
23 
16 

57 150 I 25 
44 124 1 
40 I 109 16 I 
30 105 11 

nj 
6 

11 

5 

4 

2 

·on-
·a . 

15 I 

11 I 
19 
23 
15 

15 

i\:Ii sccl .\ 
lnn n· 

1 
OU 8 . 

11
1 

14 1 
15 
ll 

12 

1.0 I 
17 

Total. 

327 
317 
338 
368 
371 
293 

251 

1\Ia~· .. . . . . . . . 17 2·1 6-1 

June. . . . . . . . . 12 14 56 
Jul y . . . . .. . . . 11 10 67 
Angnst ..... .. 5 12 51 I 

ptcml><'r. .. 13 6 1 <J 1 23 96 17 6 21 21 j 251 
· October.. . ... 16 10 -6 22 7 11 4 12 22 240 

Xoverob r.. .. 25 7 65 I 22 6 15 3 7 13 1 243 
DcemlJ<•r . . .. 24 17 1 66 1 H \ 3 11 1 25

1 

249 

Avera« .. WWJMJJtlm i_1_ --7- 14 W----;;-

In t h following table ar giv n the well record in tlle Lima (Ohio) 
di trict from 1 90 to 1 9 

ttmber of tv ell completed i 1~ the Lima (Ohio) dist?·ict fron~ 1 90 lo 1896, by months 

I 

'"'' I A"' "" ~ ,,. ."..':_ ~ Year. Jan. F b. Mar. Apr . May. June. 

----- ----
1 90.. 44 62 ·--·. 147 165 224 271 307 319 243 1 7 1, 9 9 
1 91. . 142 123 129 156 116 143 144 138 157 134 104 1, 5711 
1 92 .. I 67 2 93 93 93 121 134 166 171 174 147 105 1,446 

1 93 .. 1 100 85 163 135 12 i60 152 133 131 120 132 130 1,569 
1 94 .. 130 175 179 205 248 230 233 219 204 226 214 209 2,472 
1 95 .. 1 200 15 U4 316 412 461 484 519 462 427 470 336 4,4 9 

1 96 .. , 328 355 370 432 504 513 396 337 346 279 299 299 4, 4-

Ini tial daily p1·oduction of new wells in the Lima (Ohio ) district from 1890 to l896, by 
months. 

[llarrels .] 

Year. J an. Feb. Mar. Apr. May. June. July. 

- - - --- --- - -- - --
1 90 ....... ...... . .. ······-- ------·- ---- ..... --- - --- - ----- --- ·- -- -- ·- ....... .... .... 
1 91 ........ .. . ·- -·. 5,85 5,474 4,428 6,543 <!, 411 6,667 '461 
1 92 ... . ... .. . ··--·· 2, 853 4,4 5 3,973 4, 665 4,750 8, 314 11,64 

1893 .... · ··- -· .. ·- ·· 5,510 4, 09 6,241 5,477 6,858 9,701 9, 5 
1 9J... ·-· · .... .. . --· 3, 853 4,211 4, 4. 6 5, 5 6 7,291 6,391 5,637 
1 95 .. ..... . .. . -- -- . 4.432 3,753 5,281 6,208 8, 161 9, 772 

~ 1896 .......... ···--· 5,651 6, 704 7, 885 9, 335 9, 902 9,670 -
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Initial daily 1Jrodnctio1t of new wells in the Li?na (Ohio ) di8t1·iot front 1890 to 1896 by 
months-Continued. ' 

[Barrels.] 

~~ .. Aug. ept. Oct. No,~ . Dec. A¥ernge. 

1 . 94-4 1~ :: I 1"7,426 13,779 , 424 1 
..... ..... .... ' 427 t, 0 '033 ~, 592 2, 9 9 L.. -14,631 1:.!,90 13, 772 7,554 4,907 

1 93 ...... .. ... .. .. 5, 124 6,752 4, 223 4,205 3 2r- I 
' 10 

1 94 ...... ....... .. 1 
5, 642 1 5,020 5,991 10, 464 5 539 

1 95 ............ ···I 10, 025 9,175 ,5 6 9, 695 6, 284 1 
1 96 .. ............. 6, 175 5,640 5,355 5, 630 6, 171 

1'otal number of dry holes d1·iUed i n the Lhna ( Ohio ) district from 1890 to 1896, by nwn tits. 

E Jan . 
1 

Feb. Mar. ,~ May. I June. Jul.v. Aug. Dec. Totnl. l 

I 
3 2 ----· ----- 4 11 10 23 30 32 1 37 -!1 193 

2 2~ I 23 2 14 1 22 14 26 20 17 13 250 

I 9 13 10 1 16 1 27 "" I 1 15 1 ~-

12 15 1 ;~ i 19 1 12 14 16 22 203 
17 41 41 30 34 3- ~~ , 3- 4 

33 19 33 65 70 4 59 49 36 564 
43 44 I 57 39 1 55 63 47 s- -2 -6 42 •17 550 

Xumbe1· of1vells driUiii{J in lh I.Amc1 ( Ohio ) distr ict . at the close of each mouth, .(1·om f 90 
• to 1 96. 

1 91 . . 53 
1 92 .. 95 101 1 
1 93 .. 72 7 119 , 103 11-! 
1 9L. 120 ll3 139 117 "'I 131 
1 95 .. 132 176 269 302 369 I 97 331 312 
1 96 .. , 327 3 l7 368 371 I 293 I 2, 2 249 294 

Rig8 building in th o lAma ( Ohio ) di81riot .(ront1 90 lo 1 96. by mo11ths. 

Jan. , F b. Mar. Apr. Uny. June.
1 
July. 

56 69 ---·· ----- 173 239 24 210 19·1 149 109 
120 137 155 117 123 117 106 91 99 

95 115 112 104 121 112 112 49 
62 70 61 76 6ti 6 
60 6 92 112 110 7 

264 19-1 195JU 
114 120 1 13 91 15 

GEOL1 PT 5--52 
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The followin g table bows t he well ompl ted, the initial production, 
the dry hole , well. drilling, a nd rig buildin g in the Lima (Ohio) eli 
trict in 1896: 

WeU1·eoord ·in the Lima (Ohio) district i n 1 96. 

Month . 

January .......... . .. , 

February . . .. .... . . . . 

March ... . .. . ... ... .. 

April ...... . . ..... .. . . 

May . ...... .. .. .. ... . 

Jun .. .. .. .... .. . ... . 

Jul y ..... .......... . . 

A.n g u t ...... . .. . .. .. 

cp tcmber ....... ··· · ' 

~ to l er .... .... . . . . ··I 
1:\ovcmbcr .... .... . . . . 

D c mber .......... .. 

32 
355 
370 
432 
-o.l 
513 
396 
337 
3J6 
279 
299 
299 

4,4-

Barre!J<. 

5,651 
670-1 
7, 5 

9, 335 
9, 902 
9, 670 
6 

6.175 
5, 6<10 
5,3-5 
5,630 
6,171 

55 

63 
4.7 

35 
-2 

26 
42 
47 

----!----
ct 7. 0 Tota l .. . ..... .. 

1 
~--~-----

a A. ,·eruge. 

327 
317 

33 
3 
371 
293 
~ 2 
2~1 

2-1 
240 
243 
24.9 

a 29-l 

EA. TERN OR 0 THER OHIO DI TRI T . 

205 
216 
231 
201 
206 
H7 

130 
106 

1H 

120 
13 
91 

a 159 

In this eli trict are included th old rack burg :fi ld and tb new 
development in the territory adjac ut in West Virginia and we tern 
Penn ylvaoia, in addition to th Mack, bmg, Corning, 'tenb uvi11e, 
and Marietta d·istrict . The name of thi · di trict, heretofore all l the 
Ea tern Ohio di trict, has beeu changed to Southern Ohio el i trict. 

'I'be production of the outhern Ohio di tdct for the la t tw lve 
year is given iu the following table: 

Prodtwtion of pet1·oleum i n th e oulhem Ohio dist,·ict, front 188.? to 1896. 

[ y,. 

1 5 ...... .......... .. 

I 
1 

1 .... ............ .. 

l
l R !) ..... ... .. .... .. .. 

1 90 .. .............. .. 

703,945 
372,257 
297, 774 
317, 037 

1, 10 '334· 

Year . 

91 .. .... .... ...... . . 

1 9L ............. .. .. 

1&95 .. .... ...... . .. .. . 
1 96 ............ .... .. 

l3arr Is . 

422, 3 
1,190,302 
2,601, 394 
3, 183,370 
3. 693, 24 
3,365,365 
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The figures given in the above table for years prior to 1891 are chiefly 
the production of the Macksburg field. In the followin o- taule is given 
th e total production of cr_nde petroleum in the Southern Ohio and 
Macksburg districts from 1888 to 1 96, by months: 

Total p1·odu ction of cnule pet1·olemn in the outhern Ohio dis t1·ict from 1888 to 1896, by 
month s. 

[Barrels .] 

Y ar. Jonuary. I February. ! March. I 
1 20, 14,·~ 23, 515 ! 
1889 .. 24., 55 I 26,3 2 
1890 . . 36,713 40, 712 53, 193 

1891. . 40, 620 2 297 

1892 .. 32, 94 42,371 

1 93 .. 209, 94 I 23 1ss 
1 94 .. 209,22- 213, 721 253,979 

1 95 .. 251, 65 !l23, 140 I 27ti, 422 
I 

1 96 .. 321, 95 2 1 776 293, 53 
I 

Y •o r. Au,::ust. 

23,537 

24, 752 ' 
132 173 I 

2 I 2 I 
111,377 

22 94:' 

22. 07 

140, 634 

31 ,591 

- 55, 326 1 

.A pril. .llf ny. I Juno . I July. I 
23, 720 25,1!37 2~,426 

24,708 24) 961 24,011 

60, 729 0, 167 9 '26 
29,361 2 ,935 25, 014 I 

45, 439 50, 407 I n5, 930 
217,001 ' 204, 151 206,106 ' 

31,535 

22,619 

11 ,1 2 
30, 571 

69,678 

213, 4-'l l 

26 ' 736 2 3. 371 273, 76 267, 14<! 

305,222 

274, 317 
2 '\ 314 ' - 5, 436 , 290, 763 

291, 35 2 6, 669 I 278, 634 

113,664 

222,4-

27 , 162 I 
345,402 1 
251,367 

•rota!. 

2:" , 515 I 297, 774 

3~. ~1~~ I 317. 037 
9o, 6 10 1 .10 , 334 

34, 641 422, 3 

202, 505 1, 190, 302 

215, 515 1 2 601' 39<1 
277,651 3,1 3,370 

331, 20-! 3, 693 24 

2 9, 59 I 3, 365, 3fi5 
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PTPt~·LT-:-.'"E R UN II' TilE 0 THER N OH IO D l TRT T. 

In the followioO' table tb pir e·lin run and the ll ipm nt from the 
Mack burg or Southern Ohio di tri t are gfv u from 1 5 to 1 9 : 

Pipe- line nms in tll~ o 1~thent Ohio district jt·om 1 5 to 1 96. 

[Barrels of 42 gallons. ] 

Yenr . \ Jnnuary. .Feurunr.r. 1 Marclt. I April. May. 

1 '"-- 1~ -0,626 27106 1 401527 

1 6 .. 5,1.1 oo I 461694 5 1795 641 137 

7 :: 1 
37 13J 331995 1 291796 

171 2 3 21 1 7 211 34.9 

191 676 1 201 H4 2012 3 

311022 53 905 721 1 

251070 2+,263 

1892 .. 401 •l24 .t31569 

1 93 .. 2111 102 1991 929 

1 94 .. 1501095 190, 677 I 2· 9, 912 

1 95 .. 941 999 1 1 11 15'" 22o1 s 
321, 4 2721933 1 2961565 

2~91 159 2:.5 16 

1 96 .. 29.J..603 279,317 

-------

1 " .. 

1 6 .. 
1887 .. 

27, 006 

106, 0 2 1351 35;3 

1 93.. 152, 912 , 1561 124 

1 94 .. 2<!91 4 72 202, 364 

1 ~~=~.. 279, 602 , 3101 ~wo L 2701 2 o 252, 351 

No,·ember. D c·mb r. · Total. 

63, 619 60. 926 61 113 

-16. 937 411 359 40 -7 

2014- 19 902 17,079 I 
1 1 9

1 

201 o_ 20, 950 2391410 

21 5-5 251 415 2 1 567 23 , 776 

1291 717 106, -52 71 955 i 11 021, 613 

23142 1 23. 073 2 2 3771232 

2121 410 176, 52 1 196, =-2 

1491 773 134, 923 I 1~1, 4 

220,557 I 19917 7 199,774 

3221439 2 6, 932 I 324 1 447 

267, 337 I 2-31 909 I 27 1 231 

July. 

751 737 

56196 

221413 

17219:26 

1961 92 

2·161 _07 

27 , 1 1 
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hipment of cmde petroleum a11 d 1·ejined 1Jelroleu11t 1·educed to crude equi rale ,;t from lhB 

oulhern Ohio di Btrict f rom 1886 to 1 96. 

1 9 l. . 

~I 

11,847 

44,306 

54,363 
2, 5911, 

7, 17-l, 

3,366 

4.370 

4, 12 

2309 

1, 7-J. 

235 

27, 160 

2,200 

6,-56 

3,932 

2,69 

2:.-, 669 1 
73 469 

3,2 3 
2, 102 

1, 964 1 
3 39 
2 121~ 

"9 I 

[Barrels of ~ 2 gallons .] 

llarch. 

32,277 

17 593 

4-, 122 

23,939 

35, 0-11 
1, 0..10 

1 763 

'218 
2,874 

3 154 

1 74 

.,.~pril. 

' 611 

30,975 1 
2,094 

1, s o I 
-,906 

2,272 

1, 130 

1, 309 

May. Jun . July . 

40, 211 28, 832 

17,384 

1-5, 630 

'934 
22,851 

41, 725 

37,969 

1, 123 

959 

1,T6 

300 
I 

16,504 

9, 083 

15, 269 

46,39..1 

20 

1, 34 

1,0-5 

2, 569 

5 3 
0 

-------:·-------I---T-o-tn_J. __ 1 __ A<&og. I 
49, 260 50·1, 426 '12, 036 

39. 654 I s34 9os 21 909 
26 9..10 2 0, 416 :u 201 

,17, 090 1 276, 432 1 23, 036 
53, 704 57 ' 203 4 1 4 

2 236 I 141. 39 1 111 20 
6, 4~ 3 66, 463 5 539 

2, 563 44,515 3, 710 

3, 999 36, 75 3, 063 

3,332 33, 191 2, 766 

2,fi61 21,349 1, 779 
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TOCK 0~' CR DE P ln'HOLE M lN TlfE 0 TI.IEH:'< OIItO Dl TJU T . 

In the following tab! will b found figur regarding to k of crud 
petroleum in the Sonth ru Obio d i t rict at th ·1 e of a h m nth 
from 1 6 to 1 96. Tbis by no mean r pre nt all the to k of rudo 
petrol um held in this di tri t but form the b t tat 111 nt tba can 
be obtained a to to k held by 1 ip lin t of tll ir 
oil from ea teru and outheru hio : 

1'ota l 8locks of crude p t1·oleum in the outhem Ohio district at the los of ach m o11th. 
frollt 1886 to 18961 by nwulhs ancl yea!'ll . 

[Barr Is of 42 ga llons.) 

r;ear. January . February. :March. 1 April. 

1 6 324 • I 33-?1 3·- ·). • . , I" -

1 7.. .t041 315 4.0 • 926 

1 • .. 3 01 551 I 386 293 I 400, 602 

1 !l .. 363, 620 3571527 360 121 

1890 .. 1 296,413 301, 6 

1 91.. -. 120 

407, ~12 

43 ' -62 

•107, 6 I 
361 796 1 

1 92.. 461. 616 460, 750 I <!621 

1 93 .. ·110, 715 3971 127 404,951 

J 94.. 390, 977 1 341 3791 037 I 

1895 .. 1721461 193 935 2361022 1 
1 '96 . . 246, s -7 I 290,225 1 345,405 

I -y~.:--_- ""'~· 
1 .. .... 1 456,621 

47i,214 

44-!,006 1 
3 91 1 9 

461, 2 4371299 

4591 o85 I 441, 563 

427, 797 3941 01 I 

241,439 

182, 2C:J I 
2141159 1 

383, 393 354, 49 

5961056 

e 1 855 

44114.94 

443 669 

197, 660 

1691 50 1 

2171946 

6601573 
431,4.50 

4:UI560 

45 1692 

.1791 67 
1921060 

434 7 6 

May. 

407, 715 

325,664 

204,030 

324 443 

427, 950 I 

426,957 

365, 73 

331, 939 

703 031 

4611037 I 
43212 3 I 

4461503 I 
1521200 

211,591 

4.69, 5o 1 

JUJH~. 

467,599 

-16-l, 3 3 
420, 3 l 
397,71 
451 -1 

433 773 
4471 

<1211222 

29-i, 427 

July.l 

4 ' 796 

-172, 273 

~3-1 1 57'J 

3 7, 0 9 

5171 042 

211, 740 1 ' 7 

24 • 799 220, 759 

\"'ern,:te. 

31 ,967 
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WELl, HE 0 1 OS IN THE ' TflER.." OR IO D1 TR1 CT. 

In t he following table are given tati. tic of the total number of 
well · com pl ted the initial daily production of well drilled, total num­
b •r of dr boles drilled total number of well drilling, and total numuer 
of ri (T building in the Southern Ohio eli trict during tlle year 1 96, by 
mou tl..rs : 

'l'olcLl mmtbet· of 1ve/l s completed in th e Sou th ern Ohio d·istrict i n 1 9'6. 

- ---------- ------ ---, 
::\font h . Corn in :\fa k s- 1 

un rg . 
t nben- Mnri tta Miscella- I T ot al. 
vill e.. ~ · neous. 

.laun :uy . .. . . ... . . 

F ebruary . .. . . ... . 

M ar ch .......... . 

April. .. ........ .. 

May ........... .. 

Jnne . .. .... .... .. 

July .. ..... .... .. 

.Augn t . .. .. .. . .. . 

eptc llll>cr .... .. . 

>rtob r . .. . . .. .. . 

Kov ml> ·r ....... . 

I> cemb<· r .... . . . . 

14 

1-i 

15 
16 

17 

22 

32 

19 

26 
17 

21 

!!G 

-------
14 

15 

14 

12 

21 

19 

21 

16 

13 
17 

l-l 

9 

3 
3 

0 

2 

2 
2 

2 

2 

1 

3 
-1 

10 

·l 

4 

10 

17 

-! 

6 

2 

5 

10 

5 

15 

2 

3 

3 
1 

3 
H 

12 

-1-3 

Jt 

43 
-!5 

71 
J9 

66 

51 

50 

-!3 

60 
57 

Totnl . ..... 239 1 5 25 95 ~--7:--- 6W 

fnilial daily prodn tion of trells completed in tho outltem Ohio di strict in 1 96. 

( J:nrrels .] 

--::l.l_o_n_th_. --~~ruing . 

Jnnnar_y . . .. . . . . . . 129 

F brnary . .. . . .. . 171 

)fa rcb. ..... . . .. . . 190 

April. . .... .... . .. 1 2 

::l l ntks­
I.Jurg. 

106 
u: 
fi7 

~IIt.r ... ... ....... 110 196 

.) un . . . . . . . . . . . . . 171 105 

• July. ............ 299 H 3 

1 .nb n-1 ::IJnrietta nile . 

40 1 
20 

1~ I 
1~ I 
6 

-!4 

30 
7 

79 

123 

100 

August.... .. . .. . . 111 ~2 10 126 

ptern h r . . . . . . . 252 64 10 tO 

ctobcr . ....... . . 195 H4 10 245 

Mi•c •lln- 1 
D 011 - . 

30 
32 

4T 
0 

125 

35 
0 

1 

0 

0 

70 

T:] 
33 

359 

787 
4 13 

55·1 

426 
473 
300 
434 
59-~ 

592 ovomber . . ...... 
1 

157 97 

De ember ........ 
1 
__ 1_7_5 _ ________ __ 100 _ _ _ 106_ 49 I 

1\ v rage .. . . J 179 1 1 90 79 ___ -1_1_ 
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Total nra11ber of dry /roles tl!·illed i11 til ontlu~m Ollio di t1·iot in 1 96. 

Month . Corning. Macks· ten ben · i\Inri Lta. l :t.Iis lla-
burg. villo. I ncous. 

Janunry . ... .... . 2 3 0 5 1 

February -- -- ·--- 3 5 2 2 3 
March ----- .... .. 1 4 0 2 2 
April · _____ .. . .. .. 3 4 1 6 2 

May --------- .... 4 6 1 9 11 

Jon ·--- --------- 2 7 0 2 0 
July . .... ........ 2 12 0 6 3 
.A.ugu t .......... - 3 1 :- 2 

eptember ------- 2 4 1 4 1 
Oct.ob r ........ .. 2 6 0 2 3 

ovem.b r .... .... 4 6 1 5 
Decemb r ........ 5 2 2 3 4 I 

Total ..... . 33 67 I 9 I 51 I 4.0 

Total nu111ber oj1oells dl'illing in the outhem Ohio dist1•ict in 1 96. 

:Month. I Corning. , 

ry ......... 1 
ary ........ 

Janna 
Febru 

March 
April 
May_ 

June. 
July. 

.A.ugu 

-----------
............ ! 
········-··· 
---- ... . ----
···· -······· 
t ........... 
ber ....... 

er ... . ...... 

ber ........ 

ber ........ 

Average .... c 

6 

8 
10 

10 
14 
12 
14 
14 

9 

14 

10 

11 

/ 

Macks· 
bur;t. 

10 
7 

12 

13 
9 

15 
14 

7 

10 
9 

9 
11 

11 

' 
3 
0 
1 
1 
2 

1 
1 
0 
0 
3 
3 
1 

1 

Mari ttn. I Mise lJa. 
neou . 

5 9 

5 2 

6 9 
4 16 
2 4 
3 3 
7 1 
3 2 

6 3 
1 13 
3 ·ll 
6 

4 7 
I 

--
To !.Ill. 

11 

15 

9 

16 

31 
ll 

23 
] 

12 
13 
24 

16 

2 

T otal . 

33 
22 

3 
42 
27 

36 
35 
26 

33 
35 
40 
36 

34 I 
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Total numbe1· of rigs building in the outhem Ohio di t1·ict in 1 96. 

ontb. 

r y . . .. ...... Janna 

Febrn 

March 

April. 

ary .. ....... 

.... . ..... .. 

..... . ·-- ---
f ay . ....... ..... 

---- . ... -- --
----- -------
t ....... .. .. 

I 
I 

I 

June . 

July. 

Augu 

Septeu 

Octob ·:~~-~ :: ::J 
oYem b r .... -- -- 1 

... I 
Average .... c 

Macks-Corning. burg. 

20 10 

9 7 

7 6 
10 13 

12 

10 7 

10 I 7 

12 7 

7 

7 13 

5 11 

4 12 

9 I 9 

teuben- Mi cella . , Marietta. Yille. n eou~. 

I 

1 4 3 

1 6 1 
2 6 3 
1 3 3 

0 2 0 
1 . 2 1 

1 5 0 
2 4 1 

1 6 0 . 
2 2 6 
2 1 3 
1 0 I 5 ! 
1 4 I 2 

825 

TotaL 

I 
3 

24 

24 

30 

22 

21 

23 

26 

22 

30 

22 

22 I 
25 

I 

In the following table are given the well records in the outhern 
Ohio di trict from 1891 to 1 96: 

Xrw~b r of wells con~pleted in tlr outhrm Ohio di•tl·ictfrom 1891 to 1896, by months. 

[ Yt•nr. Jan . }' b. :liar . .<\pr.
1 

In:--. Jnno. July.:__::: pt . Oct. Xo,,_j Dec. Total. 

r: :: -; ; ;; ; ; I ; ; ; : I :: ~-2-1 ~~ 
I 1 ns . . 10 , r 1s 19 2-J 15 26 1 21 15 7 I 7 190 

1 L. 6 r 17 17 21 ' 23 1 1 I 19 21 22 27 215 

L; ' : I ;: ~ I :~ I :; :: I ;: :, : :: ~ ~ I ~~ 
Initial daily 1n·oduction of n w tvel/s i u the or,llre7'n Ohio eli t1·iot from. 1891 to 1 96, by 

month . 

[Barrel .] 

I y ... _ r J ··· I ,,._ ""'· ,,_ !"''· J ..... J "''·I .,.I s ,,_ Ooe N ·~ ~ A,.,,,._ 

~ ~~: : • . ~~. I • ~~; . • ;~~. • • ~~ l ~~~ . . . ~~. : .. ~; - ~ - .. ; . . .. ~. :~ ~~ 7~ I 1~~ 
1 93.. 20 1 109 254 350 210 323 39 , 2-10 234 37 7 -1 

74 172 246 223 I 262 I 232 1 0 46 215 225 

680 506 74 ·165 , 528 1 406 39 269 284 ~5 1 

787 413 554 1 426 4 73 300 1 4-3-! 59-1 592 ~ 
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Total. nmnbet of dry holes dtilled in th e onlhem Ohio distl'iot f rom 1 91 to 1 96, by 
mont.hs. 

~~ J au. F eb. bhr. Apr. Moy. June. Ju l ~·. 1 
Aug. ! ' 11L· ·t . .No'' · Deo. ~ 1---::--1----- -------, - -

1 9t.. . .... 1 ...... .. .... . ................... .. . !..... 51 5 I ,, H 

1 92.. 2 3 4 .! 4 5 1 0 4 1 41 2 
1893.. o I 2 4 3 2 1 3 1 4 4 2 

34. 
4ti 

1 9-1.. 3 7 5 7 11 9 

I ~~~ -- ll 3 I 6 9 9 ll 1-l 7 20 5 1 12 ~=~ I 
~~~-1-1~'~1-5~-9~-16~-3-l--1_1 ___ 2_3~-1-9~-1-2~-1 3~-2·-i ~-16~~ 

.Yumber of wells d1·i_lling in the Oltthent Ohio dist rciot at the olo e of ec,ch m onth from 1891 
to 1 96, by nwnths. 

15 
1: I 13 

ll 19 17 15 1 15 
19 21 16 :, 32 3 35 41 30 
33 22 3 I 27. 36 35 26 35 6 3-1 

Rigs bui/djn g in the outhern Ohiu district from 1 91 to 1896, by 111011lh • 

' Mar. I Apr. noo. A• ng ~ ~ Year. Jan. Feb. lla,v. June. July. Aug. pt. 0 t . .No.;o. _____ , __ __ - --,-- -- ---
1891. 0 .... 0 0 ... 0

1 
••• 0 0 

I 

····- ----- ----- -·-- · ·--- - 20 20 

1: I :: j 1892 .. 1 17 H 13 2l 10 11 13 16 13 
I 

1893 .. 16 17 23 11 4 9 12 9 13 9 13 13 I 12 

1 94.. 1 9 13 13 9 13 13 1s I 1 15 27 19 17 I 15 

G; 16 23 21 26 I 24 2 25 30 24 24 3 3l '__::j 38 24 24 30 1 22 21 23 1 26 22 I 30 22 22 25 I 
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Tbe follow in g table bows the well completed , t he initial p rodu c­
tion tll dry ho les, well dr illing and ri g building iu t he Mack burg 
d istri<:t or the Sou t hem Ohio oil field in 1 96: 

Well r ecord i n th e M ack bm·g ( Ohio ) dist1·ict ·in 189/J. 

I Wells 

I 
I uitinl Dn· 

\1' -ll.--~ 
:,Jon th. COni · pi·ocl uc· 

plot d . l ion. holes. Jrilling. building. 

Jla rrels. 

J anu:n y .. .. .... .... .. 43 33 11 33 3 
F brua ry ------ -- .. . 41 3.i9 15 22 24 
Ma rc h - --- --- --- · .. . .. 43 7 7 9 3 2+ 
April ·---- ------ - ---· 45 -113 16 .[2 30 

71 554 31 27 22 

49 426 ll 36 21 

66 473 23 35 I 23 

Aug u t ......... .. .... 51 300 19 26 26 
eptemu ·r . · ----- --- - -o 43-l 12 ::i3 22 

Oct ober .. .. .. .... .. .. 43 594 13 35 30 
' ove mb r .. ....... ... 60 592 2-1 +0 22 

Dec mh r .. .. ........ 57 ·19 16 36 j_!_1 
Tota l ....... ... , 619 a ·l 1 :?00 a34 a:?~ 

a A,· r:tgc. 

TH E :.UE A-BE LDEN Dl TRr T . 

tabl iv · tbe prodn tion of rnd p troleum in th e 
t in 1 '!l6: 

Procl ll cfiO II of n ul p t1·o lerun i t~ the Jleccl£-l:J(·/tle ll di f1·i ct ;, 1 91J. 

I 
I 

D ls t rict 

II I den , Lorain 'ou n ty .. .... .... ........ .. . 

i\ l a, Trnrubnll 'oun ty ... . .............. . 

l-----,--1 s_. --,----~ 
Bn rrr ls of I 
42 gallon . 

:~~ 

V nluo. Pricu per 
barr I. 

·~-------1 

L ~otn l . ~ ............ · ~-- -~~ _ 666 1 

t t !J lo. of 1 96 there ~r re 10 producing well in t b l\fecca dis­
triet, Trumbull 0 un ty, Ollio and 4 w II , iu tlte Beld n ui tri ·t, Lorain 
' oun ty. 

ome of th well in the Me ea di tri ·t were not pumped duri n o· l 96. 
One well tha t wa p ut d wn duriug the fir t oil ex item ut, in 1 60, 
ba b en pumperl a por t ion f ncb year iuce that t im a nd la t. urn­
mer tiJi s well produc d 2 l bane1 >~ . Th oil ip both t hese fi eld is among 
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the best natural lubricating produced ; it orne aud-
st.Qne near its outcrop toward the north and nor hw st. Th . w 11 
are hallow; in one or t wo in tan es haft 70 to 90 fi t ha b u 
sunk to the oil-bearing , t rata . 

In the following tabl are ; iven be produ tion and tocl· and value 
of the rude petroleum in thi di tri t from 1 92 to 1 96 : 

P1·oduction and value of Cl'ltde pelrolwm in I h-e l [eoca.-Belrlen di triot of Ohio f1·om 1 92 
to 1896. 

l:"enr . 
Produc· 

lion. 

'"" ~ 
ulue. I ~~~~~ I 

barreL 
alue. l \~~~:~ Prodna·l \nine. V~~~e Pr?<~uc-

bnrrol. tiou. barreL 11011 ' 

-------- ----- -- ---
Sa1 reL•. Barrels. I I JJarrtLr. 

1 92 .. .. I 1, 732 $9, 2 0 $5. 36 1, 3 0 $11, 21 ' ' . 57 

193 .... , 1.120 I ,01.4

1

7.15 451 1 3,321 7.36 

3, 112 $21, 101 . 7 

1 94.. .. 7J.O 3, 276 4.4-3 200 1, 200 1 6. 00 
33 ' 4, 200 I 5. 01 I 543 4, 029 7. 42 

520 I 1. J I 3. 55 - 146 I 1, 0-19 I 7. 1 

1.571 

9-10 

1,376 

666 

tocks at wells in the .lt ecca-Belden distl'ict of Ohio. 

11,335 7. 2 lt I 
4, 1176 4. 76 

229 s. 9 1 
-, 97 14 . . -

Barrels. Yenr ending D 1nber 31- Unrr ls . 

4., 04 1 94 .. .. .. .. .. _ ._ .. .. .. .. .. 225 I 
I ~~:: --.. .. .. ... .. ....... ... 161 1 95... .. .... . .. ...... .... 3=~ I 
~----_- _ .. _ .. _·_--_·_--_·_-_ .. _--~ __ 4_o_3 __ 1_9_6_._ .. _-_ .. _._ .. _-_ .. _-_-_ .. _· _··_·_--~~ 

INDIANA. 

The oil belt in this State is a continuation of the Lima (Ohio) field, 
though no direct contact between the two ha been traced out. Outside 
of three wells at Terre Haute, all the production comes from th Trenton. 

The oil belt extends in au almo t due we t course from near the 
southern line of Adam County to the northea t quarter of rant 
County, slightly curving to the north in this county, being in a general 
way 35 mile· long by 10 or 12 miles wide. It include a part of the 
counties of Adam , Jay, Blackfoed~ Wells, Grant, aud Huntington. 
The elevation of the top of the Trenton limestone ranges from 100 to 
200 feet below tide, being lowest at the eastern end of the field and 
gradually climbing higher as the western end i approached. The 
gen ral dip i to the north or northeast. 'l'he floor of the Trenton 

- lime ·tone is full of slight dimples and domes. The :flanks of these 
dome are the oil areas, and farther up toward the crown are the gas 
area . The depres ions are full of alt water. More or le s salt water 
i found throughout the field. A ditl'erence of only a few feet in eleva· 
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tion or depr ion d fine oil and ., alt-water territory. I t i uot unu nal 
for a w ll to pump a large amount of alt wat r wi th th e oil. 

Mr. \ \' . . Blatchl y, in tile tw nty-fir t annual report of the depart­
ment of geolorry and natural r ourc · of Indiana for 1 DG give~ the 
foll owin g as the g n ral average ection for the eas tern and we. tern 
halve of tue field , to which a ction at Lima, Ohio ha been attached 
~ r com pari 011: 

.dr ,·age 3e ·lions of the In dia na oil jielcls with a sectiou o.f th e Lim a (Ohio ) ./ielrl. 

I F"m'"'"· 
ri ft .. . ... . . ... . . ......... .. . . ... . ... . 

Nia gara lim tono . . . . . . . ... .. . .. . . ....... . . , 

H ud on R i1·er li mes tone ..... ... ........ ... . 

t ic:t h:tle . ......... ... ....... . ........... . 
f 

Tot a l .......... . ... . ... .. . . . ........ . . 

\\"estern 
ha lf. 

l T 

225 
3 0 
200 

970 

Eas tern L im:\, Ohio.

1 
half. 

125 1 ' 
1~0 -!00 
-!25 450 
300 

, :~ I 1, 000 

Tr uton i w ll d fined · tb lrill pa e at one out 

TIJ . av rag price of Indiana rnde for 1 96 wa 6' c nt I er barrel, 
as compared with 64 c •nt in 1 95. 
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PHOI>t: 'T I OX . 

In the fo llowing table will be found a tat ment of tit produ ti n 
of p tr leum in Indiana from 1, 9 to 1 !)(j: 

Production of pelroh•1on in Ju diantt f i'O I/1 1 

I ToW p<Odootioo> ( b"· 

r Is of 42 gall us ) .. .. 

Total Yalue at well$ of 

all oil pr clue cl , x­

clud in g pipa« .... _ .. 

'I alue per barr I . ____ . _. 

3. 375 

. '10, 1 I 
$0. 2~ 1 

I 
I 93. 

6 , 4 

32 462 

• 0. " It 

to 1,96. 

-- ·~ 
136, 6 '9 ' 06 

$5<1,, 7 7 260, 620 

0.~ $0. 37 

I 95. I 90. 

--- ---- -I 
Total prouuction ( har­

r el oJ 4_ gallon ) .... 

Total valne at w II of 

all oil produced, ex-
cl uding pi pan- .... . .. 

I Yalue per barrel .... ~ .. 

~,3!'5,2 3 

' [ 050, 2 

$0.45 

3, ' 66 

'1, 774 , :!6 

0.4 

4, 6, 132 4, 0,73~ 

.. , lJ , tlM $2, g-.t, Ul -, 
$0.1>4 0.63 

The followin g tabl gives the production of p troleum in Indiana 
by m nth , from 1 !H to 1 '9 . Th laro- st in auy: one m nth eem to 
hav been in July, 189~, wheu 434,376 barrel w r~ pr due d. 

Total p1·ocluction of petrolet11n in Indiana front 1891 to 1896, by mo11tlts. 

::Uonlh. 

January ... __ . 

Feuruary . __ . 

Marcu . .... .. , 

.April. .. ...... j 
:\lay .. _ . .. _ _ _ 5, 757 

June......... 8,136 

July ...... ... 10, 09 

15, 841 

146,493 

31,033 1 6,939 

40, 88 209,616 

49,203 221,666 

August....... 11, 603 56, 109 248,353 
I 

ptember . .. 16,500 66,034 215,615 · 

I 
Octouer..... . 19,029 95, 699 252,56 

• OYCill b r . . . . 20, 801 129, 270 245, 607 

259, 000 

232, 101 I 
2 2,376 

2 7,330 

321, ·o2 

:~33, 479 

327,3-19 

34-,031 

I D"o~~" .... 2l, 715 144,067 '-~ 03~ 
I otal .. 136, 6iH 698, 06 2, 33. , 29.3 3, 68 , 666 

300,5 

230, 559 

310,303 

352,077 

397, 001 

403,569 

434, 376 

420,132 

409, 169 

365,0 2 I 

341, 743 

3 6 5 

395,032 

417,96;{ 

43-i, 167 

422,96 

407,23 

415, 675 

393, 153 394,2 3 

373, 7R9 I 337, 331 

361, 436 1 362, 164 

-!, s - 6;32 1 4, 6 0, 732 
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W ELL I!J: ORDS. 

In the following table are o·iveu statistics of the totaJ numb r of 
producing w lls drilled, total number of new well completed, total 
number of dry holes, and total number of wells drilling an d rigs 
building in th Indiana oil fi ld for each month in 1 96 : 

Tolalntmtber of wells completed in Indiana i11 1 96, by counties. 

I I Bin k·l nant. I 
1 

Mouth. Adnm ford. I Grant. ington. , Jay. W ell .

1

_T-ot-al_. - I 

.January.................. 5 10 3 11 39 1 
~ I I 

February . .. .. . . .. .. .. .. .. o I 22 21 16 3-l 

Ma r ch . ..... .. .... .. ... .. . 1 10 22 1 3 15 30 
April .. .. .. .. .. . .. .. .. .. .. 6 33 6 I 32 4-5 
~J a.y .. .. .. .. .. . .. .. . .. .. .. 20 32 

1 
5 25 4 

.Jnn e .. . .. . .. .. . . .. . . .. .. . 16 36 4 
Jul~- ...... . . . .. . . . . ... ... . 17 
Angu t .... .. . ...... ...... 9 19 

eptemb'lr. .... . .. .. . ..... 10 11 

Octob!'r ...... . ..... ...... 9 6 ' 

13 
• I 

o I 
5 

13 
7 

7 
3 1 

7 1 X ,. mber .. . ... .... . .. ... ,.. 7 

22 
1 I 49 
2 I 

~: I 9 
10 1 - 0 

9 30 I 

76 
90 
6 

136 

I) c mb r . .. .. . .. .. . .. .. . S I ll 30 ~~ 

To_t_n_l _. _ .. _·_- _ .. _· _· ·_·_-_ .. _·_'_1_1_1_ 221 ll--,-3
1 

206 _ 461 -~ 

fnitial daily p>wluol ion of wells CO IIlJJleled iu htdimta in 1896, ll!f co unlie . 

[Barrels .] 

I .Mouth . dams . Blar. k - l rrnnt- Jay. Well d . ,,~, I ford. rr:lut. l ingtou. 

I 
-- -- - , ____ 

January ... .............. . 65 162 300 I 25 200 05 1,557 
Februar y .......... ....... T 2'5 0 2 5 775 1, F 

~larch .................... 210 225 55 4-15 750 2,090 
April . ..... .. ............ . 330 340 190 I 495 1, 115 2 ?-- 0 

l\ luy .......... ............ ·120 ~oo I 100 3-19 1,390 3,149 
J une .... ..... ......... ... J 420 ; 10 55 1190 1,330 3, 115 
Jul y ........... .. .... .... 

1 
-30 I 195 320 260 11 115 2,332 

A U !T U t ?-- 225 140 450 1, 235 2,650 ·--··· .. . .............. .. -I 

'eptembcr .. ............. 290 80 205 210 730 I 1, 700 
October ......... ... ...... 165 90 145 60 220 35 J, 515 
K'ovcmber .. .. ....... ... :. HO I 45 1 ~ 145 160 7Z5 I 1, 400 

Cb"············ · ~ 1_o_1 
70 115 40 95 600 1§ 

Avera.g . ........... 2' 3 I 265 2.10 118 303 950 I_ 2, 109 

- I -- ---- .. 
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To ta.luttmber of dry liole drilled •i r~ Inclicma i •1 1 96, by count·ies. 

:llonth. .Adams. lllnck · I Efnn t · Jay. w lis . '.fotaJ . ford . Grant. 1 iu![IOn . 

------ --- --
January . -- ------- -- ----- 1 1 0 1 5 2 10 

February ----- · ---- ·----· 1 1 l 0 7 3 13 

Mar ell ···- - · · · --- -- ..... . l 0 1 1 2 1 6 

April --- -- -·------· ------ 0 7 0 1 11 9 2 

May -- -- ----- --·- ·· ······ 2 0 2 6 26 

June .......... . .......... 3 7 0 0 7 3 20 

July ·----- ·----- -- ------ · 0 1 0 0 5 14 

.A.ngu t ................ . .. 2 2 2 1 9 3 19 

eptember 1 1 ·I 0 0 0 2 4 -- -· ----- ·--- --
Octob !' .. ............ .. . . 2 0 0 0 2 0 4 

ovember ---- -- --- ·-- --· 1 1 0 1 1 2 6 

I D•"m' ' '-·------ -------- 0 2 o o 3 3 ~~ 
Total .. .... ........ ----u---;- - 4- --7-16339 1-~ 

Total number of wells drilhng ill lncliana in 1 96, by counties. 

IM~.O 
-

.Black.! G ant i~~t~~- ~ Jay. l Wells. 
Mia· 

Ad runs ford . r · c ll a· T otaJ . 

I neou . 

------- ------__ , 
January . ..... ...... 10 - 0 12 2 1 16 37 0 7 

F ebruary .. . . . .. .. .. 9 17 I 10 

~ I 
17 23 1 ~ 0 

March .............. 6 li 11 24 25 o ' 90 
April .......... . .... 1 I 20 13 2 I 1 2 0 99 

I 
May .. ... . ... .. ..... 10 22 15 4 17 31 o , 99 
J un ---- -· --- -- .... 5 11 11 5 17 39 0 
July ............... 6 10 3 25 36 0 
Augu t ............. 6 7 3 0 7 29 0 52 

ep tember .. .... ... . I 4 3 5 :, 9 20 0 47 
October .. ..... ..... 4 1 4 5 26 0 <15 
"ovemb r ...... . ... 4 3 5 3 j 20 0 43 

D cember .. .. .. .... 5 5 9 5 6 22 0 52 
- - ------- - - - -

Average .. .... 7 11 9 4 14 2 0 73 
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Total number of rigs building in lnlliana in 1896, by ao1mties. 

I I 
Hunt- =l Month . A dams. Black- Jay. Wells . ford . I Grant. lngton. 

J anuary .. ... ---- -- -- --- · 13 7 10 4 9 29 72 
February ---- --- ---- ---- - 3 5 3 3 11 25 50 
March ··--- ---- ---- ----- - 10 9 5 0 7 22 53 
April --- --- ---- ---- -----· 10 12 8 6 10 21 67 
May: - ---- · ----- ---- ·----- 12 17 8 5 11 26 79 
June . .......... .. ....... . 13 1 1 10 15 48 
July . ......... . . . .. ______ 8 12 2 4 10 16 52 
August ................... 7 6 4 2 4 10 33 
Septemuer - ---· --- ------- 9 4 2 1 4 12 32 
October . . .. . ... . .... .... . 7 3 3 3 10 34 
Jovember . ..... .... . . . . . . 7 3 2 2 20 42 I Doo• mboL ........ ....... , ____ s_ 2 3 1 7 jj 1-

Aver age .... . . . .... ·1 9 I 9 <t 3 7 1 

In t ll following tab! a l'e given tu well record in the Indiana oil 
fieltl from 1 91 to 1 9G: 

.1. 1unber of tveUs Clm~pleted ·in th Indiana oil fields from 1 91 to 1896, by month s. 

Tota l. 

65 

11 13 19 17 30 33 4.7 295 

1 ~3 0 00 0 20 30 45 47 47 55 72 56 76 542 

1 94.0 0 0 90 107 107 97 85 1, 1 9 

~-- 1-s 129 106 102 85 1, 267 

-- 76 lfiO 70 5 66 66 1, 1 0 

1 GEOL, 1' T 5--53 
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Initial daUy production of new wells in Indiana oil .fields f rom 1891 to 1896, by 1nonths. 

M onth. 1891. 

J anuary .... . .... ... .... . . 

February ................ . 

Jarch .... . . . ... . .. ...... . 

April. ....... .. .......... . 

May ...... . .. . . . . ........ . 

J une . . . . ... . .. . . .... . - ~- - ~ 

July . .. . . .. . . . . 2o3 
Augu t . .. . . . . . . 135 j 

75 
330 

_rovember.. .. . . 390 
December . . . . . . 175 

Avenwe. . 360 

[ IJnrrels .J 

342 

250 I 
2 9 

316 1 
505 
545 

595 
1, 29' 
2, 145 

1, 020 
913 

:.! ,805 
4,135 I 
3,155 

1895. 1896. 

2, I32 1,557 
1,413 1, 75 
2,504 2, 090 
3,473 2, 825 
3,035 3, 149 

4, 4,923 3, 115 
3 530 3,0 7 2,332 
3,435 2, 7 0 2,650 
3, H9 3, 175 I, 700 
3,455 2, 651 1,515 
3 323 2,560 1,400 

2,654 1 2,025 1,100 

3,396 1 

Total number of dry holes drilled in Iu diana oil fields from 1891 to 1896, by months. 

. Aug. 

--
2 

Year. JaJl .,F eb., Mar. Apr. May. Jun . July ---,-----
I 91.... ... . . . . . . .. . . ... . . . . . . . . . . . . 0 

l 92 .. 
1 93 .. 
1 94.. . 

~ 

. . 

.. 

.. 

.. 

.. 

2 6 

7 110 
19 1-1, 

7 4 

10 113 

G 2 
10 I 6 
24 14 

1~ I 
16 
2 

3 4 1 
14 6 
13 

I3 1 
22 20 
26 20 I 

2 

11 
9 

15 
14 

3 
9 

21 
23 I 
19 

I ---

Sept. 0 t . 

--
5 4 
3 18 
5 14 

15 I4 
12 12 
4 4 

Nov. 

-
3 
6 

10 

9 
6 

D~ Tom'· I 
1 u; · 

21 76 
9 111 

17 I 1 

1~ I ~~~ I 
~ 

N1t1nber of tvells llrilli.ng in the Indiana oil fields at the close of eaoh nwnth j1·o1n 1891 to 
1896, by months. 

Year. Jan. l Fob. Mar. Apr May. ,Juno. July. Ang. opt. , Out. tov. D . A••erago. 

---- -- - -------- --
1 91. ... .. .. ---· --- - - ----- ---- - ---- - 5 13 

12 1 
8 4 1 12 9 

1 92 .... 17 15 11 12 13 16 11 16 23 23 26 I 24 17 
I 93 ... . 24 19 22 18 20 28 29 45 27 50 36 50 31 
1 [)4 .... 63 71 37 56 60 61 71 6J 5 62 62 58 60 

1 !15 .... 166 52 62 2 112 101 
109 ! 110 I 103 , 102 78 1 8 

1 96 .... 97 0 90 99 99 88 52 47 45 43 52 73 

·-
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Rig lmildino in tile Indiana oU fields from 1891 to 1896, by month s. 

-
Nov. I Dec. Year. Jan . Feb. M~r. Apr. MAy. June. JuJy. Aug. Sept. Oct. A.,-r erago. 

--- ---
1 9L ... ---- ---- -- -- - -- --- ----- ---- - 7 2 12 6 6 7 
1 92 ... . 18 23 23 17 21 16 15 29 31 39 19 22 
1 93 ... - 12 15 17 14- 17 26 32 2 9 25 27 30 21 

1894. --- 36 39 34- 40 35 30 32 35 35 57 3 32 I 37 

~·· 37 50 73 9 102 91 78 69 3 70 61 80 74 

-- 72 50 53 67 79 48 52 33 32 34 ,12 24 1 49 

The followin g table shows the "\Yells completed, the initial prodtlction, 
the dry hole , well drilling, and rigs building in Indiana iu 1896: 

Well?·eco?·cl in Incl-iana i n 18tJ6. 

Month. W ell com- In itinl pro- 1 Dn· "\Y~Us Ri~• 
plctud. clu liou. bole$. drilling. buil( ·ug. 

Barrels. 

J:tnnary ... ..... ...... 76 1, 557 10 97 72 
Febrnl\ry ... .. .. ..... 90 1, 7.- 13 0 50 
l\ la rch -- ---- -----·--- 6 2, 090 6 90 53 
April ---· ------------ 136 2, 25 2 99 67 
J tty ----- ------ ·-- --- 1-18 3, H 9 26 99 79 

150 3, 115 20 4 

11 3 2 332 14 52 
Ll 2, 650 19 52 33 

ept mb r ... ....... . 70 1, i OO 4 47 32 
<-to her . ... .......... 5' 1,515 ·1 45 34 
0\' mb r---- - --- --- - 66 1. 400 6 ·13 42 

Cb" I 
66 1, 100 

Total ... ....... 1, 1 '0 a2.109 

aAv rage. 

TENNESSEE. 

By an examination of the tabl O'iven in that part of thi report 
wh ich refer to the ext u iou of tlle ppalacbiau oil field, it will be 
notic d that tl.Ier w r e ma.oy de p w ll drilled iu nortiJem ceutra.l 
T nne see, and it will ::t1so b ootic d t ha.t ther was only one well in 
tLe State t bat cau be called an oi l produ er, t h Bob Bar well iu I• n­
t ress'Coun ty. Of the 4,· 25 barrels produced in tlli part of '£ nu e see 
a11d Kentucky, whicl1 we :find it difficult to ubdivide, a large part 
must l.Jave come from t bi' well. A pip -li11 company, in 1 96, rected 
two larg- iron tanks in auticiplttion of n.large produetion at Spurrier ' , 
in Pickett County, 5 mile below the Bobs Bar well , connecting the 
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well aud tanks by pipe lin e. Thi producti n is a,t lea ·t 30 mi le from 
any railroad and can not be marketed until it i on n t d to om of 
the railroads by pipeline, ben e it i difficult to place any valu UJ on i t. 

There i an abs nc of any well-delin d porou tl'aturn ltolding oil or 
ga , and wh~bt oil or ga i found m to be in r vic or po · k t,, 
u ually in the lim tone, and wb o tit ar drain d the prod u tion 
cea e ntirely. con iderable amou nt of oil i catter d throu l.t the 
measure ; the urface how are often numerou but t h condition 
neces aryforconcentration seem to b wan tino-. The foll wing 
is taken from a well drill din 1 96 in cott Uot11a ty, by the For 
Company, to a depth of ... ,401 £ et, known a tiJe kull Cr k o. 1. 
Another abou t 4 mil north we t, near tb town of Rugby, wa drilled 
2,793 feet. 

Reco1·d of well d1·illed by the Forest Oil Contpany on tile Rugby latads, cott o1mty, 
Tennessee . 

[Commenced January 1, 1 96; finished JuJy 1, I 96; \ovation a t mouth of w ll, +1,297 feet.] 

LOWER PA.RT OF CA.UBONlFE I 0 , . 
Depth of 

Lower Coal Meas1u·es: "fn'f!~· 
h nlo nnd clay, y llow, eo ft ...... .. .. .. .. .. .. .. .. . .. . .. .. .. . .. . .. .. 15 
late, black, oft .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. 15 

Coal oft.......... . .. . ........................................... 3 
late, oft .................... ... ........ .. .. .... .................. 15 
late, dark and hard...... . . . .. . .. .. . . .. .. . . . . .. .. . . . . .. .. .. . . . .. . L 

Pottsville conglomerate: 
and, white, very hard.......... .......... .. .. .................. .. 70 
late, clark, soft. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . . .. .. . .. .. .. 20 
and, gray, very hard . . ........................... .. ...... .. ...... 100 
late, dark and bard...... .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. 50 

Sand, white, very hard .. .............. .......... .................. 95 
late, black and soft.......... .... .. .... .......................... 80 
and, white, bard ........... . ........... .......... . ... ..... ...... 2 7 

Wben 37 feet in th is sand found 5 feet of oft sand showing clark 
oil, 512 to 517. 

B ARDO~lFF.ROUS . 

Mau ch Chunk: · 
Limeston , gTay ........................ ......... .......... . . .... . 1 

late, light and soft ..... ...... ....................... ....... .... .. 15 
Red shale, dark reel, soft . ...... .............. .. .................. .. 21 
Reel shale, brown, soft ........................................... .. 30 
Slate, black ............. ........ ................................ .. 27 
Limestone, hard shells ... .............. . ........ ................ .. 5 
Red shale, red, soft ................. . ....... .. .. . ........... . ..... . 2 

Mountain limestone, or Chester and St. Louis g1·oups: 
Limest one, dark, hard ..... ..... . ......... ... .. . . .... ............ .. 39 
Slate, black, soft .... ............ .... .. .. .... ..... . .............. .. 25 
Limes ton~:, clark and hard ......... .... ..... .. ..... ........... . .. .. 13 
Limestone, gTay, hard (small show of gas in it, 25 feet ) ........... . . 52 

Do . ...•.. .. .... .... ........ . . ...... .. ............ . ......... .. 25 
Do . . ................... . ............ . ... . .... . . .. . . ......... . 7 

Total 
ii OJ?ih, 
in t t. 

15 
30 
33 
4 
60 

130 
150 
250 
300 
395 
475 
762 

780 
795 
816 
846 
873 
87 
906 

945 
970 
983 

1, 035 
1, 060 
1,067 

. 
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SUBCARBONI FEROUS- continued. 
Depth of 

Mountain lin~eston e, 01· Chester and St. L ouis G?·oups-Con t inued. ~n~~~~~· 
Limestone, dark, hard............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

Do ... ....... . .. .......... . . . ... . . ...... . .... . ................ 1.J. 
Slate, black and soft.... . ...... ... .. . . . ... . .... ... . . ..... ... . .. .. . 11 
'bell , clark and bard. . ... . ........ .. . .... . ..... . ... . ........ ... .. 9 

\¥bite sand, h ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Lime tone, clark and hard . . ... . . ..... .. . .......................... 22 

Do . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 
Lime tone, gray and hard.................................... . .... 37 

Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Do . . . . . . . . . . . . . . . . .. . ... . . . . . .... .. . . . . .. . .. . .. . . . . . . . . . . .... 3 

Lime tone sh ells, white, very hard....... . ....... . .. . ...... . ....... 3 
Lime ·tone shell , gray, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Do .. . . ......... . . ..... .......... . .... . .. ..... .......... . .... . 
Lime tone grit, gray, h ard... ...... ... . ........... . ... ... .. . . . ..... 5 

Do.. . . .. . . . ..... ... .. . ........... . ...... . ... . .. ........ . ..... 3 
Do .. ......... .. . . .... . . : . . . . . .. .. ..... . .... .. ................ 3 
Do . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

and, "'r::ty and h a rd .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Li111cstoue, clar k gray, b a rd .. . . ...... . . . . ...... ... ... .... . . .. .. .... 26 
Lim ·tone shell s, gray very hard. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Keckuk or Trarerly groujJ or si.l-i ceous gro1tp : 
Rig Inj nn-

and too , l ight brown, very hard...... . ...... .... .. .... .. .... 5 
Do . ..... .... .. ........ . . . ... ... ..... ... .... .. .......... . . 16 

and ton gray and bard . .. . . .. ...... . . . . . . . . . . . . . . . . . . . . . . . . 1 

Lime"tone, light brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Lim tone, ur wn. .... .. . . ... ... .... ... . . . . . . . . . . . .. . . ... . . . . . 3 
. Jato, da r! , oft . . ..... ... ......... . .............. .. .......... . 
Lin1 ton , dark and hard . ..... .................... .. ........ . 

aud tone dark g ray, hnrd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :2 
nndston ' li rbt g ray hard....... ... ........... . .......... ... . 13 

Slat , black . .... .. ........ ........... ......... . ....... . .. .. ..... .. 4 
Lime tone, dark g ray, hard.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . 7 

Do .......... .. . ....... ......... ..... .. ... .... .... .. . . ..... ... 16 
Do .. ... .. . ......... .. . ..... ....... .. ......... .. . .. ...... . ... . 10 

late, black alHl oft..... .... . ..... .. . ........ . ... . .... . . . ... ..... 1 

Lim tono, ligh tgmy,ha rcl ............... . ........................ 19 
Lim ton , ligh t gray v r · bard...... .. . ...... . ... ..... ....... . .. . 1-
Limo tone, gray, very ha rd............. . .......... . . . . . . . . . . . . . . . . 19 
F lin t atone. . .... ......... ........ . .......... .. ... . .. ......... . ... 23 

Do . ........... . .... . .. .......... . .. ... .......... . .. ... .. ..... 27 
Do. . ...... . .... . ...... .. ... . ....... . .......... . .... . . . .. .... . 20 

J)EVO ' IA N. 
Black sllale: 

837 

Total 
_depth, 
In feet. 
1,106 
1, 120 
I, 131 
1, 140 
1,14 
1, 170 
1,244 
1, 2 1 
1,303 
1,306 
I, 309 
1, 327 
1, 335 
1,340 
J 343 
1, 3tl6 
1,3 7 
1, 
J, 414 
1, ~~21 

I, 426 
1,4-l-2 
J , 460 I 

I, ·173 
1, 476 
1, ·1 I 

1, •1 
l. ·190 
1 503 
1, -o7 
1,514 
1,530 
1. 540 
1, 55 
1,577 
I ,592 
1, 611 
1, 634 
1 661 
1, 1 

halo, g ra y and soft .... . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . 2 1, 6 3 
hale, black, soft (Huron black hale).. ..... . . . . . . . . . .. . . . . . . . . . . . 45 I, 72 

UPJ>JtR ILURIAN . 

.Niartm·a, shale and limestone: 
• ' I at and limos one, blue. ... . . . .... . ... ... . . . .. .. . ...... . ......... 2 
Lituo tou , g ray, bard.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-
L imostoue, b lue, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9tl 

1, 756 
l 79 
I, 97 
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UPPER ILUIUAN-OO Utinucd. 
V pth of Total 

. m 111 b r , d l?th, 
i\-iagara shale and limeslo11e-- ontm u u. iu feet. iut et. 

I iro cstone, brown, oft.. .. .............. .................. . ...... . 13 l, 910 
Lime tone :wd slate, medium h nnl. ... .. ... .. . .... .... .... ...... .. 31 1, 941 
Limestone an l btt s ft...... .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 59 2, 000 
Lime ton an d sl:1t , brown, medi um hanl......... .. ........ .. .... ,12 2, 042 
Limesto ne and ·late, da rk gray, medium bard ...... .... ...... .. .. .. 75 2, ll7 

Do ... .. ....... ... ... ..... .... .. . . ....... . ....... . .... .... .... 22 2, 345 
Do . .... . ............ . ................ ................ ........ <13 2,3 

linton linwstone: 
Liu1estouo nnd slate, brown. medium bani. ...................... .. 

Do ............. ..... . ...... ......... .. .... .............. ... .. 

KENTUCKY. 

5 2, 393 
2,401 

Under tbe bea.ding- "Exteu ion of th Ap1 alacbian oil fi lcl th r is 
con iderable information r latin g- to thi tate. The hope of finding 
oil in larO'e or ev n moderate quanti tie , bave not bren r aliz d o far. 
Wayne and Barren counti , in outhern- ntral Kentucky, haves me 
producing well ·, aod there are everalligbt well in Floyd ounty. 

For tbe number of wells drilled iu tb pa t t.wo year in tbi tate, 
as the table found under the h ad of the xten ion of the ppala ·bian 
oil field will how there h ttve been uo returns to ju t if o larg nu 
expenditure. .r o condition . hav be n found , o far, imilar to t he 
white or red and of tbe northern part of the Appala bia11 field, or tbe 
open maO'ne ian li me toue of th Lima field . Tbe oi,l thu far devel· 
oped eem to e~i t in pocket . 

TLe total production of oil in Kentucky, o far as we have been able 
to a certaiu the arne with any detail , i a follow : 

Procluction of petroleum in K entucky, 1883-1896. 

[Barrels .] 

_____ Y_e_ar_. ____ Prodnctioo. II _____ Y_e_a_r. _____ ,_P_rod_ u_ct_!o_n.
1 

~ ~:::::: ::::~:::: : :: ::J 
5 . .. .. ................. , 

1 6 ..... . ......... .. ... .. 

I ~~ :::::: : ::::::::::::::: 1 L ....... .. ........... l 

4,755 
4, 1<l 

5, 164 
4,726 

4, 791 

5,096 

5,400 

1 90 ... ..... .......... ... . 

1 91 . . ................ . .. . 

1892 . ........... .. .... . .. . 

1 3 ...... ...... ''I'"' . .. . 

1 94 . .... ............... .. 

1896 .................... . . 

6,000 
~,000 

6, -oo 
3,000 

1, ?>00 

1, 500 

1, 680 

In addition to the above, 4,325 barrels were produced iu Kentucky 
and Tennessee, for which, owing to the isolat d po ition of t hi produc­
t ion, o far away from transportation, no value could be assigned. 
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R ECORD OF BEAR CREEK WELL, NE.A.R PINE K OT, WJUTLEY 

CO NTY1 K E NTUCKY . 

The following i a ·omplete re ord of the Bear r k well carel'ully 
compiled and las ified by l\l1' , W . G. ' trubbe. It was dril l cl uy the 

umberlancl Ba in Oi l and l\1ining Compa ny, June- ugn t 1 96.· 
E levation, tor of conglomerate, 1,450 feet; elevation of Pine Kuot, 
11418 feet; elevation of derri ck floor, !)00 feet. 

Record of Bear C1·eek 10ell, near Pine Knot, Whitley County, Kcntncky, 2 miles from 
Teun es ec tate line. 

CAJlBON I FER OUS. 

Lower oal M a u re : 

D pth of Total 
m mber, de]/th, 
in fe t. in teet. 

aud tone buff. coal a t 60 feet ...... .. .... .......... ........ .. .. H5 
and ton ch ocolate (oi l ) ..... . .. .... ...... ........ .. .. .. .... .. 13 15 
a nd tone, bn ff .... .. ............. ....... .... . ... .. . ........... . 2 t 6 
bal C', black, ca ed at 200 ~ et . .. .. ........ ....... ..... ........ .. -14 230 
a nd tone, buff ............... .. ........ .. ................ .... .. 10 24 0 
Ultl I Ul :tCk .......... ............. ............. .. . ....... . .. . .. 20 260 
and to no g ray .. .. .. .... ...... ................ .......... ... .. . 10 270 

Che tor gronp: 
halo, black (gas ~25 feet ) ..... .... .......... ... ... .. .. ...... .. 55 325 

,anclstone white (oil ) .. ... .. ....... .............. ........ .. .. .. 20 3-15 
hal , r n ........... . ................ . . . ....... .... ... .. ... . . 5 -o 

. hnlc, lorown .... ......................................... ..... . 10 360 
nnllston lJln e .. .................. . ........ ..... .... .... ..... . 50 4-10 

Sbnl . l'<'d . ... ....... ..... ... .............. . . ... ...... ....... .. . 6 416 
Lin teston , clnrk c rinoi<l al ...... .. .... .. ........ .. .. .......... .. 35 451 
lu~l, r~d ... ... .. ... . .. .. ........ .... ...... ........ .......... .. 1 469 

LimC'stono, gray •·rin oitlnl ........... .. ........................ . 6 475 
andRtcno darlc ............... . .... .... ....... . ............... . 6 4 1 
bal , rcl .... ... ... .... .. .... .... .......... ................... . 6 4 7 

, II Alll10 ~1 FEHO ' . 

t . L oui s Jim s ton e : 
Lim tone. <la rk .. ...... .... .. ... . ... ... .. .............. . .. ... .. 50 537 
hal, dark .................. . ....................... .. ....... . 6 543 

Limestcn , dar!; .. .. .............. ....... .... . ...... . . . .... .... . 10i> 6-l 
hal , bla k frn.ctur cl ...... .............. .. ... ...... .. . .... .. . 10 6r 8 

Lime ton , dark . ...... .. ..... ..... .. ... .. .... .... .. . .... ...•.. . 17-l, 832 
Lime tone, gray, fl inty ........... . .... . ...................... .. 1 63 
Lime tone, i:I a rk . ... . ..... .......... ..... .. .... . .... ..... ...... . ·J3 906 

1 e kuk: 
':tntls to ne, gray (gas), l3 ig Injun ...... .. ...... .... .. ..... . ... .. . ll!J 1,025 
bal , dark .............. ...... . .............. ....... ........ .. 65 l , 090 
a nd ton , gray (gas) ............................... . . .... ... .. 110 1. 200 

Devoni ltn : 
lJa le, b la k (H uron ) .... . ...... .. ............ .. ........ .. .... .. 95 1. 295 
: .~nustene, d.arl , cal car ous ... . .. . .. ... . .... ... .... .. . ......... . 15 1, 310 

Lowe1· Helderberg: 
Lim s tone, dar k .. ... . . ... . ............ . ... . .. .. . ......... . ... . 53 1,362 

hale, dark . .. . .. .... .. ... . .... .. .. . ......................... .. 15 1,37 
Lim stone, dark, iliceons (Niagnra) ... .... ..... .. ............ .. 72 1,450 
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S U D A IH30N J:F'ERO -cont inu d. 
D ptlo of •rota! 
m rub,., d plh, 
in foct. in f t . 

Clinton: 
Limestone, dark, slaty .... .. .. .... ................ .. .. ........ .. 30 1, 4 0 
L imestone, brown ............. ............ ........ . . . . . . . ..... . 3 1 51 

RF. AP I'!' LAT£ N. 

1 - {~~ :·::r ;~
1

u~~~-~~~- :: :: ::::::::::: ~ ::::::::::::::::::::::: ::::: 270 
217 4 7 

2.{ t. Loui f ounta in lime ton e ...... ................ ........ .... .. 
Keokuk g roup (Wav r ly ) . ............ .. ............ .. .. .... .. .. 

<119 906 
29 ~ 1, 200 

3. Black shal e (Huron shrtle) . ...... . .... ...... ..... .. .. . .. . .. .... .. 95 1, 2 5 
4. Lower Held erberg ..... . .... . ........ .... ..... . ... . ... ..... .. . . .. 15iJ 1, 450 
5. linton .. . . . .... . ..... . . . .... . . .. . ........... .. ... ........ ... . . . 1, 51 

COLORADO. 

The geological condition of t he F lorence oil fi ld were full y de cribed 
in Mineral Re our es for 1 92. Th~ uited Oil ompau y and t he Rocky 
Mountain Oil Company have been report d a havin o- drill d a num­
ber of good well from 1,300 to 2,000 feet deep. The production ha 
fall en off from 4 2,2 2 bar rel ' in 1 95 to 361,450 in 1 96, a decrea e f 
17.52 per ent. tabl of monthly I rodu tion is pr en t d for t he 
fir ttime : 

Produ ction o.f orudo pet,·olPilm i11 Co lorado in 1 96, 1Jy months. 

l\Iontlo. 

January .. . .... ... .... .. 
F br nary ...... .... .. .. 
Mar ch ...... ........ .. . 
Ap ril. .... ... .... ...... . 
Jay . .............. . .. . 

. )un .. .. .. .. .. .. ...... . 
July .. .. .. . ....... .... . 

Barrel• of 42 
gu llons. 

31,846 
2 ,699 
29,9 
31, fi06 
30,911 
30, 1 
31, 241 

:Month . 

Au.,.nst . .. .... .. .. .... .. 
eptemher .... ........ . 

October .. .... .......... 1 

Barrels of 42 
gallons. 

31, 453 
30, 872 
29, 669 

No,·ember .. . ........... 27, 909 

De emb r .. .. .... .. .... _ 27~21 

T otal .. .. .. .. .. . . 361, 450 

I 

At t he clo e of 1 95 there were 4-3 producing well report d. Dur­
ing 1896 t here were 15 p ro iuctive well drill ed, and 17 dry bole , and 
5 well were abandoned, leavin g a total of 53 at the close of 1 9G. 

In the followiu o- table will be found a sta tement of the production of 
crude oil in Colorado from 1 7 to 1 96: 

P1·oduot of onule oi.l i n Col01·ado {1'01111887 to 1896. 

b y., : 
1 7 . ..... ...... .... . .. . 

Barrel•. 

I ] 8 . .. .. ......... .... .. 

u;_ :::. 
Stock at the close of 18!)5 wa 

of 1896 was only 17,929 b arrels. 

t et>r. 

1 92 ........ .. ...... .. .. 
1 93 .. .. .. .. .. .... .... .. 

nnrrels. 

82•l, 000 
59,~, 390 
515, 746 
43 J 232 
361,450 
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CALIFORNIA . 

.r othing new in the way of development has taken place in California 
during 1896. The report of 1 94: contained most of the leading fa ts. 
The high price of fuel in California makes this liquid fuel find many 
markets that it could not otherwise secure, such as fuel for locomotive , 
sugar r efineries, and many other man ufactures. 

In Bulletin No. 11 of the State of California, the fields in the conn­
tie of Lo Angele , V entura, and Santa Barbara are de cribed by Mr. 
W . L. Watt , M. E ., who r ecord some inter.e ting detail . The fo il 
were identified by Dr. J. G. Cooper. In his nmmary, Mr. Watts ay : 

"At Los Angeles all the evidence ecured indicates that the oil­
bearipg strata penetrated by the well at Second Street Park are of 
Pliocene age. The fact tha t in California P liocene formation have 
been ob erved re ting nonconform~bly on Miocene rocks, and that 
tl1e Miocene bas heretofore been a sumed by ma.oy to be excln ively 
th e geological horizon of the petroleum-yielding rock of California, 
. ugge t that t he oil wells referred to have penetrated Pliocene strata 
and reach d the oil -bearing sands .of the 1iocene age. The latter con­
clu ion i not borne on by tlle evidence in ight. 

" The evidence thn ' far obtained warrant the onclusion that the 
oi l-yielling formation in the di tricts d cribed in tlJi bull tin belong 

t iv ly to tb following geol gi al horizon : 

G ological horizon of oil-y ielrling rocks. 

t r t wells a t Lo Ang lc . . P li oc ne. 

Pu n te well ...... .. ... .... ........ Old rtbanlliocen; exactageun-

d t crm ined . 

Br n a n you on P uen te H ill . . . . . . . Mi ocene (Eo eue and Miocen ). 

pper oil-yielu in g formations, south P robably Oligocene, i. e., trn.usi t iou 

aid of snlph ur mounta in. (betwe n Eocene and 1iocene) . 

Silver- thread w lis .... .. ... .... .... P robably Oligocene. 

Lo wer oil-y i !ding h ori zon, 

d i tri ct . 
pe E o ene. 

a u ta. 1onica w ll , a n ta Ba rbar a E ocene. 

ounty. 

Occid ental w lls .. .. ... ...... .. .... P robabl y Eoc n . 

ummorland w Us.. .. .. .. .. . .. . . . .. nd etermi ned . 

The evidence thus far gatllered conceruing the petroleum-yielding 
ro · ks of California lead to t he following con ln ions : 

' Fir t, that the Oligocene formations, previou ly referred to, conta.in 
a primary deposit of petroleum; ecoud, that tbi depo it is found in the 
lower p rtion of a certain bed of dark-colored shales, and in certain 
strata of and tone inter tratif ing and immediately uuderlying tlJe 
said bales; third, that the Eocene formation also contain primary 
deposits of petroleum. (At pre,e11 t. t.lier is only one productive well 
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which deriYcs its oil from thi · eli tinctively Eo eue formation within t he 
territory de cribed in tlli bull tin. ) Example of econdary depo it 
of petrol um are found in t he d ' PO ·it of a phaltum a nd bitnminou 
and which ar described a ' occurring in thi formu,tion, wllich ba e a 

raug from lVIio ene to tll Qnateruary. 
'At T.1o Aug les th petrol um-yieldin"' rock form an oil lin far 

down tho lope of what a1 pear· to be an Illy defin d a nti linal fold. 
Ther is no "'eological e iden · in io·ht to how that this oil line has 
any particular referenc to the axt· of a ny anticline. Oil and oi l a nd 
water have been found at interva,l ' along tbi oil lin for a di tan f 
more than - mil s. U t he cond tr t. Park oil field, probably 
owing to the ffect of ubordiu a te fold · or tlexur . , condition have 
been produced favorabl to tlle accumulation of th oi l. Tber are 
numerous fault in tllc rock · of t hi lo a lit , but it doe not appear 
that t he t hrow of any f them is,v r,v gr at. ln t b uente oil tl ld 
the producti ewell' are itua t don both slope of, n anti liual fol<l. 
In Br a Canyon in the Pn nte Hill , there i a lin of oil I a o-e a long 
the axi on an anticlina l fold . It ·eem , ther fore, t hat in 11 arly all 
in tan e ob erved th antichn al ' tructurc lla 1r ent d t h c ndi­
tioos un ler which the petroleum ha accomulat d . pr vioo ly 
m ntiou d, th l>revai lin g·. trn tm of til r ks in the t rritory nnd r 
discu ion , i that of lo ely compr eel anticlinal fold , and the om­
pre ion ha re ·ulted iu much cru ·bing nnd fracturing of th r ·ky 
t.rata. The e ondition favor the mi ratiou of petroleum and the 

formation of 'PCOIIdary d posit .' 
Tlle oil found in the ountie · of Lo Angele , V ntura, an d anta 

Barbara. l1a only a trac of paraffin anll i cia ed with oil of an 
a phalt ba e. It eo ntaio · from 0.075 to .5 per cent of nitrogen. Tlle 
presence of nitrogen would in<lieate that :L proportion of this ari ty 
of oil had it origin from animal matter furoi . bed by the low decom­
po ition of marine fanna, whose leath wa cau · d by some of the reat 
chaHge that Lave taken place in the hi story of tbe ontinent. 

The average gravity of the oils for the couuties name.d i 23.5° B., 
or 0.9120 pecific gravity. 

A.n analys i ' 1 by l\Ir. Frederick alathe, Ph. D ., of the average oil of 
23.5Baum or0.9l2 ·pecific gravity, in Ventura Conuty, i as fo11ows : 

Analysis of ann·age oil in Yentm·a County. 

I Mon. . .. .. .. ...... Coo U '"''''H .. .. .. .. .. .. .. .. .. -- .. _r_·e_r84_e•-~· 
H ydrogen ...... .. ............................................ .. 

' itrogen .... ... .. ....... .. ..................... .. ............ .. 

Oxyl:(en ... . ..... . ....... .. .. .. .... ......... . . . ....... .. ....... . 

c:.~;········· ·· ··~··· · ··· ····· ••••••••••••••• ••• 

12.7 
1.7 

1.2 

.4 

100.0 
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California crud e oil differs from th e Trenton limestone oil of Ohio, 
Indiana, and Canada, in its chemical composition, mainly in that the 
sulphur i for tbe greate t par t only confined by chemical sub titntion 
to the bighe t boiling ·on tituents, the asphalt, an d i p ractically trans­
ferred by chemical a tion to the _middle fraction during ui tillation iu 
the form of . nlphur-acldition products, another par t escaping in the 
form of ulpbureted hydrogen. Di tillation over soda or lime, or 1 ass­
ing the vapor over the same, completely eliminates the ulphur from 
the hydrocarbons. This is not the ca e with the Ohio, Indiana, and 
Canada on . 

The practical d i t illation and yield of various southern California 
crude oils, as cletel'Jnined by Mr. Frederick Salathe, Ph. D., are a fol· 
lows : 

Distillation a11d yield of various south em California ct·ude oils. 

1. .E PE OIL, OF 25.2° B. , OR 0.90!2 PECIFIC Gl A. VITY AT 600 F. 

Di s tillates . P er cent. 

Naphtb~t, 600 B. at 150o C... ... ... .... . ... . . .. .... ... ...... ..... 7.30 

Jllumiuatiog eli till ate, 42° B. at 3300 C......... .......... . . . . . . 19. iiO 
Gas dis tillate, 2 o B. ahove360° . ..... ...... ..•. . . . . .... .... . . 25.00 

Luuri ·atiu' dislilla.t , J1° B. a.bove 360° C.. .. ...... . .. . ........ 35. 0 

I A•ph•lt aod lo• • .... ............. ..... .... .... .... .... ........ 12.40 

;;~:~~ ~~~ ;~;~ ;;~;;; ; ;. ______ .... __ .. __ __ __ 100 00 I 
following analyses of crude 

2. CR DE OIL FROM FO R FORK ·, OF 24o B., OR 0.9090 PECIFIC GRA. VITY. 

Dis tillAtes. Perc ut. 

Jll.ph tba ..... .. . •••......... - -- --- . . • • • . . . . . . . . . . . . . . • • . . . . . . . . . 6. 00 

Illuminating el i tillate..... . ... . .. .... .••.. . .. . ... . ... ...... .... 17.10 

n distil lnt . ..... . . ..... . . .... ... .. . ...... ...... ... . . ... ...... 29. 50 

Lubr icatin g uistillll.te ...... . ... .. . .. ... ... .. . . .. ... ...... ...... 34.40 

Aspltalt ancllo - --- - - .- -- - . .... . ... . ... . .. .... ...... ... .. . ...... 13.00 
1--- -! 

t-_T_h_e_:_~-~-~-~-i;_:e_- -_b·-~--e--s·_-_~_-u_·;_l·-~_~;_;_~_-e_·t:_~-~-~-_t:_·_- _- -_-_-_- -_-_-_-_- -_-_-_- -_-_-_-_--_-_-'--

100 00 

I 

/ 

• 
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Distillation and yield of various southern Califor-nia or-ude oils-Continued. 

3. CRUDE OIL FROM TORREY CA~'YO ' , OF 27° B. , OR 0.8917 SPECIFIC GRAVITY. 

Disti llates. 

Naphtha ................. . ....................•.. 
Illuminating dist.il la te . ..... ... . .... ................••• . ....•... 

Gas eli till ate . . . . .... .. ..... . .......... ... ... . ....... ..•• ...•••• 

Lubricating d istilla t .... . . .............. .........••....•••.... 

Asphn.lt and loss ............ . .. . ........... . .. ................•. 

Total ...... . .... . ........................ .............•.. 

The pyridine ba es equal1.52 per cont. 

Per cent. 

9.20 
21.50 

26. 00 

30.30 

13.00 

100.00 

4. CRUDE OIL FROM LIMEKfLS CANYON (E REK.A. OIL COMPANY), OF 2QO B ., 
OR 0. 05 PECIFIC GRAVITY. 

Distillates. 

Naphtha ........ . . . .. .. . ... . ...... ............ ..... .. ......... . 

Illuminating distillate ...... .. . ........... ..... ... . ............ . 
Gas distil late ........... ................ ...... .........• ....... . 
Lubricating distillate ..... . . .................................. . 

Asphalt and loss .. ............................................ .. 

~ :;:~~~ ~~8-~; ~~~~; ~:~~ ;~; ~~~-t~ ....•....•.••••••••.•••. 

P er cent. 

14.10 

26.40 
2'1. 00 

27. 00 

8.50 

100.00 

5. CRUDE OIL F ROM ADAMS CANYON (T , ffiL OIL), GREENISR OIL OF u o B., OR 
0.9090 SPECIFIC GRAVITY . 

I------------D-is_tl_••••· ,_>:" ouC I 

~~~:~::;i~~ ~-i~~;~~~~~ -_ -_: ~ -_ ~ ~ ~ ~: ~ ~:: ~ ~ ~: :::::: ::: ~::::: ~ :::: :::: 2!: !~ 1 

Ga distillate............................................... ... . 17.30 

Lubricating distillate .................. .. ... .... ....... __ ... .. . 46. 00 

Asphalt and loss. ..... . .......... . ...... .. ...................... 7. 00 

Total . . .. .. . . . . .. .. . . .. . . . . . . . . . .. . .. . .. . . .. . . . . .. . .. .. .. 100. 00 

The pyridine bases equal 0.88 per cent. I 
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Distillat·ion and yield of va1"ious southern California cmde oils- ont iuued . 

6. CRUDE OIL FROM LOS ANGELES WELL OF 14.2° B. , OR 0.9708 PECIFIC GR.A. VITY. 

Distillates. Per cent. 

aphtha ..... .. .... ...... .... ...... .... .... .. ........ ...... ... . Trace. 
Ill uminating di tillate ...... .. .. .... .. .............. 

1
............ 6. 00 

Gas di t illate . .. .. ...... .............. .... .... .. . . . . .. . .. . .. .. .. 17. 50 

Lubricating distillate... ........................... ... .......... 51.50 

A.sphalt and lo s ............ ... ............... . .. ... ...... .. : .. . 25. 00 
1----1 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 00 

The pyr idine ba e equal 3.2 per cent. Thi erode oil contains 

usually from 2.5 to 7 per cent of water and 0.16 to 2 per cent of _j 
suspended mineral matter, mainly a .fine iliceou clay. I 

7. FRESNO COUNTY CRUDE OIL F ROx[ COALI NGA. OF 540 B., OR 0. 760 PECIFIC 
GR.A.VITl' . 

[This oil rcpr sents o. distillate made b)· nature, nearly all frac tions ba,-ing a low fire te t .] 

I-------------------------------------I-P-e_r_~_n_t._1 __ T_e_m_o mtoro. I 
oc . oc. 

Fra tion 1. .. .. . .. . .. .. .. . . . .. . . . . .. . . . .. .. .. .. . .. . 10 

Fraction 2... ... . . ... ...... .. ............ .... ...... 10 

Fraction 3 . ..... . .. .. .. . ... .. .... .... .... .. .... .. . . 10 

~::c::o~ :::::: : ::: ~_::~:: : :::::::::::: ::::::::::J ~~ 
Fraction 6................... . . . . . . . . . . . . . . . . . . . . . . 10 

Fraction 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

F raction . ...... .............. .... .............. .. 1 10 

!::c:::: ~~:: ::::: ::~ :::: ~:::::::: ::::::::::_:_: _::_:~: ,,__ __ a_~-~-' 
aRcsidu is hard asphalt. 

REFINING. 

49 t o 111 

110 to 121 

120 to Hl 

140 to 161 

16 to 176 

175 to 196 

193 to 227 

2~6 to 249 

U to 275 1 

tigatiou given o far it i eYid ut that t he refining of 
the crude aliforuia oil i not a,n ea y ta k and that t!J ey require 
refinino- method diffi rent from tho e practice l with ea teru or Ru iau 
oil . The c mplicat d nature of thi of asphaltic rude oils nece -
sitat s compl te limination of all un tabl h droca.rbon by ine pen­
sive pra tical proce e . no th r great difference xist between the 
pe ifi graviti of a tern oil eli t illate and t ho e of California oil . 
i co ity of eli tillate orr due d to ·k being equal tbe gravities are 

from 50 to 60 B . lower in ali fornia oil fraction than in those of ea t­
em oils. Fla lt and fire te ts ar from 100 to 0° F .lower in alifornia 
oil di ti llate than in ea tern di t ill ate of the same gravity. 

In the following table will be foun l a tatement of the production of 
crude petroleum in California, from tl1 e beginning of operations in this 
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State up to 1896 inclu ' ive. Tb y ar 1 95 and 1 OG ar r marka,bly 
clo e, the inor use for the year 1 96 being- oul 3n per nt o er 1 9 : 

Prod1telion of petroleum in Cctlijornia . 

I Year . I Barr 1-s. li- y nr. I 1---::= - --- - ---
Prev ion to 1 76 ...... .. 175 000 1 6 ... . .......... .. .... 1 

1 5 .. .. .. .. .......... .. 

12,000 

13,000 

15, 227 

19, 5 
40.552 

325,000 
1

1 !. ... .......... .. .. .. 

--- ---------

·~ 
377, 1.1 5 

67 572 

6 0,333 

303,220 

307, 360 

323,600 

. 5, 0-19 

470, 179 
705,9 9 

1, 2~~~ ~~~ 1 

1,2~ 

The total valu of the crud petrol >nm for 1 96 \Y a plac l at 
1,240 090, e(]ual to 99 ents 11 r barr l. Of t h total production, 

932,75 barrel wer produc din Los Aug l ounty. Tu remaiud r , 
3~0,019 barrel wa produced in V otura an ta Barbara, anta 

lara, Fre no Kern, aud an :Mat cou:1ti . Y ntura 'oun ty pro­
du ·eel about three-fourth of the 320 019 l>arrel an lin th e vicinity of 

ummerlabd, Santa Barbara ouuty, one-sixth wa produc d from 
72 well . 

WYOMING . 

The production of yomino- ha fallen from 3,455 barrel · in 1 95 to 
2, 7~ barrel in 1 96, a decrea e of 577 barrel . Th re ar . everal 
rea ons for this. Fir t, all the oil fields are from 60 to 100 mile from 
a railroad. Second , the general mfac of thi section i I vated and 
there is DO veg ' tation DO timber, and ~L great ar ity of good wat r . 
'I bird, the quality of the cru lei such that g n rally only a small p r 
ccntage of illuminating oil can be obtained. Fourth, t he greater part 
mu. t be ui po cd of as lubricating oil, and b iog o far from any large 
manufacturing section or points of ilist ribution the frei gh t rate , t 
carry it to any large market, at up tbe profit . 

'Ihere is no doubt that gre~t quantitie of oil could be produced in 
th tate from well DOW shut in, and it is only a que t ion of time un t il 
oiue oue of the fi elds will be rea ·hed by a railroad or pipe line, wh u 

tbe prouuction will be greatly increased. 
rrhere j a eries of anticlinal fold in a genP-ral DOrthea t- outh­

wc ·t com e, some of which have been traced for 15 mile or mor , who 
flank l10ld up the oil sand . ov r large area . 'Ihcraugeof oil-bearing 
-trata begins in the Eocene and extends down to the Carboniferou , 
and i generally found in sand. tou e _Q to GO feet in thickness, so far a 
developed. Such a large range of pi'od uctive oil strata is very 1inu ual. 
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The r eport of 1895 wa very compl te; tbe pa . t year, owing to rea ons 
before mentioned, ba. add ed very little of interest to it. 

There are ·ix well produ ing oi l, the rem ainder being but in. These 
six wells are owned by t he P ennsylvania Oil and Ga ompany, an d are 
located 50 mile north of t be railroad station of Ca ·per, in tile alt 
Creek oil fi ld. The oil i · hauled in large tank wagons to Cas1 er, where 
the more volati le portion, amounting to about 5 per cent: and a small 
pereentage of water, i removed in a small refin ery. The remainder is 
a higll grade of lubri cating oil. 

Prod1wtion of p lt·oleum in Wyonti.ng from 1894 to 1896. 

I Ynr. 

I •o~------------------

1 :·~ ToOal ••••••••••••••• •• • •• ••• ••••••••••••••••••••••••••••• • -~-:-:-~-· -I 

KANSAS. 

The pro luc ion of p trol nn1 in J ansa in 1 96 wa in rea ed 155.62 
nt o,·er 1 9~. From tl1 followi1w stat'm ut it will be een that 

o-as w ll , an l 4 7 

]>rodu clion of cnt<le p lrol u.m in l\a11sas in 1 96. 

A,. ra«o p roduction of produ cing well urillcu ............ ...... ...... .. 
Production for 1 96 .. .................... .. .... ........ ............ ... . 
Dnily :1\'era.,.e .................................... ...... ...... . ........ . 
Avorag uumbcr of wells prod ucing .................. .. ............ .. .. 
Daily av rng r r well. ................................... . ......... . . 

Barrels. 
12 

113,571 
311.17 
57 
5.45 

t t he clo. e f 1 95, 5" well ·were r ported producing. Tile Forest 
Oil ompan. i ~:; now the only producing company in the field . The fol­
lowi ng tn.bl show by coun ti t b well record iu Kan as iu 1896: 

)l'('l/, t·ecords ·i11 Kan as •in 1896, by counties. 

. - I Wells Wolls G~ts ~ 
ounty. drill')d. ~~~~ 

] .,~a,tl o ............. · - ---- ------ - ----- . ..... .., ~ -------- ---- - ---

Bourbon ..... ...... ....... .. .. . .......... ! 4 4 ...... ....... .. . 

All en ........................ ...... ...... , 15 12 1 2 

T oosh o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 1 10 

·wilson .............. .. ................... j 73 35 6 3:2 

Elk ...... ................ .. . ........... .. , :;: 2 ............ .. .. 

l\Joutgomery .......................... •... 16 13 2 1 

C
a n qua..... .. ................. .... .. 5 3 ........ __ ~ I 
Total .... ........... .. ~ .. . . . . . . . . . . 135 7i5 10 I 47 

~----~----~--~----_J 
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The total product of oil in K;~n a , so far n.s record have been 
obtained, i ' a follow : 

ProdMtion ojpetrolemn in Kansas. 

Year. I Barrels. 

1 9 o,o0o0 •••.•••• . o .••••. 1 ~oo 
] 90 0 0 0. 0 •.• 0 0 •• 0 •• 0 •• 0 •. 0 1, 200 

~ : :: : 1,4~ 

Y011r. Da1·r Ia. 

1 93.0 0000 oooO •••••• 000000 1 ,000 

40, 000 

1 95 0 0 ••• 0 oO 0 0. 0. ooo 00.... 4-<1 •130 

1 96 0 0 0 0 0 0 0 0 0 0 • 0 • 0 • 0 • • • • • • 113, 571 

TEXAS. 

The increase in Texa from 50 barrel in 1 95 to 1,4-50 barrels in 1 96 
is by far the greate tin rea. e in any oue tate for tllat y ar. 'rLi n w 
production com s fr m 5 well dt·illed during 1 9G in avarro ounty, 
near tlle town of or icaoa. il wa fir t di covered everal years 
previous by the drilling of an arte ian well in ear b of water. TLe 
oil wa.<; originally found at a depth of 1 035 feet, tu formatiou b ing a 
S£1ndy s h£11 12 to -0 f t in thi kn ss in th "blu I oud r s o, murl, 
wllich i reported a extending 500 feet below the oil hal . A fine 
flow of water wa found at 2,400 feet. or icana i 165 mil nearly 
tlue we t of Shreveport, Loui iana. The oi l i · mth r dark in color, 
with a pecific gravity of 0. 33 to 0. 24 or 3 o to 40° Baum , and it 
appearance and phy i al condition are very iroilar to tbe Gali ian 
oil. The following table of_ the fractio11al di tillation wer I repared 
by the cb mi t of the Texa agricultural exp riro ental tation, and 
app ared in Bulletin :ro. 3-. The table of coropari on indicate tlle 
very uperior quality of thi oil. 

One-haJf liter (or about 1 pint) wa ubjected to eli tillatiou and the 
follo\\ing fraction· obtained at the re pectiv temperature · expre sed 
in degree. of the centigrade cale : 

gan to boil at soo. 
Between 80° and 90° gave off 16.4 per cent of its volume. 
B tw en 90° a nclll0° gave off 7. per cent of it volnm . 
Between 110° and 1400 gav off 10.4 per cent of it volume. 
Betw eu 140° and 1700 gav oft' 9.2 per cent of it volum e. 
Between 170° and 200° gav off 3.6 p r cent of it volume. 
Between 200° and 2 0° gave oft" 16.0 per cent f its volume. 
B tweeu 2 0° and 305° gave oft· 11.2 per cent of it volume. 
Auove 30-0 gave off 15. per cent of it vol ume. 
Making the total volatile matt r about 90 per cent, leaving a coke 

re ·idue of about 10 per cent. Reported in a difl"erent way for t he 
purpo e of com pari ·on , the followiug re nlt are obtained: 
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BeTia n to 
Came o,~er \ Uetw en Ch-er 

UO l :tt.-
und er· 150~ nurl 3050 c. 1500 3UUD 

'rude oi I from-

0 P er cen t. r er rcut. Per cen t . 

Texas- or icana..... 0. 0 34.6 40 1.5. 
J' enn - ~· 1\' a uia ........ . 2 21 3 -10. i 
:a li(·ia . . ... oo 00 ,oo .. 90 26.5 li 26.5 

Haku ... oo ..... oo.oooo 91 23 3 . 9 
Als:1ceoo oo oO ........ oo 135 3 :-o 47 
ll ano,·cr. OOoOOO .... oo 170 ···-- - ---- 32 6 

It will be s en from tbi that the oil ompare very favorab ly with 
P 1msylyania oil , which generally yield in pra tice from 60 to 75 per 
ce nt of buruing oil of fir t and econd quali y . 

Tl1 c above fi rr nres, exc pt for th e Texas oil, are takeu from adtler's 
Indu. tri al Organic Cb mi try, pag 1 . 

Th re are a numb r of point. iu Texas wh ere a da.rk oil of 2 o to 3oo 
gravit · is found. Tbi fin d a mark et a a natural lubrica,tiug oil, 
a ml i btaioed by drillin g ·h!lollow W<'ll·. _:rear a n ntonio Bexar 
'ount), a few barrel a re annually produ ed. In }lacogdoclJe ounty 
0 mil outhwe of Shreveport, Louhana, and at our Lak , in the 

w stern lin o f Jeff r n ouuty l1 r a v ry s mall production of 
Il ea y clark lubricating oil. 

Tl1 production of petrol um in Texa in e 1 !) ha b n a follow : 

r 

l 'rod uction of JlCt!·oleron in T .ras from 1 9 tu 1 96. 

--; ·::___ """ ··I 
1 '!l3 . ___ . _ . . ____ .. __ 00 .. .. _ • ;:;o 

:>4 
'4 

J .2 ..... .... ....... 0000o000 -15 

MISSOURI. 

~~ J 
1. 450 

lltl1 crudeletrole.nmproluccd intlJis tatedurinrr1, 9G am fromtwo 
w lls in Bat .- 'ounty. It i con, iuered a good grade of Jubrieating oil. 

I u th following tabl i. rri \T u the proun t iou of crude p troleum in 
1\:IisROJHi from 1 39 to 1 9G: 

Pt·odu ction of petroleum iu .Missouri f rom 1 9 to 1 96. 

r- y~, .. ;;;;,,-8.--_-__ -~~·:_ ' ·~·re'•l 

I ~ :fl~:::: ::: :: ~:: :: :::: :: : ::: 2~o ' ~ ~~:::::: :: :: :::: :::: :: :::: _jjo ' 
-. ·. ·_ -_ -_ -_ 0000 -00· -_ -_ -_ -__ .. _ ·_ ·_ -_ ·_ -_ -_·J 25 1 !l.5 00 00 -- .. 00 00 00 00 00 .. ---- 10 

10 l 96 . 00 ................... .. 4:~ 

---
1 ' GEOL, 1>1' .J--:)-! 
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ILLINOIS . 

The only procluction of crud petrol nm in thi , tate i · n a r Litch­
field, 1\IontgO Di ery Oonn ty. Four or fiv w J1 ·· a r prodncin o· a dark 
natural lubric~Ltin o· oi l of 2~0 B. , which tind: a market a t Litc llli ehl. 
Thee well ' are from G-10 to 610 feet in de[ t l1. 

The product ion or p trol um in thi ta,t cin e 1, 0 ha: u. II ;) • 

foll ow : 
Prorlucliou of petroleunt in I llinois from 1 9 to 1 96. 

-
Y t·a 1· Bnrrols. 

1, 460 

900 
675 
521 

. " "'· -, """''''· i 

1 93...... ...... ...... ...... -100 --- ---- -- - -----· -- ----
----·-···· ·---- ------· 3 0 

:wo I 1 ~=~-- -- ........ ...... .... .. L .... .... .. ........ .. .. 1 ll6 .... .. .. .. .. ...... .... .. 250 

INDIAN TERRITORY. 

There ha ueen considerabl e work done in t he Terr itory durin g- 1 '06. 
Tl1 e 'reek Oil a nd ompany, f l\fu koge , r k ount.r ha · 
compleLed tw 11· li . ln l>ot u t ue · well~ a l1 ard wuite '<1nd wa · 
en countered at ab ut 700 and 1,100 fe t. Both ·and y ielded an 1-
lent qualityof lightoil ofan amber- <>-reen c Ior ,470 B . Thi 
ha uo t yet been ·ho t. 

well drilled at R d Fork, al o in Or ek oun y, by this ompany 
in November, 1 96, howed a mall q uantity of dark-brow u oi l , imi lar 
to th e oil found in 1 an a , at a depth of 1 00 £ t . 

Tbe Okmulg e Oil mpany, of '[u ·kogee, began operati n in 
December 1896 at Gufaula. The Cherokee Oil aud a ompany of 
Obel. ea ha{l !) productive well at the ·lo e uf 1 06. None of t b >m 
are uow being pumped, but lrilliug i con t inued t o mor fu lly t . t 
t heir terri to ry. Th fir. toil wa f and at about 300 f et. 
t wo ·and that lnwe 0 rar bee11 developed that produc oil 
by 120 feet of gray a nd bla k late. 'Ihe p rodn tiou i 11 ot lar <>'e, 
b iH gfrom :tto-!barrel. per lay; t begravity i '_, o B, The fl a ' hill O' 
poin t i aid to be 175° ; cold te t 100 below ze1·o. It i said to lm a Ll 

exc Jl eut lubricati11 g oil a nd will b e old only a n ·h. 
'I be total production in co 180 l h a been a fo l I w : 

l'roduction of p lrolewn ilt Indictn T n·rito1·y f rom 1 .?1 lu 1 96. 

r :·~ y "' ~I "'":,o~o. !ll - Yoo, - ··:ro:• l 
1895::·:::: ::: ::: :::: ::::::::1 a: J 

1 96 ........................ ~ 189:3 .............. ... . .. ... . 10 
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CANADA. 

The r g-ular produ tion of the oil field of Petrolia and Oil pring-s, 
about 1 mil OLttl•ea · t of arnin, at the mouth of the t . 'lair l'iver, 
forth pa t ten or twelv year ·, i · one of the most r markable fa. ·ts 
coun ected with the field. In very many pla ·es the Oorniferou, lime. 
st,one bow bitumen. Rome oi l, anu ga l.JUt·nowb reel e i tb re any­
tbino· like the quantity of oil that i produced at the e loc:aliti now 
o,· •r t hi rty year old. 

Ther arc ab ut Hi square mile jn the Petrolia field proper and 
2 square miles in tb il prinO' tield. everal w ll were tlrill d nea.r 
Bothw 11 15 mile. · , on t hea ·t of Oil priug, , aud e•eral v ry fair wells 
secured, but notlJing yet has b en found that will ompar with th olcl 
field ·. Til w ll in tb e fi ld l1ave to be torpedoed with from to 10 
quart - of nitrogly --rin, which lmtt r the rock and in rea· tlJeir 
production. 

South E - ex County and P lee I ·land have fu ruisiJ ed several w II 
that lJ avc be n reported a · ranging from 20 to 40 barrel .. Tb oil i 
fonncl uelow the ·as. 

The u ual maun er of pumping the well at Petrolia and Oil [H' iug 
i · by lu t r . and by thcsy, t m of' J rker rod . . '' A I air of 1:.-llor e­

will lump 6 to ·o ''" 11 - that ar ti·ung out for a mile. 
(1 rri k ar u.sccl only to put down th w 11, and are movable. 

'ro pull t h rod .- thr a ' h pole ar used 45 to 50 fe t long ami abo ut 
in ·h .- through, m tin ··at a point directly ov r tb hol ; fr m tl.Je 

ap · a lin! i su 'P ndt>.d so hat tiJ tn. kl ·an be fa t •ned. Th oil 
fi ld pr ' nt t h nr p aran of a ma - of hu·o· tripod - catter d o\·er 
til' ground. The snrfa ·e and · teudin~ down to th llamilton lime-

i:;; a touO'h pia i · ·lay \Yhiclt i · waterpr of· tbi. i utilized iu 
· oring- tl1 oil. The ta nk of \YOOtl i plaeed in a ·ir ·ular scava,tiou 
and t h back thomughly rnmmell with tiLe ·lay· the top i · in ·orne 
in ·tan ·c · cov •r d al o · thi pr v n t hying ont a,nd add many y at'S 
to Lit li~ of t h tank. 'rh 'anatl ian y-t m of drilling, with pole8 
instead of' rope se 1u to h :Lv been ex lu i\ ly u' d in tlti fi eld. 
'rew - train d to t lti y t ru hav introrlu d it iuto a,ll t be fi ld - of 

Enrop , and wer' h [n--t to op n up se,- ntl of the Jaro·e development 
that hal former ! been opt>mted in a v ry un a ti factor.) mauner by the 
old ·y tem f pit . 

~ nm ron w 11 hav b en dril led out id of tb Provin of Ontario 
in :-; arch of oi l. A w •11 wa dl'illed to the deptl• of 1,011 f et at Athn.­
ba ·u ' Landin g, on the Atbabasca Hiv r, by t b Canadian govemment 
in 1 94, which hO\\' tl o111e gas but uo i I. Tll re are num rous how 
of ta.r ::<pring ·i n t h sand. toue, whi ·b ha b en plac din t he retaceons 
formation, ~wcl t ra c of both oil and o·a are found aJouo· t l• e At,balm ca 
Hiv r for ma.n y 111il orth of this alon o· t he va ll e) of tiJe lave 
aud 1\'[a ·kem~ie riv c tar and o·as sprin o· are r port d. 
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T he G ologica1 urv y of annd<t r port oi l spri ng. in t h mvin 
ofQuebe 

1
Jt >arth xtr'rnit r oC t hc C: H, J)t; peninsuln . Jni ' OL,.i "· ll s 

were drilled near Point t . L' ter ne b ,in o· rtbon 3,000 fee d e p· 
evera,l how. of oi l wer r eport <1 bttt notlt ing· to indi ·nt it:; pr se n· 

in payitw q uantitie . On of th in ·cnti e to lind oi l in ('a,nacla to 
upply tho hom demand which it tloc · u ot, i t it impor (lnty on rnclc 

and refined oil . The following i.' ali t of t lt import (luti 

Import clulie 011 Canadian pctroleu111. 
I' r IJa•·rcl. 

Crude petroleum, t cent 1 r imp •·i:ctl gnllon _. .............. ......... ...... ' l. 12 
Illnntinatin~ oiJ,et .,7 \- c ut prl'ilnp rialg-alJon.~-··· · ----·---· ··· ··· ·· - · · 2.52 
Lnht·icnting oil , 6 cent p •· imperin.l gal lou ......................... ..... .... 2. lO 

The anadiau barr 1 b a 3.) imperial gallons of 377 .'27 ubit: in 
makin g· 0 70-!.-! ·ubic iu cbe · · th, ni ted tat . baiT 1 lt as .t'J ga ll on of 
231 cubic in ·be', making !) 70:3 cnbi · in h -a very li ght cliff ren · . 
'l'b imperial or 'anadian ga ll on i:s ..,O p r c n t or· n -fifth, laro- L' than 
t he United tate · gal lon. The follo"·in o- tau! It o"· t h .- ltipm nt'> of 
crud p tr 1 um an d r fined petrolt1m cl to crLHl (}uival n t 
from Canada in 1 '0.::1 aml l ' OG: 

hipm enls of cnHle p el1·o/eum anll reJin c1 ]J ltoleum ,-rducecl to cl·nclc equira/pnf Jrom 
Canada iu 1 95 (tllcll 9(]. 

(Barrels of 35 iu1p riul .f!:lllon .] 

1 96. 

Crnt!A Crude. 
quint! nt. 1 

:Month. I 
Retlncd. 

Jaunary .. . ......... 21,155 27,323

1 

9,462 25,696 1 , 255 

Febronry..... . . .. .. 1 , 10 I 2:- , 75 3. 497 20, 5 - 16, 316 

~larch ............ , 17, 0 19, 25 66. 9 ~3 20, 030 1 1 101 

April, ....... .... .. r,400 17, 955 I 60, 2 7 16,353 21, 912 
:\Jay ...... .. ....... 1 , 165 1 , 3 2 64- 120 17, li'i6 10 4 L 

J nne............... 15, 670 17, 72:- 59, 9 2 1 15 . .J/6 13 191 

.July ............... 1 ,9 5 17,370 62,4-10 15, 413 1 1 , 16 

Angnst ............. 17,335 24,335 7 ' 173 I 16,314 24-, 1 

, .. ] 
erJ!Ii\'nl ent. I 

-I 

3, -195 

66. 797 

cptembcr ........ . 20,772 32,61- 102, 30!1 1!), •161 3 ,673 116, 1<14 

ctober ............ 24, 970 46,727 141.7 7 1 23, 290 I 42, &!9 129, fll3 
No,·cmber .......... 19, 90 2, 4 -i 101. 100 25,966 , 33, 147 10 , 3! I D~mb" .......... 23, 750 01, >lG 10'3, 115 _:9, '"._I 30,001 I~ ~' ~6 [ 

otal .......... 232,2 :2 311,962 1, 012, 1 5 235,24 2 6, 77 9~ 

F rom 1r. Ke1·r, of P etrolia, is receiv d the following- tatement 
regarding the shipment and pt·oduction of oil in 1 !H 1 95, a,nd 1 9G. 
The e are tbe shipments by railroad, a nd a t'e g i veu in b a rrel of 5 
gallon each, by months. · 
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Shipment of crude petroleu m from th e Pelt·olia ( Outa?"io) oi l.fi elri in 1894, 1 95 , cmri 1 96. 

[ Barrels of 35 imperinl ga llons. ] 

!=;=- '""''· 
Januar y ... ..... .... ........... . 

1 94 

101. 570 
F el.J rn a r ,1· .. ... . ..... . . . . . ...... . 76. 1 3 
:\I:1 1Tb ....... .. . ... ......... ... . 60, 66 1 
April .. ... . ... .. . . . ... .. .. .. . .. . 73, 463 
Mn y ... .... ..... .... . . .. ... .... . 67,369 
.Jnn ... . . ........ ....... . . . .. . . 57 30 
Jn] _, . ...... ------ . ............ .. 69. - 6 
August ...... .. ..... .. ......... . 6,3-15 
Septe mber . . . ..... ........... .. 10!:1,973 
October . ...... .... .. . ...... ... . 156, 163 

ml.J r r ..... . ........ ....... ·1 
ml.Jer .. . .. . ... .. .. . . ...... . 

122,513 
97, 170 

Total . .... .... . ......... . Oi , 2G 
'bip] Pd by pipe lin . ......... . 10,000 

Totnl . ..... ... . .... ..... . I, 1 26 

t'k in tanks-

.J nu ua ry 1 ....... ......... .. 77,000 
I) cern h l" r 3 t. .... ..... ..... . ·10. 000 

l ncra ur d ecr a in · to ·ks ... -37,000 

pproximato pr ductioo .. 1. 051 , 26 

60.2 7 
&1 , 120 
"9,9 2 

-62,410 

7 ' 173 
102.309 
14-1, 7 7 
101. 100 

- 12,911 

!)99, 274 

3. 495 

6-,2 3 

71, 133 
43, 3. (J 
4 , 459 
60, 33 
71'-,5! 

116, 14-J. 
129.913 
103, 3.J. 

26, 000 
33,-60 

+ 7,560 ' 

969 11 

Owing to pos ibilitie of be dnplication of ~-JIJ ipments, Mr. Kerr 
on · id · t he produ tion g i en to b to o-rea t b y about 10 per cent, 

th prod uction fo r 1 05 and 1 9G to b n bowu in t be 

HBiimalell Jii 'Odu ction of pct1·ol um i n anada ·i-n .1894, 1 95, and 1896, by Jllr. Jam e Kerr. 

[Harrel• of' 35 inqwriol gnll ons.] 

[~.:,, by ro,a ...•. ..... ... .... ... . . 
' hipp d by pip line . ............... . 

1 9~. 

!)70,943 
10,000 

Total .. .. .. .. .. .. .. .. .. .. .. .. .. 9 0 943 
Iu rea or llecrea ·e of stock . . . . . . . . -37,000 

i\lakiug th produ ction ....... .. 
1 

943, 9•!3 

l 95. 1 

!)10, 967 1 
1 .. .... .... .. 

9tO, 967 I 
- 1:!

1 
911 I 

~ 66 053 
' 

0 

66,053 

+7~1 
~3~ 
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I u the f llowing t able i giveu a stat m ut of th e production of 
p t roleum in Ca nada in the year 1 G t 1 fJG <Lllcl t it valu e of t he 
same. These fi gure , it i . tat d nre calcul ated ft·om th e offi cial iu sp c­
tion re turn , a utl the vnln e a r ·ompu tcd at t he a.vera.g y a rly 1w i e 
per barrel of 3.J im1 rial ga llon . 

Proclttclion and wine uf petl·olrmn in aualla from 1, 6 to 1 .96. 

!Darrel• of 35 imperinl gnllOII S.] 

Y ear. 

1 7 ...... ·- - - ------ · ·---- - - - - ----- --- ·----- -- --
1 

1 

1 90 .- ---- .. .. -- ---· - --- .. - - .. .. . - .. ·- -- ----- --. 

1 94 . ... -- ---- ------------ ..... . ·-- --- ---- - - - -- -

1 : :; :~ : 

·r rotln ction. 

·I 6, 441 I 
763.933 

733,564 I 

639 991 

765, 029 

T5 29 I 

~:;,,, II 

595, 

755 571 

612, 101 

902, 734 

1, 00.1. !') 6 

() 2, 4 9 

3-J, 3<14 

35, 32~ 

1, wo. -2o 
1, 1"5, 646 

The a.verage clo ing p rice of petroleum for aclt y :w fro m 
1 fl6 a.t the P etTolia Oil Excbang , togeth er with t it ' total ·a l 
year on thi exch ange are a follow : 

1 .::> to 
fo r the 

.Llt-em{fe )n·ice £wd sales of crude )Jetrolemn in tke Pet1·ol-ia il Erchange f1'0ilt 1885 to 1896. 

Year. ]>rice. '~ 
Bane/.8. 

$0. 2,r 71,500 

6t 7 2,570 

J 7 .... . .... .. . . ..... .. . . .. .. ... ........ .. . .. . . . .. . . 78 406,203 

1888 ... -·- · · --- · ------ . . ... . ·- .... ·-- - . . · · - . .. · -- -- · l. 02{1- 516,007 
J g ___ ___ ----------- · .. .......... ------ ...... ·----- . 92{1- 400. 932 
) 90 ... ... .... ..... . .............. ....... ......... .. 1. 1 39·1, 924 

~ :~::::::: : : :: :::::: : . :::::::::::::: : :: : :::: :: :~::: I 1. 33{1- 377.453 

1. z6,r JG:i, 315 

1893. - - - .. .. - - .. .. - - - . .. - - .. . - - ... .... . ... .. .... .. - . 1. 09!- 20, 94 1 
1 9-L .. .. ... ............ ... ...... . __ __ __ . ... ____ .. .. 

t 

1 95 .... .... .... .. .... .. .. .. ................... .. ... 1 

] 96 . . - --- · -- --- ·- - --· · --- -- . . . --· ---- -~- - ~· ·---- -1 

1. OOt 32,34 

1. 49 i- ' 1'' J .... , nn 

1. 59 0 

---
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There was a great falling off of sale· for the la t thr e year>< previous 
to 189G, and durin g la t year they ceased altogeth r. Tbi does not 
imply a tl crease in the a,ctual busioes in the oi l field, but simply that 
the 1)etroleu m went direct to the r tioeri s in tead of b iog old by the 
broker through th e exchange. The exch~tnge price show t he value 
in the market. 

In tlJ following table will be found a tatement of the average 
clo ing price for crude oil on th Petrolia Oil Exchange fot: 1 02 to 
1 9G: 

Llvo·agc closing price of c1·uclc pctrolcuut ou tho Petrolia Oil Exchang e ]1'01n 1 92 to 1 9C, 
by 1n011lh8. 

1 xfonth. , __ 
.Jnnuary . .. .... ..... . 

F bruar · .. ........ .. 

March ... . .. ... . .... . 1. 27t 1. 19 

April ......... .. .. .. . ]_ 26!- I 1.19 

}iay ___ ___ . . ---- -----

June ..... ....... .... . 
1. 25! I 1.07 

1. 27-t 1.07 

.J nly ...... . .•... .. . .. 1. 26~ l. 06 

A ugu t .... .. ........ . 1. 26 l. 03 

. ep tmbr . ...... .. .. J. 26 1. 04 t 

0 tob r .......... .. .. J. 26t LO~ 

~o,· mb •r .......... .. I. 25 1. 0! 

D 10 her .......... .. l.l t 1. 02 

Avora rr __ ...... 1. 26t I I. 09t 

---

$1. OJt 
l. 01 

1. 01 

. 9!lt 

. 92 

1.06 

1. 12t 

1. 13t 

LOO 

. l. 16 I 
1. 19! 
1. 27 

1. 55 

1. 67t 

1. 52 I 
1. 52t 
1.54 

1. 55-t 

1. 59t 
] . -1-t 
1. 7'.1 

---1 

J. ·19!-

$1.72 

1. 72 

l. 72 

1.71 

1.70 

.1. 50 

1. 50 

1. 50 
1. -o 
1. 50 

1. 50 

1. 50 

1.59 

1 t will l.> n ti ed that the price of petroleum in tb above t able wa 
high st in D e mber 1 ' 0.1, a ucl Jaunary, Feuruary, and 1arch, 1 ' 9G. 
Th pri e of Lima oil wa hi ·be tin Apri l, 1 95. The laro·e cliff ren e 
in t h pri · f Lima oil a ·ompar d to ' aoadian oil \Yhi ·hi nearly ' 
of t iJ M1 quali ty i ' owino· to t.h prot ction given the Canadian prod-
u ·t by th impor·t duty a,lready m ntiooeu. 
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The following tatem nti s giv n of t!J op ration of t!J r flnet·ie, iu 
Canada, for the year 1 90 to 1 !JG, iu clu iv : 

P 1·oducl ion of ('auadiau oi l ·t cjin ti e~ .(tom 1 90 to 18 lj, 

[ l mp"riull(nlloo .] 

llluminat inf! oils. Ren zi no nn d naphtha. JlnrnfH n oil!" . 

Y ear. 

1 Quu ntit y. 

Gallon$. 

11. 129, 277 '1, :.6-1, 617 

10, 4 27 0-10 1, 170. 24 1 

1 92 ... 10, 06, 06 
11 , 100, 10 

11 2 9. 741 

1 95 ... 10,711,37 

1 96... ll, 207, 150 1, 251, 122 

Qnnutit_, .. 

Oallo>I B. 

636,247 

03,971 

793.263 

7-1, 192 

615,03 1 

612, -1 -t 

719,453 

\ 'R i ll . 

37, 026 

3G, 790 

60 130 

5-l 760 

Qnnnti t _, .. 

Gallons. 

44 6. 

6-2,2 7 
l , 0:>1, 163 

1, -43.92-1 

5-t. 515 1 2 :2, 749 

63. 026 1 0 16, 03 

70, 73 1, 0\-1. 271 

\'aln 

$64 713 

T 77~ 

127,351 

116, 233 

lJ '053 
1·10, 24i) 

132, 0 

Gas aud fu 1 oil . Lubricn1 ing oils nud tar. 
Y ea r. 

Qu~ntiry . Y nluC\, Qun utit y. \ 'n lu . 

Gallons. Ga l lo>u. 

4, 2-16, 447 , 752 - 77,3 130,34!) 
3 373, 720 9, 267 2,5 '000 101, 752 

202. 047 3 177, ·s 133 336 

217, 74-0 1 76, 633 92,6 1G 

197, 193 1, 01, 1H 
I 

74 ,309 

21 '692 l, 69 '5->!l T :-7 
6, 7 261 , 61 1, .J47 455 77, 10 • 

---
l):u·aft19 w:u:. 

Yon r. Yalo of lher Total ,·nlue. p rod ucts. 
Quant ity. Value. 

Pwnds. I 
1 90 .............. 913, 730 I $56, 903 · ----· ---· -- -- •J, 63 420 
1 91. .......... .. . 7-ll, 611 I 60,687 . ...... ---- .... 1,534,509 

76,570 ---- .... · ··--- 1 7 2,365 
1, 659, 167 ------ ·--- ---· 1, 675, 7 I 
1, 9:-0, 172 ..... . ---- -- -- J, 567,1 34 
1, 840,021 $ ,soo 1.806,327 
1, 532, 670 7, 774 1 2, 267,642 
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T h followin g tab! how. · tLe amou n t of Canadian oi ls and n aph tha 
in p eered, together " ·ith t be a mount of crude t hat is assu med a the 
equintle nt of b r efin ed il au i t he r atio of crnd tor fined: 

anadiau oils anclnaphlita i nspe ·/eel, a.1ul corr~poncling ,,uantilics of crude oil . 

1 Hdiue<i ils 

1 
i r\sprct •d. ____ , __ _ 

Crud e 
rq uin1l nt 
cnlculnte<l. 

Oalluus. allons. 

1 :L ...... . .................... .. 

1 , 3 .. .. ..................... .... . 

1 

1 6 ........................ .. .. .. 

l ' !lO ...... ..... . . ..... .. ......... . 

18!11.---.----.---------------- - ---
I ' 9:.! ........................... . 

1i-l!l: ---- --.- •• - . • --- ---- . ---- - - - - -. 
1 !ll .......... : ............. .. . .. . 

1 !l.i---- ----- - ------ -- - - - .. -. -----

I fiG ........................ .. .. .. 

6. 106.7 '. 

5, 910, 7 7 

6, !l70, :}30 

7. 6.i6. Oil 

7, G6 1. 617 

ll. 1+9, 472 

i-1, - 13, 96:2 

~~. 5·~ 5, 95 

9 -16:2. 3-1. 

10.121,:210 

JO, '37 . 107 

10. :no. 107 

lO. 61 , 0-l 

11. on. o ·z 
10. li7 I. 232 

!1. li6(). 73:~ 

AUSTRIA - HUNGARY . 

( ;.A.L1 'I.A. 

12, 13, ;)6(i 

13, 13-l-,99 

1.3, 4 90, 111 

19, 1~0 027 

19, 151,0-12 

:?1, 4-13. 979 

:21 694.637 

:.!5, 120, 776 

24. !l :2. 19:) 

26. 63 1, 763 • 

:!7, O:!G .. 1!)7 

:17, . 91. 33+ 
27 . 9 11. 221 

29.0 1 . 6:H 

28.090. 8-1. 

25. I:P. 770 

Rar io or 
crndt." tn 
reHncd. 

100 :50 

100 : ) ij 

100 :4:) 

100 :10 

100 :~0 

100:31< 

100: 

100:: 

100 ::~x 

1 00::~1! 

100 :3 

Gali ·i a o •t ·upi th thi rd pla · in t ll pr du t ion of oil a mon g- the 
con ut ri s of t ll ' wol'ltl yi ldiu g tlti important arti le of com mer · . 

Th ey ar J 90 was r rn ,trkable for the la rge dcvelor m n a t chod-
niea , ;tbout mile .. ou th wc t or t L town of Bor la w. l nriug- t ll 
umm r ·c t hi .:' y nr a nu mb r of htrg w ' ll w r found prodn ing 

front :.00 to -1-00 barr l per day. 
I u t lt lliOn t ll of \ ugu t, 1893, tbe' Jacob w II · ·omrnenced to flow 

whe n a, d .ptlt of :{():3 m ter , or !)\1 ti et, ''' a' r a·lred at t h rate of 
b tw' 11 G 000 antl 7 000 bnrr I p r d:1y. Tbre mont h s after it was 
down to I 000 barrel ' 1 •r da a n d would have r each ed t hi amount 
much oon r hn.clnot h !l ow b u hu otl' most of the ti m foe want 
of tanka ge. 

Durin ,.; t lr c f<tll of 1 'Oi1 t h ' r were in a ll about 100 weJI prodncin g 
a nd i)O drilliug well . 

A t ·lt odni ca a nnroiJ r or la rge iron tank s; wer rectetl . A 2- in ch 
pip liu G util e· lon g •onn ,t S ltodnica and Bory law. a nd auot,lr r a 
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3-ineh lin , wa, · recently compl ted . Th oil in th is 11eld con tes fro m a 
dark, compact Bo n and . Th wells ar from 1 000 to 1, ilO t: tin 
d pth, nnd in thi . locality nr mp;mttively l're from mwing trata 
rertuirin o·o nlyfrom two to t hr e trin"' of ·a iu o· to r each Lh oi l-b aring 
formntion. 

Potok is th next tield in impor ta,nc 
we ' t of Kro no. lt wa~ op n >d up in 1 9. Tit r ar -~ .3 to ;30 w lh; 
her nan area of not mor than 50 acres. .Auont 100 well ' are pro­
ducing in this fi lrl. Tll o laro·e t well · found heir produ ·tion at 400 to 
550 meter~. Th cl p oi l-produeitw ,y 11 in Euror found It r . 
It is G53 m ter ( ~ , 1-10 ~ >t ) d ep, and i , a fair prodn 
year, old i . t ill protlu iug at th rat f 100 barr 
locali ty is al~o notetl for t !J pr · nc of a who! trib 
knO\nl a::; f(>ra minifera . 

H.o1cn e, 1\'ietr ~no . and Robrkrc.-'rbe thrc di' il' ion s are r 'ally on­
tinuous. Tbe g n rnl onr i N . . )..)O K and ext n l :-; for mil e . 
Th ere a re in all 6.::; prouurincr w II _, fr m 3' 0 t 3UO met I" in <1 p h. 
Th produ ctio n in 18!)5 wa about , 0 000 barr 1. · from t it 
formation. 

Rapica, Ruska, ' irl?'y anrl el•o1ca.-Th . e ar a ·onn ct d lin f 
de,·elopment. Toe ge n raJ conr i , . a·o E. tor U meter , and tlt 
fi e ld . h :w a com bin d produ tiou of 7:3.000 uan I per annum. Th e 
depth of thew ll. varie. from 260 to 3 0 meters. Thcr nre abou ILO 
well ' in the entire group. 'om of th olde:o;t Jlit. tha t baYe be n 
worked in ali ia are found b re. Tb er i · a , ri c. · f ~lei . lying 
parall I to t b g nerall ngth thaL ha criven uun ual wirlth to th e JH' -
du ing territory. The oil i found in th npp r r ta ·eou · a nd lower 
Eo· ne. 

Pasiec~na.-Tbi · place i .-o mete r: . out!Jw st of Stani law quite 
n ar the Hungarian bord r and i a comparMi\ ly u w fielt.l. Tit re 
arc 25 produciug well , having a produetion of L5 barr . ], p r clay. 
The oil found here i of a very light-o-r n color and a gravity of -oo 
to 52° Banroe. It i mo tly refin d on th pot a nd ha uled by w;1gon. 
over a mountain pa to Huugary. Th e ri \'er her cuts t ltron g-h a n 
areh of the mea ·ure at nearly right angle and fin ly xpo C" t lle 
strata. The oil i produced from the low r Eocene. 

loboda.-Tbi is the mo t southea terly field in Galicia, and cov rs 
an area of about 100 acre. , on which over 200 wells have been drill d. 
From 1 0 to 1 5 these produced about 30,000 barrels per mon h; 
th eir production now is hardly 3,000. For mor detailed ftgur of )11'0· 

cl uction of the numerous fielU , Ree tbe table ou a. later pao·e. 
\.ll of t he place numerat d are on the flauk of tb 'arpathian 

Mountaius, and run parallel for over 220 miles. The our i nortiJ · 
we t- nu thea t, and the belt is j u t where the foothills lo e them el ve 
in t he plain . The force that reared t!Je great ·backbone of the Carpa­
thian :J[onntain ha beougbt the older crystallin rock to the nrra,ce 
and cau eel a eries of gradually decreasing parallel fold. toward the 
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northea. t . Tbi fore"' ha buckled and folded up tb remmo111g 11ewer 
dimentaryd po it',bel no· i n gtotl~e Jura ic, re tac ou. ,Eocene an d 

lVIioc ne and s lid them upon one another to an extent that. eem to be 
almo t incredible. To the ·c folded antl in lin ed ro ·k more or le s 
fra tur d and porou , together wi th tbe iJUj)er viou. nature of tb . trata 
tha t en ·a them the r eservoir of oil a,re due. In nearly ,·ery ca e 
t he o il i found on an arch or ' a,ddle, with teep slopino· flank:. The 
oil lind it waytotbe . nrfa enearthea,p x. Tbefoldingof the tr;1ta 
ha ,. nemlly b ' n o •ioleot that mo t of tb natnral ·a has es aped. 

Th following table shows in a gen ral wav the ut:ces,ion of the 
strata, in de. cendi 1w order: 

uccession of stmta i 1~ the pet?·oleum 1·egion of Galicia. 

Jlioceue.-Red au d blu cby and salt cln.v ; sandston nnd clay with al t· 
ozocent , ulpbnr gyp um, and oil bows. 

Oligoceue.-Lig nite coal, sa nd tone with alamite ; fln..,.s ton with oil bow ; 
conglom rate with oil bow · menilite !at , witb fi b remains· horn tone (flint 
stone). 

Eocene.- pper fuc01dal ton and . late; numnliti c ·autl tone· hi roglyphic 
hme tone w ith Oil. 

,·etaceo us.-1 ed and blu Iu:ul clay · Jamna ~au<.lston ; Ropianka antlston , 
wilb oil. 

Ther ar many how of otl and rra . ab ,-e and om in th menilite 
latt' but th te t. mad in th horiz n bav not . o far procluc cl any 

1;1 trnrr quantity uf ith r. Th e fir, t r al oil borizo n i tb , andstone 
wi th 11101' or I . In ro «lyphi ·. inter, t ratil:i <l with gr en marl above, 
' hi •b ar tb r d and bin ·lay . 'Ih . eoncl real bori zon i: t h 
)'or ianka f"a ncl ton ; whi ·h i u ·nally a heasy b d of coar ·grained 
s,111dston • onta iniu rr so111e 1 bble . 

Drillin in ali ia i , n rally slow and un · rtaiu b cau of the 
brok n ondit;.ion nud in clin ation of th , trnta, th 
,ands and b ct . of pnttycla). It i ' n ual to , tar 
26 in h , n ing ~4 - tn b riv t cl ca ~ ing-. Aft r t hi 
d wn a far a po ·ibl , tb hoi co ntinn 
a ' ing- nnt1l t it wall!> \Till 

about 1 int:h le ' 
auoth •r t:a ing, 
one t le opincr 
of t:a ·iu · com­

m n ing at l1 lll outh and r a 
f >t down, art ~in,11 en in g i. g 

ca, ing-. 

biuo· down to variou d ptl1 . From 
n rnlly u d, t he other b iu o· riveted 

Th . y. tem of un ler ntting and followi1w the drill by ca ing i al o 
in lh . Thi s r qnir ' C'a.re, a• tit , d llld nHl t not be allowed to ettle 
arou nd i . 'l'o pr ,.-ent tlti t.ll a ing mu t h kept on the mov aud 
11 v -r allowed to tand more than three or four hour . 

Nenrly aH the drillin g i tlo11 e by what i ' known a t he Cana.dian 
system, u i11 g JlOl in tead of rope. Wb r the well s are hallow it 
answer.' fairly well but it i YCI') slo~ a,nd uncertain in deep hol e . 

o111e w II a,r dri ll d by hand n iuo· the "fr e fall sy tem,' which 
require · tb ervi · s or 4 to u me 11 . 
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PIPE LJ);ES. 

The oil i g nerally cn rried 1o the nearest rnilroad or to tl1 c r efin ·ry 
by pipe liu s. Th ' followiug arc t he prin ivai: 

Potok. to J edliez , two lilH's, fi kil ometer. iu l ngth. 
Wictrzno, Bol.Jrka, a ud Hmrn e to Krosno, IG ki lout ctcn; in 1 ngtlt. 
Uopi a uk<l and \\' nukowa to 01 zu ni ca, two lin e·, H l;ilomete rs in 

lengtl1. 
Schodnica to Bory. law, two lin e 14 kilom ler in lcn oth. 
Sl:botlnica to Brohobycz, on liue, ~;{ kilomet rs in length . 
vY •glowka to Korezyna, one. line, kilotn tcrs in leu gtlt. 
A co us iderable portion is hauled by teams to t he refin ries when tile 

distance is uot more tb<tlt 10 kilometer . 
Tb cre are 7'2 iron tank;; ' eattcred amonO' t he various iields a nd rail . 

road transfer point::;, with a tota l capacity of abou t '250 000 barrel;,; of 
42 g::tl!Otl ' , 

HEFI:\'ER II~R. 

Th er e are fL cons iderable numlJer of refineries. Tb e prin ·ipal oncR are 
a· follow : 

PeczenizJ·a.: Szczepanow ki ,·- Co. n ar 1· olomea . 
Drolt ol>ycz: l\1. Oartcul>erg · LautculJa.c1J Sch rey er & 'o. 
1\Iar_yampol ki: Berghei m a nd iiiacGarvey near Gorlice. 
In , ome localitie,; the refinery is operated lJy one or two nt eu, ''i t h 

only one mnll still , iu t ho mo t crude maun et·. 
'fbe gravity of the oil varie greatly. Tbat of t he main body of pro­

cltl·tion is from 33° to 3G~ .Baum o (0.85() a ud 0.8-4,3 ), and rangc:s from 
black to dark amber a nd to nearly pea-green . It u sually ha · frolll :.! to 
5 per cent of paraffin. 

'fb e followin g table of comparison Ita.· b een prepared by Mr. Euglcr, 
and i uo doubt approximately correct: 

Compal'ison nj the p1·oducts of l'ennsylrauia oil -with those of Eu1'0Jie. 

,- - -- - - -

l I 
ChaTacter of pr,>duct. l'euuRy). I 

-vn.nia. Galici.o. Ronmania . Alaneo. Baku 
I - -- -

Per ct'n.t. Per ce1ll. Per cent. 

! .. ~·-".~·:·~~. I 
Per cent. 

I Ligbt t>ils ...... . . . . 10 to 20 3 to 6 4. 5 to 10 

1/lun•inatiug ....... 60 to 70 55 to 65 60 to 70 35 to 40 32 to 50 

I Rc5idnnm .. ... ..... 5 to 10 30 to 40 25 to 35 55 to 60 :3G to 60 

-- -



PETROLE M. 61 

P R()D t;CTI O X . 

'r he followin o· is a. li ·tin detail of approx imate dai ly production and 
npproximat number of prod ncin o- well s in 18!>5: 

Appro.cimate cla.ily produr.tion ancl111Linb r of wells i1t Galicia. in l 95. 

Dis trict . 

Hown e ... . ... ... . 

\ \'i etr zno ...... .. 

Hohrk a ......... . 

~~:~:~~--~:~.~-~:::: I 
.ekowa .... ...... 

1 l l~1~ld o wa ..... ... 

1 

\\ O.Jtowa . .... .. .. 

Lipiold ... ... .. .. 

J~ ryg .. .. ... .. .. .. 

I'J OWl'O ..... .... .. 

l.ibnsza, .... .... .. 

---------;,.....-------, 
1\n tnhf' r J .Appro~ i · I Xn.mb r . ..t.\ppro~i· 

f'w ·II )m at·drnl ,\· ~fw~ I L mat 'f l :uly 0 t ~ prodnct iou D isLri t. 
0 

prodttCLJ Ob 
pro 1 (hnrrels pr. · {b:ll'l' Is, 

<lucnw. 1 ~ 2ga llo os). 1 __________ ,_d_u_cmg. - ~ ~-'g_n_ll_o •_ls_) . 

2,1, 1:r 

15 10 
33 30 

4:! 150 
43 ,,-

3Ci ()0 

:23 -10 

3 t 6 
10 4 

17 20 

3 
11 5 

) lr nkown 
Roptankn : · ~,~ ~~~l --- .. .. 

k owa .. .... .... 3ii 

Pa ieczua .. .. .. .. 27 

loboda ... . ...... 100 

za.,.orz . . .. - ..... . 

\V rrlowk e . ..... . 

.Jwoni 7.-llath .. .. 

Potok .......... . 

ekowa-Wola .. .. 

KlicokO~\- k:t .... .. 

1\ hylnnlm .. .... . 

6 

li 

12 

!JO 
14 

6 

17 

z 

130 
125 
100 

5 

0 

10 

310 

10 

15 

50 

Sch<ulni ca .... ---- 1 Z2 . . Oti:) 

60 
30 

10 

10 

All ot her ti · 

!lory lrLW .. .. .. .. i ma ted at ....... 2 0 500 

Rypn .. .. .. .. .. 

Ropiankn ...... .. 6 

Lodyna .... .... .. 

1>JulliJJii d hy 300 days, appru:titnate y a rly J>ro,Jucliou 1,500,1)()() IJ!trrels. 
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. tati t k s of he pro· 
ro llowiug tab l ,: 

1\'fr. Bo,1erton H d\YOO l kiudly fmn i b Ll t il 
du t ion of crude petrol nm in Gali cia given in th 

J l·orluction oj cl'llrle p e/I'Oicwn in Oalicinfrom 1 3 to 1 96. 

~·Pu r . 

1 3 . ....... --- .. . - - -- . -- - -- . - -- -.. - . -.- -- -. -. 

7.-- .. - -- . - - -.- - · ... . . . . --- ·- --.- ---.-- - - - -

I -- -- -· ·-- -- · · --· -··· --·· · --·- · ·· -· ---· -- · · 

13u 1Ti o ol'l ~ J 
111 tri o r-(' lllnlwa 

(o l' 100 kilos) 
f' U(' h . 

166,•00 

23:l, 000 

333.0 0 
-133, 000 

1 '9. _______ __ . ___ _ . _ . .. . ____ . __ _ . . . __ __ . ___ .. -;-.w, 
I 90 ... - __ __ ·----- .. _ . .. . __ . __ _ ..... _ . . . . ____ _ 

1 92. - ---- . - ----.- -- - · ... . . - . . . . . . --- . . - .. ---. 

1 . 3 .. . . - --- .. . ... ... -. - . . -- .. . . .... - . . - - . . - . . 

1, 

t. Hl2. 016 

1, - 00.000 

1, 432. 0 7 

2, 265, 100 

lln rrcla nf ~ ~ 1 
L' uit •I Stntes 

f!nllons . 

179, - I 

23 1, 309 

359, 167 

467,023 

573. o.-

1, 544. 591 

2, 443.0 0 

..l.. it may be of iut r t, t he produd ion of cmd ' p' rol um in 1 Di> 
and 1 96 by fiel1l · i · .,. iven a · follow : 

1'1·uduction of crude ]Jetroleum in Galicitt in 1 93 miC/1 96, by jields. 

1 9~ . 
1 96. I 

~ct"r Bnrrel• o t' 'M le r Bnrr ·Is of ~2 
centncrs. 42 gallous. onto rs. gn llons. 

:J iarcinkowce. :orl iCt', Za<r<ir-

zany ---- -- . __ __ . .... . . . . .. --· :!T, 0 19 , 372 21:1 1,300 209, •159 

Skolyazyu, .) a lo, 1\ro no .. __ .. .. 773,400 5-6, 113 7 , 600 567, 043 

Ry man6w,_ anok .... . .. --- · ···· 15, 600 11, 217 1-1, 200 10, 211 

Olszanica, Ust rzy ki , 'hy ruw, 

Sambor ---- - · ....... .. .. .. .. 127,680 91, 0 130 300 93, 692 

Drol.lob~·cz, no rysl:l.w, kole, I 
Krechowi ce . - -- .. -- .... -- __ .. ?0, 73-1, 611, 720 

1

2, OH , 950 1, 472, -7 

tao islaw6 w, Tadw 6r na, 1\olo-

myja . _ .... ____ .. __ ..... __ .. .. 10~ 808 I 7·, 3Gl W, 300 90,037 I 
Total __ ____ ______ ___ . ... 2, 14 , 100 1, 544,591 13, 397,650 2, 443.080 

The greate t iocrea e in production occurred aL Schodn ica, nee r 
Drobobycz. This lli strict prod nccd 1,330,3 7 barrel · of crurle petro­
l •urn , or nearly GO per cent of t he total outpu t. '£he year 1 9o shows 
au iucrea, c of 60 per CCII t over 1 05. 
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TIJ c avera o·e pri ' for 1 ' ()3 " ·a ~3 . 5 florius per metric tou, e 1 ual tO 

·1. · 0 per barrel. 

1 florin =~0 ce nt ·. 
lmC' tri c ton = 2,20 1. 7-l pound . 
1 w otric ton = 7.1 90.3 ba rrels of crude oil of 42 gallou . 
1 metric <: u tu r - 100 kilos = 220.462 pounds. 

Accordi ng to t he latest stati t ic compil d by" Nap iJLha' tbe Gali­
ciau oil produ ·t iou i11 1 !.!6 a mounted to 33() 763 metri · tow; or about 
2,443 0 ' 0 barr ll>. Of t he total, 2 7,70iJ m tric tou;; or about 2,06 743 
ba rrels, were prod uced by the J memb r of t he Galician Pror1u r ' 

yndica.tc, and but :-2,0GO metric ton , or 374,3' I ba rrel by t he 10 
ind •pelluent produc r . The A.ustro-Hnngarian refiu ries con umcd 
31- 260 metri c ton , or 2 266, 77 barrel of crud e, an l 260 m tric ton , 
or 1, 10 barrels, wC're exported. There w re 2G 2± 7 metri c tons or 
L ,7l.J. barrel · conl';nmed by dnall r fineri a t 1 oint · of productio n. 
The bipm nt rom tbc different fields w ' r a follo"·s : 

hipmen Is cwd consumption CJ/ p etrolemn in .dustria- fft lllffa?"!J in 1 96. 

Ol'li o 

Jaslo-Kro·no .. ..... ...... .. . . ------ .. ... . ..... . 

Rymanow- anok .. . ....... . ·----- .. . . · -- --- . . . . 

Drohob,\'CZ-' hodni a .. .. .................. . .. . 

' tanislaw- 1\ ololllea ........... .. . ...... .. . ..... . 

Total 8hipm eut ....... . ..... ..... ... ... .. 

Tb couSIIIUp ti n of enl(lc by-

Oa.l i ia n rcfin ri s .. .. .. _ . .. .. ...... .. .. .. .. 

Au ·t ri an r fin ori s (outside (luiicia ) .... .. .. 

Hun o-ar iau r fi n r i ~ . ...... ...... .. .. .. .... 
1 

Exported ... ...... .. . .. . -· . . ... .... ..... ... . 

Metri c tons. I 

29, 130 

74 , 70 

HO 
13. 030 

1 ·\ 0:.0 
11 06 

31 3,520 I 

10 . 230 

120, 050 

I. 960 
2GO 

Bnrrels of 42 
gnllon . 

-09 -1.59 
53 . 353 

2, 9-l 

9:3, 69:. 
1 3:30. 3 i 

2, 25-l, 3L16 

77 , : 72 
6:3, 2 t9 

610, 90:­

l. 70 

T ota l con ·um pti n . ... .. . .... . __ . __ . . .. .. :H:3. 520 2, :?5-J., 36G 

-----'-- --

T h foll wi ng tab les are tak n from t il re t or tc of tl! e Imperial Miu­
i t r of Fina11 ·c. Th y do no t include a ll of t iJ' ·rude oil protlu d, 
but 1' f, r to t h .xcii:i tax on t he r fiu d produ ' principally. rude 
oil pay .· au import <lut into u tritt-lluuga.ry of 2.40 tl01·in in o-old 
p r 100 kilo, wl.Ji ·h i equal to about . 1.:3 per barrel; if blow 0. 30 

ifi e gnwity n.bout 3 o Hanme ; if a,bcl\· 0. '30 s pe.ei fi c gravit.r, it 
pay. ~ flol'in s p r 100 kilos or· 1.11 per barr I. Hefioed petrol um 
pays a n import dnty in to Au tria- un gary of 10 tlori n for 100 kilos, 
or about '5 .!)6 ]>Pr hnrr I. H.cfi netl p tro lenm made in A u tri:t-lln n· 
gary pay · G.GO tlorin s >s.ci ·o tax, equal to about .3 .70 per barrel. 
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Cntue oil imi?ortcd fir t pays t h impor t dn ty a nd if retin d IIIU ~t 11a.y 
t he exci ·e d.uty : 

Year. 

1883 . . . ... ·-- ---
1 

---- -------· 

1 

Year. 

l'etrolcum i tt . l uslria - 1-1 nngary. 

~l incrnl oil s hippl' ll from pine s of I I' du ctiou auu.i ct l<l I 
excist· duly-

~umber 

fiuer·ics. 

I 
of r -

\\' ith out pnnnent Cl f con· 
RtOuplitm tax. 

l~nd er ])fl_\"ntOilL Of '011811111J) · 
tion tnx. 

I 
To be xpon,••l lw_n,nd til 1 

C ll I OIIJ S liuc. 

Quintals. 

(li) 201, 11. 52 

62 :232, 943. 5 
63 3~ 0, 033. 77 

()3 -l :.iO 9 9 .. 7 
61 r 11 172. 56 
[j 6-l·~, 145. 32 
56 I 67 1 , 7~2.20 

53 I 737.296.66 
51 '05, 75'. 30 
50 941 240.12 

Barrels of -1? 
yallou • . 

160, uw 
1K5. :.6-t 

:270,-13-1 
35 I G79 
430 403 

Qui 11la l•. 

!12. '0 

2.)9. 01 
1. ·199. G-~ 

91 . 15 
576. 2fi 

1, G -L :'):.; 

6, .J-7 • (l(i I 

5, 491. 77 

5. 7 9. 1 1 

. 531.42 

BarrelN tl.f • 
4J yallull8. 

7•l 

20U 
1, 193 

730 
458 

l, 3~0 

4t) 9+9. 63.36 
4!:) 1, 0.'59, 531. 7 

755, -141 
'84:2, 662 

23 ~ . 19 1 '046 

35, 0 3. 6-l 27. 3 

I :\l in ra l oi l . hipped from place• of production s nbj rct to oxc•ise dut _r-

W ithout p~ytn nt of ron. ump­
ti on tax . 

---------
Of le•s rlen sity t hnu 7700 for 

industr ial purpolie, nR soh·e11 t 
nn l for f' xtra ts. 

liuinlals . 

t::22.28 
I 

1, 334.12 
2, 77. 
3,362. +2 
6,2 . 3~ 

~ .39 .671 
5, 7~ 9 . 21 

7. 036. 76 
1, 224.91 I 

Betr1'elB of -Ill I 
yallons . 

654 
1, 061 
2,28 
2,67·~ 

'~, 206 I 
3, 498 
4,572 
5,596 
5, 74 6 
8,322 
9, 528 

11 , 138 

Total. 

Ba rrel• of 4g 
Qu-intals. y etllons. 

_02, 726. 60 lf)l , 232 
234, 536.9 I 1 6,il31 

344, 410. 79 1 273,915 
45-, 270. 4-~ 36- , 0 3 
547,037.20 435, 067 
600, 228.-4 f.j li, 136 
683, 970. 07 5-1 3, 972 
749, 25. 19 596,3.[7 
818, 767. 39 651, 17 
960,235.29 763,689 

9 5, 791. -17 1 784' 015 
1, 10 , 62o. o1 I 8~1 , 703 
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Pet1·ole1~m in A 1~stria-Hwnga1·y- on t inued. 

\- f f Mineral oil ubje t to ex ise Mineral oil not subjec t to 

l
r N 11 mber I 
-

____ a_r_. ---'! 
0

0;i~·~ · duty. exciso duty (r fin ed) . 

----·------.------·~:----------1 
Barrrl« oj 4i! B arul.< oj 

Qtdntals. gallo11 s. I Quintal . . -l ~ gallo>ts. 

65 202,726.60 161,232 I 60, 731. 53 .j , 301 
62 234,536.9 1 6. 531 66 02. 69 53, L9 
65 344, 410.79 273,01- 66, 131. 31 52 595 
63 •155. 270. 44 362,0 3 6, 737. 06 '9 3 
61 547,037.20 -13- 067 70,031.07 s:-,697 

5 I 650, _2 .54 517, 136 77, 21.1. 47 61, 410 

56 6 3, 970.07 1 5-[3,972 9 ,242.77 7 , 929 

53 749, 25. 19 1 596,347 124,211.92 9 I 7 
51 I I 767.39 651 17 137, 761.6 I 109, 564 

1 92 .. - - . .. -- - -· 

1893 .. -- ..... -- ·j 
1 94. - - -- .. - - . · -

50 960 235.29 1 763,6 9 170, 77 . 27 135, 23 
49 985, 791.47 784,015 I 170, 673.61 135, 739 

49 1, 10 ,620.01 1, 703 220, 22 . 7 

Year. Total. 

Ran-eu o.f 41! Barrell of 42 
({uinl.(ll.•. 

........... . 4. 309. J .'i 

1 723.36 1 
1 ~5o . 57 1 
1 2,4 3. 16 

I 11 , -102. '"3 

1 11. 532. 27 

G -162.33 

yallo"'· j 
3,099 

520 

J 0 
1.1 6 I 

I Hl9 

Qttintals. 

267, 767. 5 

302, 063.03 

<J.lO 79 •. 67 

'"1·~, ·190. 66 

959,124. 16 

1, 143, 21 . 99 

1, 173, 763 . 55 

1, 3- 9, 697. 20 I 

gallons. 

212, 32 

2<10, 1 0 

326, 690 

90 ,2 

932, 192 

1. o-7, 465 

--- -- ---~--------~-------~--------------------~ 
1 'Jilinta,l = 220.-162 ponnd . . 
1gallonre tioedoil = f:LG ponnrl . 
1 g;~llon crnd e oil = 7.'3 ponnd . 
1 (]n in tal oft· fin ed = 0.7953 17 barrel of42 allons. 
1 q11intal of erude=0.71905 barr Is of ·12 gallons. 

RO MANI A. 

The oil belt fo ll qw on tbe .fl ank of th Carpathian Mountain , from 
ncar the Iron o-ate to Ga,lieia its ourse being .fir t nearly ea ·t for 
abont ~00 mile , tb u win g in o· a li ttle we t of north fo1· about 200 
additiona l mil e . lt; i by nom an a continuou line of developrtlent, 
bu t a lin coun cti 11 g in :v general wn,y, point wh re oil i being- pro­
due <1, with a -wid t lt of from 5 to 15 mile a.long thi zone. 

1 EOL, P1.' ---55 
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The Carpathian Molmtains have a backbon of igneous rock, and 
are from 6,000 to 8 000 feet in height. we a1 proach the I lain we 
find the n wer rock in contact with the older ones very v iolently 
folded and crushed. Thi violent folding grow less a w l cend, 
un til a eries of well·marked anticlines and synclin are ob rved, and 
finally these are lost in the drif.t.filled valley of tb Danube Riv r to 
the outh and the Pruth to the east. ear th e ere t of the compara. 
tively symmetrical anticline the oil i found, or it may be a shor t distance 
down the slope. The early shaft workers located their pit , attracted 
to the locality by spring of oil, near t he crest of th anticlinal. 

The exact division of the Tertiary strata holding the oil i difficult to 
determine, owing to the few fo il expo eel . It i probably found in 
both the Miocene and Pliocene, and may extend in orne locali t ies to . 
the Cretaceous. 

The oil i generally found in a dark, loo ely cemented and tone, 
from 1 to 30 feet in thickness. The thicker stra.ta often carry gravel 
and bowlders; the covering is a compact blue clay or hale with cry -
tals of gypsum scattered through. it . The pr enc of water in quantity 
will of course prevent the inking of a haft. This fact neces 1tate 
the election of location near the anticline ; tb depth of th e sbaft is 
often above the drainage of the valley. The e haft ar impl y well 
dug down, in some in tance to 700 ~ et in dep th, u ually 1 meter ·qua.re. 
The side are ecnred by a light cribbing of wood or wickerwork 
woven in a circle. The man at the bottom ha a parate rope attached 
to hi body, o that in ca e he is overcome by ga be can be hoi · ted up 
and revived. Air is carried clown by a 6- inch t.in pipe secured to the 
corner, and the air i upplied by a pair of immen e bellows at the top 
or a large fan worked by baud. The oil is hoi ted in buckets, some­
time by baud windla e , or it may be by a gin worked by hor es. Jn 
orne in tance the winding drum is driven by steam. There are about 

750 of these baud-dug well , which produce over 75 per cent of the 
product, and about 40 drilled well that produce the remaining 25 per 
cent. Some 20 to 25 scattered throughout the region are dry or hope­
les ly "plugged ." 

The loose nature of the sand prevents the general use of the workin g 
barrel and cups, and necessitate the hoi ting of tb.e oil in a bailer 
inside the casing, attached to a small wire rope, propelled by steam, 
when the wells cea e to flow. 

The cost of drilliug wells, owing to the soft nature of tbe soil, i 
greater than for the average well in P ennsylvania. The inclination of 
the strata, together with the pre, ence of scattered bowlders, increases 
the ri k of getting a crooked hole. In some ca e t hey u e a seri es of 
light riveted casing, telescoped one in ·ide of the other, using a ·m<tller 
size wben it is impos ible to drive the larger size deeper. Several 
wells have beeu under- reamed below the 8-inch casing to the oil and. 
The depth of drill ed wells run from 800 to 1,500 feet. 

There are a number of short pipe lines connecting the scattered oil 
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fields with tbe railroads. A COD iderable quantity of tbe oil is hauled 
iu casks, holding from 5 to 6 banels, mounted on a wagon a.nd drawn 
by oxen. 

The pipe lines are generally owned by tbe producers and refiners. 
Several of them are well equipped with iron tanks and pumps. They 
are a fullo'v · : 

Gloueui to Gosa Doice ti , 6 miles, 3-inch pipe; Soloncu to refinery at 
Moeuesti, 12 miles, 3-inch pipe; Bu teui to Doftana, 7 mile , 3-inch 
pipe ; Bu te11i to Ploe ci, 6 miles, 2-inch pipe; Calibasi to Baicoi, 16 
16 miles, 2~-incll pipe. 

From these point the crude oil is tran ported in tank cars that hold 
from 80 to 100 l.larrel . 

There are 85 refineries, with a yearly capacity of 940,000 liters. The 
great majority of t hese do not deserve tbc name, however, a they have 
ouly one or two small still . Tbe large t refinery is at Bucharest; one 
i at lVIoene ti and one at l\1onteo a. Those at Tergoviste a.nd Campina 
are of good ize and well equipped. There are smaller one at Ploesci 
and Buzeu. 

Tbe quality of the oil cli1l'ers considerably almo tin the ame locality, 
one having a large percentage of paraffin and auother , bowing only a 
light trace. Tb olor i u ually a dark "TC n tinged with yellow. 

Tbe gravity Yarie from 33 to 42o, the geueral average being from 36 
to 40° . The geu ral averag obt~~iu d by refining i as follows: 

.d rerage yield of Roumanian oa. 
Per cont. 

' nphtba. ----------···----- ----- - ------------ ----------- --- - - ------------ 5 tol2 
Illumiuating oiL ..... ---------- ____ ------------------ _____ _ ------- ----- _ 35 to 50 
LnbriMting oiL ___ ---- ___ _________ ___ _ ------ ____ ---------- -------- ...... 10 to 12 
Para.ffi n _________ . _____ . ____ . _____ . . ___ .. ____ . ______ . _____ . - ________ ---- t to 4 

Loss o.nd r siduum .... .. . ------------ ···--· ...... --- --· ·----· ____ -------- 35 to45 

Tb price of crude oil at th well rang s from 1 to 1.20 p r barrel. 
The import duty ou foreigu oil impo ed by the Roumanian Govern­

ment i a follow : 
Impo1·t dnty on jo1·eign oil in Roumania. 

Cruclo oil. ..... -- ·-·-- ___ .... ·--- .... ·--- ..... . -- --·- .... francs per 100 kil<Js __ 20 
Refit1 cl oil. ___ .. __ . __ ... _ .... ___ .. ____ .. ____ . __ . ____ .. _. ___ .. ___ .. ___ .. clo. _. _ 15 

The Government, in 1 95, pas ed some very liberal Jaws allowing 
foreigner to lea e oil lands from the native , and a1 o to lease Gov­
ernment land on payment of 4 per cent of the net profits The 
Gov rnroeut own about oue-qmnter of the entire Kingdom. 

The apita,l inve ted in wells, pipe line , tank , and fixtures is e ti­
mated at 1,6 0,000; capital in refineries is estimated at $ 00 000; 
total, $2,4 0,000. 

Out of a total of 543 34 barrel , or 7,557 tank cars, produced in 1 96, 
Roumania absorbed about 435,348 barrel . The remaining 108,000 bar­
rel , or 1,500 tank ca.r , were exported to Kronstadt i11 Hungary and 
tb re refined, no import duty b ing- impos d on thi amount by special 
agreement with the Austrian Govemment. 
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The populn.tion of Roumania i , iu round numbers, 6,000,000. Tbe 
con ·umption per capita L t her fore light owing to t il nn euli ghten cl 
condition of t he la.rge rural popuhLtion. 

The price of water -white oil i abou t 15 fi:·ao per 100 kilos, or abou t 
9 cents per gallon. 

Pro(luotion of ornde petrol emu in Roumani.(' iu 1896. 

L nlity. 
Tank carlond~ 
of' I 00 n1 erri o 

ccntuors. 

I 
Baicoi ...... . ... . ....... .... ............... . . . .... ..... . . .... . 

Glod ni ................ . . ... . . ... .. .... .. ... . ........ .. ..... . 
250 

1,365 
300 

2,960 
17 

I 
Cnmpi ua . ........... . ...•....... . . : . . .. .................... . 

D lftana a nd Busteui .. . ..... . . . ...... . ....... ... .... ... .... . 

Oohi ori and Matitza .... . ..... . ... . ... .. ........... .. ... . ... . 

Sarata ( Buzen) .... . ..... . ....... . .. .. . . ..... .. . ........... .. . } 
T ega . . ..... . .. .. ................... ... .... . .. ... .. . . . . .. .. . __ . I 

tber lo ·a! i ti ...... .. . .. . ...... .• • ••. . .... ....... • .•....... 

902 

1,602 

I 
L 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 557 
- _____ ...J 

Production of cn<de petrolenm i n Romnanictf1·om 1874 to 1 96. 

Di tric t. Tota l. 

Year. 
I 

Prahova. Bnz u. l 13ncau. Dimuo­
v irza. . 

T nnk 
nr . 

Bnrr~l ~ (42 
. S. gallons). 

-------- - -- ------ -----------
1 7-1..-- - ----- ------ -
1 l:i. - -- - -- ----- ... . 

I ] 76 .. ............. - ~~ 
1 77 . ---- - ------ - --. 
187 ----- --- .. . ---­
l 79 . ---- - .----- - - - -
l 0.-----.- --- - ----

1 '~:::::: ~ : : ::: :: ::~ 
1 
1 

1890.- ---. - ----. -- --
1 9l. --- -----.------ ' 
1892 . ------ -- - -- ----
1 93 . . - -- .. - - -- . ---. 

1 91.- -- --- ------ - - -, 
1895 . -- - --- ----- ---. 
11~os . ___ . . _____ - .. .. I 

I 

155 7 0 
160 20 
1:-0 760 1 
180 760 I 
210 I 750 
250 700 
290 710 
350 7-JO 
5-10 700 ' 
570 700 

1, 560 700 
1, 3:-o 700 

880 750 
950 00 
890 -10 
()50 1, 010 

J , 030 1, 100 
1, 150 1,050 
1, 600 1, 100 
1, 700 950 
2, 600 925 
3,714 904 
3. 6 902 

-----

220 
230 
2 0 
250 
250 
2 0 
300 

3oo 1 

310 

~~~ I 
300 
290 

2 0 
300 
3- 0 
320 

300 1 

300 

29o I 
30 
350 I 
350 1 

370 I 
34 0 
42-
-oo 

950 

1 43- 103, 176. 5 

1, 510 10 ' 569 
1, '" I 0 10 , 569 
1, 510 10 ' 569 
1, 510 10 '569 
1' 530 110, 007 
1, 590 114 321 
1, 690 121, 511 
1, 900 136,610 
1, 940 139, .J 6 
-, 930 210, 667 
2, 690 193, ·111 
:.,345 16 , 605.5 
2, 530 1 1, 907 
3, 0 10 

1, 800 4-, 140 
600 2, 600 5, 330 3, 227 
790 3, 800 6, 790 4 13, 201 I 

850 4-, 700 ' 250 593, 175 l 
1, 300 3, 500 7, 450 535, 655 I 

1, 65o 1. 8 o 1,0 55 507, 25·1. 5 I 
1, 38 1, 544 8, ooo 575, 200 - 1 

1, 602 ,__1_,_36_5___;__7, 557 5~3,~ 
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GERMANY. 

Th most important oil field in Germany i that of 1 ace, whi ch i 
one of the pr ince · that; former ly b long d to Frau e. The principal 
l)Oint of production cent r around agenau, Rome 25 miles north of 

tra -burg, surrouud d by a gently loping fertile plain he Ri> erRhine 
being to th a t and the oso-e 1ountaiu on th we t . The we ern 
limi t of the oil field is con id r <l to be marked by the outcropping of 
the Jura formation, which ha a general trend ltorliheast and outhwest. 
To tlte ea t of thi ' line the Oli gocen , wbo e o-eological po ition i 
tow ~trd th e lower part of th Tertiary period i credited with producing 
th bulk of the oi l. The Or taceous seems to be wanting. 

The oi l-bearing :wd · aJ'e dark and coar e, more or le s ompact, and 
seem to form gr at J nticular· b<tped i lands from 50 to 250 feet wide, 
1,500 to 2 -oo feet; long-, and from l foot to 20 feet in thicknes . well 
may pass through three of the ' e pay -tbe fiL' tat 135 to 160 m ter~, 
th econd at 70 meter below the fir t, and the third at 30 m ters 
below tbe e ond pay or one or a ll may be mi ed . 

At Pech lbronn (meanin g pitch spring) oil ba beeu known for many 
centurie . Mining, by sinking haft , wa commeuced there in l 742, 
and hatl gon on uutil1 0, at which tim workinrr · wer :?96 feet "below 
tit snrfa . Tb y ·oll ctecl th ancl and e nred 4 perc nt of oil from 
it by h atil'lg iu hot w::~ter or di:stillitw. Til main , upply oozed out of 
th . and in h op ning . in l 0 over 600 w ll hav b en lrilled, 
hi fly with th fr fall hydrauli ystem. eY rallaro- fl.owiuo· wells 

hav "been ecnr d, a nd a lar o- numb r of moderate well from 130 to 
500 m t r iu d ptll . 'rhe majority w re dry holes· y t tbere are a 
numb r of w 11 now pumpino- -o to 100 barrel per clay. 'lbere are 
23 000 a ·re' rnbra ·ed in the con es ions to thi prop rty. The procln · 
tion on tbi propeL' y i abou t 0 000 barrel of cmcle per year, from 
ab u t 60 ". 11 ·. 

The ew r ·k ell aft-Rudolf prop rty mbrace 200 onc iou ·, 
amounting- to [) 000 acrP aud i 1 roduci n 90 barrel per clay. 

TIJ 'I. 0. teib cone i n co,·eT a laro- area bnt ar 110t ·on ider d 
ow lllo ·at d. 'l'lte oil is almo t black, ha a. o-ravity of about 0. 76 

(2 o B .), a.nd a rri 20 per ·eut of wat r a. i ii come from the wells. 
By . tea.miug it most of the wn.t r can be sepn.rat d from it. Fr m 25 
to 30 per ceuli of illuminating oil of very good quality is obtained, and 
a hu-g proportion of lubrica iurr oil. 

Ti t imp rt duty of G mark. per 100 kilos ("'1.96 per barrel) on illumi­
tt ating and 10 mark. per 100 kilo ott lubricatiDo· give all the oil pro· 
dn eel in Germauy a cl ecid d advantage. 

Oil i · a.l or ported in the outbern ]JOrtion of Al ace, near tbe town 
of olmar, in a fot'matiou imilar to that producing oil in the northern 
portion. 
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Bamnover oil fielils.- ixty mil southea t of Bremen nt itz , and 
25 mile fartlter outb a t at Oelh im, ther i a pr dn ·tion of about 
ll,OOObarrel anuuallyofa.verydark,heavyoi l. Be id til point, 
there ar a large number of abandon d ~rell . Titer ar v ral pia 
where the urfa e and ha be n aturated with thi h avy oil. l y 
s raping it up and placing it in a.larcre wood n trough, and pourin cr on 
bot water a,nd a itatinO' with a w od n paddl , everal ..,.allou of dark, 
heavy oil can be kimmed o.fl'. Tlli i g n rally u ed for cart "' ~' a . 

At Weitze there were 14 well op rated in 1 95, and th nth· pro· 
ductiou i 20 to ... ~ barrel p r day. 

Oelheim.-Tbi place i 1 mile ea t of the city of Hanuover and 
about 5 mile north of Pein . Thi i an old field; it i al>out t w nty 
year iuce the fit' & well wer drill d by Canadiau . VI 11 11 th oil 
saud wa tapped in om of tll tlr t well , tb y tarted off a tll, rate 
of 200 to 300 barr l per clay, and can d "'" at xcitetnen , but in a 
short time alt water took th plac of tu oi l. Both ller aucl at 
V\ eitze operator have to ltancll a largfl amount of water tog t. a bar­
rel of oil. On company here ltacl well anoth r 25; of tiJ i numb r 
Ollly 1 are produ ing about 100 barrel per w ek, and th y probably 
pump 100 barrel of water to g t 1 barr I of oil. The well are GO 0, 
120, aud luO ru ter · d ep. 

R ejinerie .-At Pechelbronn, in 1 ace, there i a refi.n ry of ome 
magnitude; one at Bodrom tein, from which 22 to _6 p r cent of 
illuminating oil and 30 per cent of lubricating oil i, obtained; and 
one in Hannover at Peine from which not mor than 15 to 1 p r 
cent of illuminating oil i obtained but a much larger proportion of 
lubricating oil. 

The production of petroleum in Germany from 1 !)0 to 1 9G i hown 
in the follow ing table. 

Prodnclion of peiroleum in Germany from 1890 to 1896, incluBi1'6. 

Yenr. 

Production./ 

tons Bar~ ~ 
· gallons) . M tri 

-----------------------------------l---------1--------
1890 ... -- · ·-. -·. ·----· . ... -·· . ···- .... ... ·- --· ... . 

1 195 ................ .......... ........ .. .... ..... . 

~---· .... ......... . ...... ---· ... ..... .. ..... . 

15, 226 
15,315 
14 257 
13,974 
17, 232 
11, o-l 
20,395 

10 , 295 
10 ,9:.!7 
103, 323 
9l) 395 

122,563 
121, 27i 

145,061 
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The following table show the production and value of petroleum in 
the Germa11 Empire in 1 94 and 1 95, by tates. 

Pt·odl~ctiolt and val1~e of petroleum in the Ge1·nwu Empi1·e in 1894 and 1 95 . 

1 94. =l -
tate. Quantity. Value. 

Metric tons. I Banels. :Marks. I Dollars. 

--
Alsace-Lorraine .......... 15,632 1 111,1 3 13,2 4 195, 1 

Pros ia .. ................ 1,600 11,380 159, 163 38,199 
- -------

Total .............. 17,232 122,563 972,447 233,387 

1895. 

tate. Quantity. Value. 

Metric tons. Barrels. Marks. I Dollars. 

I 

I Al a.r -Lorraine .......... 15,439 109, 12 776 671 1 6,401 

c· ·················· 1. 612 11 465 l - , 7 44,-
--

121, 277 1 
------ -

Total .............. 17 051 962,455 230 9 9 

'rh valu of the ~0 95 m tric ton produced iu .AI a e and Pru ia 
in 1 !JG .wa 1 l amou n tin .... to 2 - ~43 or 1.97 per barrel. 

Tb 
p trol 

GREAT BRITAIN. 

f tbe nited Kingdom give the production of 
95 a follow : 

l't·oduction of pett·oleum i11 n crbysili i'B Eng land , fl·om 18 6 to 1895. 

Year. I Tons Barrels 
<2·240 (42 •allons). pounds). !; 

1 43 314 

1 7 ...... ...... ...................... ...... ...... ...... 66 4 :2 

J < 0 ••••••••• 0 •• 0 • ••••• • • 0 ••••• 0 ••• 0 0 ••• • ••••• 0 • • • • • • • • 35 256 

1 9 ..... 0 0 •••• 0 ••••••• 0 •• •••••••• 0 •••••••••••••••• 0 0 ... 30 219 

1 90 ..... ................. .... 0-- ....... 0 0 .. .. .. .. .. .. .. 35 256 
100 731 

H$ 2...... ...... .... ...... ...... ...... .... ...... .... .... 21 1, 594 

l 93.......... .. . . . . . . . . . . . . . . .. ... .. . .. . . . . .. . . . . . . . . . 260 1, DOO 

1 f)4 0 ••• •• - ••••••• ••• - - • 0 •• 0 0 ••••• - - • - - - ••••• 0 •••• 0 • • • • • 49 35 
1 95 0 .. 0 ............ .............. - . ......... 0 .. .. • .. • • • 15 110 
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The quantity and value of oil hale prod uced in Gr at Britain fTom 
1890 to 1895 are hown in the followin g table. Mo t of tb oil IJale is 
miu ed in "'cotland. 

Production and ralu e of oil shale in (h·eat 111·itai>l from 1 90 to 18 5. 

r=_-_____ Y_e_ur_. _ _______ Product~ __ valu e. I 
Tons. 

1 90 ............................. . .......... .. 
1891 .... .... ....... ...... .. . .... ... .......... . 

1 92 .... ................... ... ...... ........ .. 

1893 ... ... .... ..... . . ... ...... ........ ...... .. 

1 9J .... .......... .. ..... ... .... ....... ..... .. 

1 95 ...................................... .. .. 

2 2 12, 250 

2, 361 119 

2,0 9,937 

1,956 520 
1, 9 6, 

2, 246, 65 

£60 , 36 

707, 177 

522,4 4 
4 9, 130 

4< 6, 596 

561 71 

Tb cru le oil varie from about 20 to 30 imp rial ua11on p r ton of 
2,240 pound ; tbe ammonia- water, yielding ulr hat of ammonia, from 
25 to 65 pound p r ton. Th products from crude oil vary t a I 
extent, and from J 00 crallon thereof the follo,·ving may be coo id r d a 
abou au averag y1 ld: 

.tl-re?·age yield of 100 gallons of C'l'tule shale oil. 

r;: G•"''' I 

p1nt .... ...... ...... .... .......... .... .... ....... . ...... .. .. .... 5 

I Burning oil.. .... ............. ............. _' .... ...... .. .. .. .. .. .. 30 I 
Gas oil , 0. 0 to 0. 65 p. orr .. .. .. .. .. .. . . .. . . • . .. . . . . .. . • • • .. .. • . I I Heav~ oils, 0. 75 to 0. 95 sp. gr.......... ...... .................... 16 

L 
..... ru, "!, ......... ................ ....... .__ ........ ........ .. . "I 

Total....... . ........................ .. . .... .......... . .... . 73 

Tl.tere is al::;o a smallrel:liuue of tar aU<.l ~~ke suitable for lmrniug. 
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ITALY. 

Natural petrol am produc din Italy ha been u d for more than a 
cen tury, til fi rst oi l being obtain d by inking hafts 30 to 60 feet in 
the va ll ey of' tbe river Faro n ar Parma in th divi ion of Emilia. It 
wa u din t ll crud e ·tate for li<rhting the citie of Genoa, Parma, and 
Borgo 'au Donniuo. 

numb r of loca li ti · ll ave p roduced oil in more or le quaotity 
from artesian well · 11am Jy: Ozzauo, in the valley of Faro, di tri t of 
Emilia· Ri \·anazzauo iu t l.l vall ey of tafforia; a l omozzoni, we t of 
ParJila , di .-trict of Em ilia · alosom inore, we t of Parma, di r ict of 
Em ili a · Y all a in the province of Pia enza; Monte hino in the 
pro\·in ce of Piaceuza . Tber are al o a great number of ma,ll pi ts 
furui bing oil , aml numerou natural gas outlets bav been found 
cattered alon g tbe 11 ortheru lop of t he Apenn ines, from outbea t 

of Bologna to Rivanazzano n ar the tafforia. River in what i o·en­
erally ku own a th zone of E milia . Numerou pit and well ha.v 
cea ed to y i lcl oi I. 

Tb g ologi al horizon which produce th oil ha been a igo d to 
tb Tert iary, a nd i probably l\fiocene or P liocene. The formati on on­
i. t . of th e nsnal toug h clny, ov rino- a b fl of loo , oe it may be 

ratb ,. · mpH ·t anrl . Tb re are a numb r of bort anticline parall 1 
to tb tr lid or t il D1 untain-. 

gra Yi y nu:ie 

in Italy how a ri of dis­
bydranli the ' ana ii an nnd the rop 

riou difli ulti owin · t o tb irregular 

in Italy, 11 otwith tandincr the many bow of oil and gas, 
have not be u ati factory iu a general way. 
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From the volume f Rivi ta. del rvi zio :lin ra.rio th e following 
statement ar extracted regarding the prod uction f petrol um in tb i 
country: 

Procluotion oj'petroleunt in Italy front 1860 to 1895. 

~ 
I Qunutity. Pro<l oction . 

TliJU • 

ber f Number 
wolls Unit value. of work 

in oite<l men nl · 
OJ? rn· Metrio tates ploy <1. 
ttOU. tons . barrels. Lire. Dollars. L ir . Dollars. 

----- --- ------
) 60 .. .. I 3 5 36 21.44 4, 000 5 
1 61. ... 5 4 29 21. 31 3,200 
1 62 .... 4 4 29 00.00 21.31 3,200 
1 63 .. .. 7 58 00.00 21. 29 6, 400 
) 64 ... . i 72 00. 00 21.41 ' 000 

10 2, 265 1 209. 52 5.62 66, 000 
12 92 269. 6 7.24 37, 240 
11 110 791 S.l9. 10 9.37 3 , 400 7,411 
9 51 367 1 435.29 11.67 22, 200 4 2 5 

20 144 00.00 21.65 16 000 3,11 
6 12 6 00. 00 21. 55 9, 600 1, i'i3 
6 38 273 26 .16 7. 07 10, 000 1, 930 40 
6 46 331 2 . 69 5.60 9, 600 1, 3 I 36 
5 65 467 172. 31 4.63 11, 200 2,162 35 
4 604 152. 4.00 12, 00 2,4-o 37 
3 113 12 138.05 1 3. 70 15 600 3. 011 I 
3 2, 90 123.3 3. 31 49, 600 9, 573 
2 2,934 132. 35 3.55 54 000 10, 422 
4 4, 328 102.99 2. 76 62,000 11, 66 
4 2, 90 12<t. 37 3. 311 50,000 9, 650 70 
2 2,035 313.05 . 40 '595 17, 099 24 
2 1,237 445. 00 11.94 ' 76,540 14,772 24 
4 1, 316 474.55 11.97 6,844 1-, 761 121 
5 225 1,618 259. 49 1 6.96 5 ,3 7 1 I, 269 92 

1 6 397 2,854 341.1 9. 16 135,452 26,142 llO 
6 270 1, 941 407. 65 10.92 110,066 21, 243 136 
7 219 1,575 416. 11 11.16 91, 130 17, 5 8 145 
7 20 1, 497 364.04 9. 76 75,720 14, 614 135 

1 5 174 1,251 319. 71 8.58 -5, 630 10 737 75 
1889 .... 7 177 1,273 288.13 7. 73 51,000 9,843 70 
1890 .... 9 417 2,998 2 9. 21 7.77 120,603 23,276 177 
1 91. ... 7 1,100 7,909 29 . 91 .02 32 ' 00 63, tJ58 230 
1893 .. .. 2,652 19, 068 299. 0 8. 05 795,050 153, 4•15 130 
1894- .... 9 2,854 20,520 296. 7.97 847,260 163,521 194 
1895 .... 6 3, 594 25, 841 258.90 6.95 930,496 179,5 6 134 

7.19 barrels ip 1 metric tou of crude. 
7. 955 barrels in 1 metric ton of refined. 
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F1·oduction of crnde petrol~wn in Italy in 1895, by dist-ricts. 

I P roduction . I 
Nn.m- Quantity. I Valu . N umber 

Mining district . ber of of 
wells. laborers. 

Metri c Barre]s 
P r ten. Per 

tons . - of 42 barrel. Total. TotaL 
gallons. 

--- --- - ----- ---
Lire. Lire. 

Emilia . .... 3 3, 532 25,395 260. 00 $6.9R 918, 320 1$177,236 114 

I 
Roma ...... 3 62 446 196.71 5.27 12, 176 2, 350 20 

--1--· ---
Total .. 6 3 594 25, 1 25 .90 6.95 930,496 179,586 134 

P1·od1wt-ion of ?'efineclpetroletun, benzine, and gasoline in Italy in 1895, by dist1·icts. 

I M>ruog <io· 

Nnm -
ber of Quantity. 

Province . works 

Production. 

I Valu.,. 0 IJer of 
labor­
ore. 

trict. iu 
opera -

Barrels tion. Metric Per ton. Per TotaL Total. tons . of 42 barrel. gallons . 

---- ---
I L ire. Lire. 

l\Ii lano . { Pn rm a. - .. } 2 4, 185 33 291 ~26. 031$12.76 2, 201, •164- $424, 88:l 
Piac nza . I 

6371 

I 
I oma. .. hieti .. .. 1 6l 4 ' o-o. oo\ 13. 21 3,300 

------- -----
TotaL . . ....... ..... 3 4, 191 33, 339 526. 07 12.-76 2 204, 764 425, 520 

F1·odltCtiou of ?'C.fill ed p ct!·ol un~ in Jfilano dist7·ict, Italy in the yea1· 1895 . 

I ' um-
~uantity. I 'Value. 

Kind of product . be r of I 
works. Melrio Barrels of Per ten. Per Total. 

tous . 42gallons. IJMrel. 

-- ---------

R ,::~··'co: j ( Lire. Lire. 

l ' 1 
2,902 23,085 559. 2 $13. 5 1, 624, 614 $313,551 

Beu ziu ...... 63 5, 075 499. 76 , 12. 12 31 ' 50 61, 53 

Ga oline ..... 64- 5,131 400.00 9.70 25 '000 49, 794 
-----

1 526. 03 ,-12. 76 Total .. .. .... 4,185 33,291 2, 201, 464 424,883 

50 

ll 

61 

um­
IJ rof 
labor­
ers. 

50 

The prochlCtion of the Chieti district wa all reported- as illumina­
ting oil. 
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INDIA . 

P etrol um i fonnd in pp r n.ntl T,ower Bnrma. 'f hi divi i n <>t 

India lie in the xtr me ea t. 
In the table following a numb r of lo ·ali tic <l uu<l r 

th e head of Bnrma, and t lti in clud s !J ' per ' 
tion. The year 1 !)4 bow. a gai n of about 
tbe year 1 !)5 b O\T a ga in of abou t 10.5 per nt ov r 
All varietie from tar to naturallami oi l are prodn ar v ry 
rich in paraffin· otb rs have on ly a trac . 

A refinery i op -rn.ted by the Burma Oil ornpany, on th ri er 
at Dunnietl aw, clo~e to Ragoru. It has b n rec ntly u larg <1, n.ud is 
now aid to ba.v a capa ·ity of 250 000 barrels per y ar. 

The following table bows the produ ·tiou of p tl'oleum in India from 
1889 to 1895. 

Prod~totion of 1Jet1·o/e1tm in lnclia front 1889 to 1895. 

Year. 

P<Odo Uoo. ;.l 
Unllous. I Dn,rr Is (42 

------------------·1-----
1 9----- ----------- -· ---- --- ---- --·------------

1 92- -- - - - . - - -- - . ----- . -.-- - - .. - .. -- -- . --- .. - --. 

1893 .. - -- - -- -- -- .. -- .. - - -- - .. - .. -- -- -- .. -- -- .. - -
1 94, ______ ------ ---- -- ---- -------- ------ ---- ----

1 95 .. -- -- .. - - -- .. - - .. -- - ... - - - .. - -- -- . - -- -- -- - -

3129 1737 
I 

4, 9311093 1 
6, 136, 495 

I 725, 331 

101359 12 

u , 139, 6oo I 
13,014-1000 

U .. gallons). 

249, 295 

29-, 99-l 

31 I 274 

3711 so 

In t h e following table i g iven the production of p troleuru in IndiJ:t, 
by Province or Stat s, in 1 94 and 18!'15. 

Prod~tction of petrolemn in fndia in 1894 ancl189S.(a) 
-

1894. 1 95. .~ Province or State. 

Quantity. Value. Quantity. 

Liters. Rupees. Liters. .Rupees. 

Assam ···-······ · 75 '321 33,3 0 165,541 712 7 
Burm a .... __ .. .. _ 4,9161 I 2 1,057 54-5 5 19551 1, 534-, 951 
Punjab .... .. ... .. 7, 915 409 I 710 353 
Native States. ___ _ 2271 173 9,375 .. .. .. --- - -- --

u ; ;,;:;;j TotaL .... . 50,612,291 1, 100,709 I 59, 12 1 517 

aFurn•shed by t he Department o f Revenue and Agl'icultur , Calcutta, iu " Re\riew of Mineral 
Production in India for 1894 and 1895.'' 
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1 rupe = 0.436 · 1 imperial gallon=4.54 liter 35 imperial o-allons = 
1 barrel. 

Tb oil wells in Burma furujslJ. most of the petroleum, and tbe output 
of r.lti s Province in 1 !)5 bow an , increase of nearly 19 )er cent as 
compared witlt the previou year. 

JAPAN. 

Tbe following table , tran ' la ted from a report on' Tbe Oc urrence 
of P troleurn i n Japan, pnbli. lied Ia t ear by the Geologi ·al Survey 
of Japan bow that tb i co u11try produce ' only 9.5 per ent of the oil 
con nmed and n arly all of t'hi amount ·comes from the di trict of 
EcLigo. A great part of this omes from . ha fts, although th r are a 
number of w lis prod uci ng in a mall way. 'Ih table , ltowever, ,' how 
a larg incr a , e from 1 93 to 1 94 . . 'l'IJis report ~Liso tate that in the 
oil field of Japan ~,390 839 t uuo, equal to 1 976 acre (1 t ubo b ing 
qual to about. 6 quare feet ), r in op ration, wltile 3,1 ,090 t ul>o 

( qua l to 2 G34 acre ) were in ·u.-pen ion at the clo e of 1 94. Mineral 
he om ·e for 1894 gave a laro·e a-mount of detailed information on the 
prodn tiou of oil in tbi' ountry. 

1\lr. K . Naka hima of the G olocrical urv y of Japan, write a fol­
low : "'rh 1· i no cion bt tit at til proclu t ion of p tro l u m i ann nally 
in ·r a ing in Jar a u <lu partly t th introdu tiou of borino- apparatu 
from th Gnit d tat :s, and partly to tit di ·co\7 ry of n w loca1itie 
fh·e ·ar ago in th neighborhood of :Rao-aoka town in B ·bicro. But 
if' I h . t nt and natur foil fi ld , in Japan are compared to tho e of 
tb 1l tat and Ru sia ll y ar JlOti.lilw but pio-my to rriant, 

w v r rnuclt tll produ·ti n f Japan may in rea e it will be 
mall proportiou of th import d oil." 

1 75 .... 1 
1 '76 .. -· 
I 77 .... , 
1 7 ... . 

] 79 .... 1 
1 0 ... . 
l [_ --. 

['roduction of ]Jelroleum in .}apa11 1 75 to 189-J, i uclusire. 

l'roductiou . 

--- --- -----, 

Vnlu r ceh· d for crude 
nncl r fined sold. 

Crutlo. 

Koku . a 

4,il30 
1Y 

10 JH 
1 '920 
A 16 
26,!J7<1 
17,72 1 
16, ,,-o 
:l1,659 
~9, 541 
30 lJ3l 
'w, 11 3 

Gnllous. :Koku.a nll ons. I 1 CJJ. b Dollnrs. 

191.751 ......... --~ - ~~- ~ ----- .-----· -==· 
3!.!3, 7-3 . - - . - .. - - - - - . - ... - . -I-.... --. . . . . .. --- --.. --
-101 52 -·--. -·-· - --- -- - .... -· . .... ·-·- -----· ...... 
751. l2-l 
9 5 195 ......... -.- - - .. - . -- I-.. --. --... ,· ......... -. 

1, 070, . --·- ..... -.-. - -. ···· ,-·· .... ---- --· -· · ·· ···-
703, 52-1 - - .......... - - . . -. -- ..... - - --.- .. .... - - ... -

63il, ()5 ·· -- - ---· ·-·-·-- -··- ·- -··-- -- - - ·-··-· -···· -
5!1. 62 1.-- - .... _, .... . -- - .. . -..... - -. -- .... - ... --.-

1, 172, 77 6, :1 15 24 6, 135 I 107, 964 55, 110 I 

1,221.n61 7,~26 2no, 12 9 ,496 ~~~~~ I 
1, "92 4 !l 13, -1 1 ss-. 434 1 1S6, on -~ 

al koku = 39.7 gtall oll;. bl yeu = $0.511. 
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Production of petroletmt in Japan 1875 to 1894, inclusive- ontioued . 

Year. 

1 
1 

1 

1893 .... 
1 94- .. . . 

Total. 

Production. 
Val no receiv d for crude 

and reflood sold . 
Crude. R fined . 

Koku.a Gallons. Koku.a Gallons. Y n.b Dollars. 

30,304 1, 203,069 30 350,551 64,53 
39,605 1,572,31 4, 511 179,0 7 70, 26 
55, 71 2, 21 1079 7,097 2 1, 751 12 • 249 
54,399 2,159,640 443,846 221,47 113, 175 
55,983 2,222,52!) 516,576 207,029 105,792 
72, 93 2, 93,852 533,211 207,245 105,902 
83,644 3, 320,667 434,35 17 , 290 91, 106 

138,077 5,481,657 555,006 245,697 125, 551 

7 1,000 31,005, 700 110,010 4,367,397 1, 91 19 7 980,602 

a1 koko = 39.7 gallons. b 1 yen = $0.511. 

P1·ocluction of crude petrolemn in Japan in 1880, 18841 1885, 1892, 1893 and 1894, by 
dist?·icts. 

I 1880. 1 1 5. I 
District. 

Koku. Gallons. Koku. Gallons. Koku. Gallons . 

E bigo .... . .. . . 22,607 897,49 24,482 971,935 25,923 1, 029, 143 
Totoumi . .... . . 3, 75 153, 38 3,784 150,225 3,630 144, 111 
Ugo ... .. . ... .. . 229 9,091 771 30, 609 5 31,959 

bioano . ... . .. : 263 10,4-41 4-81 19, 096 425 16, 73 
Ishika.ri. .. .. .. . ------ -- -- ------- - 23 913 14 5, 75 
Iburi -- --- -- -- - ------- - --- ------- ---·---- . .. ..... . -- -- -------- . -- -- -. ----. 
Kotsuke . ... .. . ------- -

~.- ~~.-~ l ~~.- ~~. ·-- --- ---- ---- -- -- ... ........ ..... ...... 

Total . . . . 26, 974 1, 172, 778 30,931 1, 227,961 

1 92. 1893. 1894. 
District. 

Koku. Gallons. Kokn. I Gallons. Kokn. Gallons. 

Ecbigo . . ... ... . 69,042 2,74.0,968 o, 259 13, 1 6, 282 134, 26 5,352, 592 
Totoumi . .. __ . . 2, 832 112,430 2,507 99,52 2,548 101, 156 

go ..... . ··- ·· · 340 13,498 11 4-, 685 345 13,697 
hinano ... ... .. 626 24,852 402 15, 959 248 9,846 

Ishikari . . . ... .. 53 2,104 7 3,097 105 4,16 
Iburi ----- ----- --- -- --- .......... ---- 280 11, 116 --- ----- --- ---------
Kotsuke .. ----- ---- ---- ---------- -------- ------ ....... 5 19 

--- ---
I 

Total ... . 72,893 2, 893,852 83,644 3,320,667 13 ,077 5, 481,657 
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Impo1·ta.lion of pet?·olemn i11lo Japanjrou~ 1868 to 1894, inclusive. 

Yen.r. 

1 75 .... . - ---.- . . -. . . ... . 
1 76 .. .... .............. .. 
1 77 .... . .. .... .. ...... . . . 

] 

1 

I 

L Total .......... .. .. 

Value. 

Quantity (go lions). 1------,-------

31,954 
5, 67 

52, 711 
152,296 
446, 04 

1, 000,959 
1, 291, 179 

. 2, 775,354 

2, '729 
2, 682,252 

10, 687,753 
16, 799, 642 
14, 95, 92 

' 007, 200 
20,682,205 
23, 631, 055 
17, 53-1, ':" 

17, 36 020 
25, 100 220 

21 ,05 ' 65 
2 ,507,767 

36, 9 ' 3 
42, 663,- 0 

'10, 4 2, 160 

al you = $0.511 . 

JAVA. 

a Yeo. 

7, 236 
1, 662 

21,516 
72, 170 

160, 60 
330,599 
306 723 
57::1,671 
444 , 134 
605,59 

1, 03,076 
2,1 5,223 
1, 400,471 

979, 112 
2, 320, 905 
2, 456, 261 
1, 773, 361 
1, 667, 7_2 

Dollars . 

3,69 
49 

10,995 
36, 79 
2 071 

16 ,936 
156, 735 
293, 146 
226,952 
309, 461 
921, 372 

1, 116,649 
715,641 
500,326 

1, ! 5 9 2 
1, 255,149 

906, 1 7 
52 206 

1,205 192 
956, ::100 

1, 79 ,339 
2,344 026 
2, 529,5 l 
:., 317, 753 
1, 700. 11 

2,24 ,932 
2, 624, 155 

26, 468,32~ 

Th r port and staten nt fr m tbi oil fi ld how a great in rea e 
in t h production and refi nin g of petrol urn. The Iaro-e t operator are 
the l ordrecht o iety fot· th Petrol um Indu try of .A m terdam. 
They own a number of weU in cent ral and ea tern Java, and very 
lar o- one ·iou of terntory . Th So rabaya field bas 25 flowin g 
well aucl t b 1 o tei 15 partly flowino·, Th e two fields y ield enough 
cru le to produ · 20,000 gn llo11 . of refill ed petrol um daily. A number 
of large wells r cently developed a re reported. Thi ompany operate 
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two larg r efin erie one at o rabaya, t ll e ot her at amaran g. rr h y 
have a in-can fa tory at oerabaya and a w od n a e fa tory on tl1 
i land of Born o. T he followin g table g ivin O" th prodnttion of p t ro­
leum in t he above <li . tri ts in I" 05 a,nd 1 !Hi, how::; nn incr a · of 72 
per eut in 1 96 over 1 !F. 

Production of 1Jetrole11m ill ,Ja tlt i11 1 9b a11d 189 : by rli sll·icls . 

R efined · ·----- --- -·- --- --- -·· · ··en e -­
Resid ncy of R mba no- : 

Crnde ____ - --- · · ·-- - - · . - -- - ... . gn ll on .. 

R efi ned·------ - -- - -- - · ---- -.---- ·a • · .. 
;.___ 

1 95. 1 

I 9151 

- _.), 0().~ 

3, .J.l I 0 
_22,90-l 

Oil is al o foun<l in Timor, Born eo a,nd th Pbilippin 

1 90. 

11 , 069, 66 
6 I <11 

I 
-I 

I 
1. H1 ,5:5 

3 ' !116 

'l'b e production of 1 etroleum in Java for four year pa. t i · lJown in 
tbe following table: 

Production of c1 ude jJB I1·ole11m irt Ja tafrom 1893 to 1 91!. 

1

1 93 ..... . ....... ... ..... . . ... ...... . .. . . ....... .. .. 

1 9L ............. . ..... ...... ...... . ..... . ....... .. 

11 95 .. ....... ......... .... .. .. ...... ...... .... .. .. .. 
1 96 .. - . . ...... .. .. .. .... . - - .. ... .. . ..... . .. ..... . . . 

C nited , tale• 
barrels nf ·12 I 

gallons. 

400 000 

16 '000 
293, 65! 

505, 029 

Of the 505,029 barr l produ · d in 1 DG ~63,564 barrel ,,. re pro­
duced in o rabaya a nd 241,405 in Rembang. 

SUMATRA. 

P erb ap no localitie producing p t roleum hav hown more wonder­
ful po ibilities dttriu g the past y ar than th e far -off i ·la.nd of 
Sumatra and Java. ~l'beir po i t ion, o far cast of pre en t competition, 
aud near to China, Indi a, a tHl Au t rn l i~L wi th th ei r i mrn e u e population, 
together witlJ cheap labor and nearness to tid e water, give the ·e lo!"!ali­
tie great commercial advautages. 

The following kan lation publi bed by th American Manufac turer, 
of a report mad e by h . F . tampfel, 1 is Yery cl a r a nd iu tructive: 

''The nortltea tern part of the kland of umatra occupie a promi­
D(.>Jit a nd l)romi ·in o· po ition amono· t he oil fi Ids of more receut 
d evelopme nt . The xi ·t e 11 ce of min ral oil iu t bo e r eg io11 s was kno 11 

'Correspondence Cbemiker uud •r chni k r Zeitung, Vi una , A.ugust 21. 1896. 
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sin ce time immemoria l, e pecially in the district of Langkat where it 
ro to the surface in <;O u iclerable quantity at clifferl'll t pla ·es at the 
foot of t he low bill whit;h branch off from the prin ipa l m uutain 
range in an ea. te1·ly direct iou. The na tive· n eel the oil fo r medicinal 
and other purpo e ·. 

"The topognq by of umatra i very imple. n unin terr upted 
r a1we of mountain · caJi ed Bouki Bari an or hain Mountains, 
branching out only in the extreme northea tern end, traver es the 
i land from JJ orth to ou th for a eli tauce of about 1,000 m ile . Its 
height averages from 1;500 to G 000 feet. The bighe' t peak whi ch at 
the mne tim i a very act ive volcano, i the Inclrapura, 11 , 00 feet 
high a nd about 1:\-0 outh of t he equator. The water bed of thi 
monutain clt ain run . near t lt e wa. t 0f the Indi an Ocean, fallin g off 
very abrn1 tl y, on one i le almo t dire t ly into the ocean, while 
along t.lte ea, tern coa t a broad, level, aucl uniform alluvial t rritory 
extend in a north and outh direction through the whole length of 
t he i land. 

T lt e fir~t pra ·tical attempt to produce oil in large quauti.ti and 
t o utilize i t comm rciall r wer made by the Hoyal Dutch Oil Company 
in 1 9~ at a locali ty JHLmed Telaga, ide, where t b nati\ e for o·enera­
tionti pro<;nr d their oi l, t iJ at ri · ' h r in small pits to the urfa, c. 
Opera.ti n · inthi;-;11 ighbo1'110odw reaccompaniedby x·ell ntre, ult 
each fountain produ in g from 300 to 400 barrel a day. The well ' 
w re drill din cl pth r <lngi11g b tween 400 and 600 f t. \Yithiu a 
.·hor i111 . 11 ·ompany had , uch an normon ~ . t ck of crud oil on 
l1 and l1at tlrillinp: op rati 11 had t 1.J top1 d. Til r tion of a. 
r finery an d pip lin wa pu ' h d n rgeti ally, ,,·ith tl.:J r ni t t hat 
si n ' ptemb r, 1 9-J. thi · CO IOj) <'tny ha · b n a.bl to ·hip larg quan -
iti · of' r Linell petrol n1n. Tl1e pre cnt hipm nt ' am nut to 10,000 

can of 4 gall ons ach \' ry Wt' k. The renner i. llOW b ing eularo·ed 
·o a to tri])l e i ls cap a ·i t,r. It is loca t l at Pan ka.lan Beranda n on a 
bay a.bou lO mil s from Telaga Hirl , whi ·h otl'er o·oocl anC"borag for 
v ::;;; I ·. 'J'h oil i · pip d to t hi port t h rough a 5-in ·h pip Jille. 

•ond -indt pip lin i · 11ow in ourr; of COD truction in ord r to 
tiUJ)ply th nlarg d r fi nery wit.lt sutlici n crud oi l. The Royal 
Dut ·h Oi l lom pauy, of Pankalau B t'alHbu ha, obtainctl fro m th 
Dutch Govemm nt a, htJt cl grant coYcring 10 . qua.re mile . Tela<Ya 
' id e i ' t he t'en ter of t hi t rrit ry. 'rh ompanr ha. rrodu · d only 
illumina.tin g oi l . o far nli t lt r , iclue i;; l;>urned 111 so t ha t t h ·ohunn 
of s moke a n l.Je seen for mi l around. Tile petroleum i shipped iu 
4-gallon ti n cans, two a lways bei11 o· packed in one wood n box. 

'The com pa.ny opera te· H' ow11 sa w mill to u t l.Joard for t hes 
boxes, a · w ll a a factory provid d \\'i th t h mo t mod ern machinery for 
tl1 whol esale ma uuf<t ·tur of t he t in ·a.11S. The managemeHt c0n i ·ts 
n tircly of Ameri can 'rho employ t ho n ual rope-drill method, and 

procure tl.teir n.ppnra.tus from the Oil \\ eil upply Company, of Brad. 

18 GE L, l 'L' 5--56 
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ford and P ittsburo·, Penns lvauia. T his linn upplie a ll th (hilling 
machinery in doubl t , and nds arcli~tbl fitt r-up aud driller al ng. 
The large rna hine hop at Penang ar all d upon for r pair. anl other 
material. Th r fin r of Pankalan Herandan lie · 1 miles uortl1 a ·t 
of the city of Laugkat or Tandjong Po nt. 

' The ucc of th is company dr w ma ny tor i"'ll op rator to h 
provin e of Lau gkat but onl a few w re able t ·ur oil land, for 
the whole territory is now control! d almo~t x ·lu i\· Jy by th f< llow­
iug firm , wbinh arc all pu hiug tb lrill with ntmo · t activity: (1) '1'11 
iaai chappij tot Miju n B sch Exploitati ; (2) t.b 13 mbay-Bur­

mah Trading orporation, Limit •d; (' ) tb .... • •therla ud ·he Ran lel 
en Petrol um Iaat chappij, all of 'l'auctj ug l'o ra. 

' The 1aat ·bappij tot .Mijn en Dosch Exploi ta.tie i HOW building 
a laro·e refinery, whi ·his being fitt d up by the ma bin -building firm 
of Dirtzel c' ons, of Leipzic, Germany. The company ha a numuer 
of flowing well , 73 feet deep, at Bukit 'Iua, about 14 mil ,' outh\\' ·t 
of Taudjong Poera. Tb it of t he r fin ry i on the bmll;: of th 
J_,angkat River, 4 mile below Taudjong Po ra. 17 
mile · long, will connect the refiu ry with th well of J3ukit Tua, wh r 
large t~tnk for the torage oftb crude oil ar beino· reet d. 1t will 
t ake rnor than a year be£ re tb r fin ry will b r •;Hly for op nttion. 

"The field of the Bombay-Burma Tradino- Uorr orati u, Limited, 
compri e au area of about 20 quar mile . 'l'h company i drillino­
at thr e different point . At t'I\' O of the. e, nam d Tiuggi and Tankalan 
Siping good well have been op ued up and a large r fin ry i b ing 
buil t by the com pany on the bank of tb Gebano· or Lapan Hiver. 

" The T therland che llandel en Petroleum Maat-chappij control 
al o a large territory in which oil will probably b found in paying 
quantiti s. 
· " In the province of D li, whi h adjoin Langkat n th outh, the 
Deli 1aat chappij of iedan, au enormou 1 wealthy toba co-growing 
compauy, on who e laud - urface trac s of oil h ave b en found, will 
commeuc drilling. orth of Langkat lie tile province of At bin , 
wher two oil fields have been discovered by the Dutch ranger . :rear 
Fort Damiaug aud t he vill age of Edie the oil ri ·e freely to tb urface. 
Both localitie are in the immediate neighborhood of t he coa t . 

' The laud around Edie have been ecured by tile Oo t,er che Explo­
ratie en Exploitatie Maat 'chappjj, of 11 St. Mary Axe, Loudon, E . C., 
and operations will begin here as soon as the drilling apparatu ord r d 
in tb nited tate bas been received. 

' 'The mineral re ource of Atchin are said to be extr mely rich, but 
this province ba not been opened yet to co lonization, for the Atcbine e 
have beeu ucce ful so far in preventing the Dutch troup from enter­
ing their territory beyond the range of the Dutch marine gun . 

"The geological formation of t he strata to be pierced is uniform in 
almost all parts of Langkat. A. thick urface layer of alluvium is sue-
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ceeded b y very soft, grayish blue, andy, clay . late, inter per ed by 
thin veius of hard, bluish, and fine -graiucd saud tone. All the forma­
tions ar rich in marine fo 'il and belong to the Eocen . The wells in 

umatra ar b ing drilled after the merican method. Tube 10 to 12 
feet long, with socket and nozzle joints are being u d which are driven 
in as linin g becau e tb r i much afterfall, owing to tlle oftues. of 
the ground. The deepest well that ha been drilled o far i 800 feet. 

"With the exception of the ·ultivated laud the whole i land f 
umatra i coYered by impeoetra ble juno-le <tlld virgin fore t. The 

tran portation of the worki11o- apparatu and oth r ·upplie i a lways 
very diffi ult. Each company has to make its own road. . 'rll cli­
mati condition in ti.J Province f Langkat are not Y ry faYorabl for 
Europea11 . The land i but a little above a lev 1 and abound' in 
wamp , whi h, to"etller with a lnxuriou vco-etatiou, breed malaria 

and other di eas s. All manual labor i clone by Javane e and hine e. 
"Ill outhem umatra, w st of the city of Pal mbang drilliuo- l1a ' 

beeu commen eel by the Bo~bay-Burma Trading orporation Limited~ 
and tbe therland cbe llandel n P tro l urn i\Iaat happij acb com­
pany working with one rig. The fir t firm truck a bed of ry heavy 
and tough a -pbalt at a depth of 360 feet. On th i land of Jant tlle 
I orclt cl1 P trol um IaaL ' llappij i workiuo· with v ral rig· in th 
di tl'ict of raba;ia and amarano-, but thew ll are not a produ ·­
live a tl10 e of umatra. Tb . am company i al o drilling on tl1e 
i land of Born o while an w one ru i ' b ing orga11ized at Batavia to 
ucvelop th lately di overed 1 trol um rc our of tbe i land of 
'rin1o1'. 

'Tber can b no doubt any lon er that t he m ric.'Ln and Ru '' ian 
p trol um .s:port r to Ba tern \. ia will ure r a h ~wy lo s within a, 
few y ar if it i u t de ' troy d altogetb · r. umatra, with it immeus 
quantit1 of oil con troll d by enormously ri b ompauie with a fa,-or­
abl g gr, phical po, ition a well a .s:tremely ·h a1 labor, can enter 
ea ily into comp tition with Europ ttud A merica in tb oil market· of 
tb far ea t. 

thi r port wa written more rec nt report state that a w ll 
wa lat ly ompl t d by tb Hoyal Dutch Petrol um ompauy, at 
L<tno-Jmt, that tart d off at 4, 00 barr l . 

total production of 12,000 barrel per da i ' r 1 orted . 
r ftn ry with a monthly ·apa it of 90 000 barrels is in cours of 
truction. 

RUSSIA. 

T he great floocl in the fall of 1 95, wh ich crippled tb Transcaucasiau 
Railroad that ·onne t Baku with th s a,port town of Batouru, had a 
great influence on tb trade in the arly part of 1 ~96 . Thi event for 
many month cut off t h communieati n between the point named . 
'l'be otl.J r outlet that wa n eel for t he time being wa the port of )l ov­
oro si k, also ou th Black ea and the terminu of auotl.J er line of rail-
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road onnectin g Petro ko , on th asviau ea, whi hI oint i about 300 
mile northwest of Baku. T his di ' t<-mc tile oi l had to be te:-u t p rt d 
by water. Th delay nece sarily n uing from t he in lire onn ti u 
with the Black Sea wa a riou , matter to the x.port t rad . 

There are many oil how aud oil w lls on bot h 11an k of tl.te 'anca ·u 
Mountain , from t h Taman Penin uh• near ' ll re the, JII OUntain 
beo- in , to Baku, wl.t r they terminate near th ' a , I ian ea a eli ' tan 
of nearly 750 mile . At ·om locali tie oil i found hig-h up on th tlank 
of the mOLlll tai u , , nd a t o b r down on tb lev l plain , y t almo t tb 
entire prodn tion com s from t h Ap ' h ron P nin sula f1·om wl.tat ar 
known a th Balakhan:r, aboo ntclty "R many, a nd Bibi -Eibat eli -
trict . . 'rh ir ombin dar a i · n t mor thaH , quar mil . Tb 
fields ar conn cted by a ri s of J)ipe liu · 3 to!) miles long, nt rin g 
at the refinerie at Black town, a nbnrb of Baku. 

In rouud number" tbi , ma ll area ha produc d 3-l.J. 000,000 barrel of 
crude oil from 1 59 to 1 96 in ·lu jy . llowing u.6 uui c t t to a 
barr l, it <omount to 1,!)~6 J OO,OOO cubic f, t, wlJi •h would qual a ·ub 
who. e ides m a ure 1 2441 feet. Tb tota l produ tion in th ni.ted 

tate foe the am p r iod wa 770 673 "64 barrel amounting to 
4,315 773,07 cnbic fe t (mor han doubl quantity pr duced in 
Ru -sia) wllich would qua l a cub ll'ho e id m a m ab ut l G2!) f t-. 

'I he Tertiaey formation in a gen ml way i ' ·on id r d tb o- logi ·a! 
qui,·al nt t hat has! roduc d u h va ' C]_uantiti. of oil. 
The well vary fr m 400 to 1 000 f et iu u pth. ~o tw of t l.J m 

have tbe ame tratification, and th oil pay ome in in--•rrularly. Th 
larg t w ll · found t b ir oil iu a loo, and with bO\Ylder of lim con-
cr tiou . Great quantiti of thi , a nd are thrown out '' i h be oil. 

ro ui , -oo mile nortb of Baku; tl.Je Goura eli tri ·t 30 mil · nortlt 
of Batoum ancl Kuban , at t he extr w t n a r Lh c t ra it of 
KertclJ , have produced ome oil. Th Il eifk g ravity is hi gh beiuo-
0.070 to 0.9 5, or 150 to 12o B. 

Two di ' tinct statem nt in regard production of H.u ·ia n 
crude petrol um are given. On' i kuown a "total production " 
which indude not only t he crude, coli cted a nd r tin d, or old a 
fuel oil , but al·o an tiutat of t he oil \>a:te lor no coll e ·t d , a "- ' ll 
al o a tllat u d for fuel for pumpinc• thew 11 . Th e · concl tatem ut 
bows "profitable prodnctiou; ' tltat i ·,the amoun t of crud oil put 

into tanks or re. ervo ir~ . 

The total production of the Baku oil 
406,000,000 pood , , or 39, 2,L2 barrel ·; t h t tal export to J OG 7~ ,000 
pood , or 30,12!.l,960 barrels (refin ed redu d t crud quivtLlent), of 
which 306,200,000 poocl , or 30,07 ,5 5 b~LLT L , w r ill uminati no·, lubri­
cating, residuum, and crude oil, and tl te rema inder otiJ r product. . The 
diJl'er nee repre ent the lo and the con umpti on for fuel purpose <t t 
Baku . The lo s attemliug production i no t iu consid ralJle, for from 
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tb total I rodu tion but 3 6,264,782 pood , or 37 043,495 barrels, were 
marketed. The amou n t obtained by " bucketi1 g" was 299,211,7 :.. 
pood or 29,3() ,603 barrel ; tbe balance, G~() 7,000 pood or -4+, 92 
barr 1·, from "flowing· " well . 

T he avera"'e pri e of crude at well for tbe year 1 96 wa 7.8 copecks 
p r pood, or about-! ·ent per barrel; r iduum, 7.7 cop ck per pood, 
or about 47 c nt p r b:ttT l; illumiuatiuo- oil 13.3 cop ·k per pood 
(about 1.6 cent p r barrel ) f. o. b . v s ·el, or 24.3 copeck per pood 
(about 1.49 per barrel ) f. o. b. car . 

poods =- 1 barrel; 100 opecl;: = 1 ruble; 1 ruble= 0.76· 1 
op l;:: = i c nt. 

TIJ total prodllction of crude petroleum iu th e psheron P uinsu la 
and th hipment ' of the !Ji f petrol urn produr-t from Baku from 
1 ' 0 to 1806 l•av b en a follows: 

"Total p 1·od11ctiou 1' of cn ule pelrolemn on the Ap.~h ero n l' eni nsnla and shipm ents of 
)Je trolemn produ cts / 1'0111. Baku j i'Ollt 1880 to 1 96. 

[Barrels.] 

I P ro<hl(•tinn . 

from Baku. 

l llumiuating. l .. uhri<'Uf 
in~ . 

l t: iduum . Crull <' oil. 

2, 135, 000 'j .-•. 000 . . . . . . . . . . (i97. 000 1 
:l. 9:!9 000 I, :.?.-,'j . 0(.0 . . . . . . . . . . fW!, 000 

4, nu. ooo 1. 32(), ooo I 30. ooo 1. 7(' •. ooo 
;i, H31 000 I 1 4 7:~. 0 0 112. 000 1. 16,000 

tl 11. 000 :?, Hll1000 117. 000 :?, T . 000 . .. .... .. 

11. :39 1. 000 2 9-16 000 1.)7. 000 3. 3301 000 

11 , 73 1. 000 31 43 1 0 0 l(ii, 000 1 3. 5- 5 00 

4, 322, 000 : 226. 000 4, 076, 000 
·1, 11 000 25-.000 - . 7461000 

6, 002, 000 32-J 00 ' 703. 000 <1131 0 

~1 
T otal. 

1, ·lc21 000 

2. 170,0 0 

3, 1241 000 

3, -1:31,000 

i'i . 176,000 

6, ~ 331 000 

7. 1601 000 

16241000 

10, 912,006 

15 J.l2 000 

6, 611 000 

7,269,000 

7, 7:~o. ooo 

45:?1 000 
5011000 

551 ,000 

570, 000 

52 I J 

65 ' . 15 

9, 53 ' 000 6'' ' 500 17, _391 500 

1 13 > 00 

61991, 106 

151324 

10, 1571000 1, 139,509 191066,5 

11.4731 0(10 1, 1491300 201903,300 

H I 096, 267 1, 19 ' 4 00 24 3021 667 

1. 6111 000 2 '2511 4 72 

115 11532 271917, '1 5 

21 504, 912 30, 07 1 5 5 

Tbi table rrive t he tota,l peoduction and t he to tal hii meut feom 
Baku, both to Ru, ian poet and to otb ee countri , and may be regarded 
a bowing t he total production of crude oils, refined oil , andre iduum 
for t h year named. 
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The "profttabl produ tion ' for the la t eigl.Jt y ar ' i hown in tb 
following table: 

"P1·ojitable Jlrurllwlion" of onulo petroleum in I he .d psheron Poni nstda j1·om 1 89 to 1 96. 

[Bnrrcls of 42 ga!lons.) 

2 ,143,000 

Ycnr. Production . 

1 93 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31, 9·1 000 

1 94.0 0 0 0 0 0 0 00 0 0 .• 0 0 0 0 

1 95 . . . . 00 0 0 0 0 0 0 0 0 0 ... 

1 96 ... 0 00 00 0 0 0 0 00 0 0 0. 

29,223, 67 

37 07-.69u 
37,943,495 

--------------------
The divi ion of thi profitable production amou o· tl.J four ubfi ld , 

on the p heron Penin ula are a follow : 

"Profitab le production" of the set•eral.fiellls of the .dpslt ron Peninsu la from 1 9 lo l896. 

[Barrel~. ) 

l Year. I 
~ 9 ...... 1 

I alnkhany. I Sauoonl·b ··I Hom3ny. 

6 1 , ooo 11o, 73, ooo .... .... .... 
1 6. 21 1 000 11,096 000 I 1<17. 00 

7, 2 9, ooo 
1

16, 060, ooo I 1. 277. ooo 
5. 64 0 000 15, 196, 000 4, 027, 000 

5, 677,000 14., 37 J, 000 
5, 793. 677 I 14,047, 151 

6, 633, 104 H , 64 . 931 

, 413,27 14.997,462 7,670 759 

Jlibi· Eibal. 

3,272 000 I 

4,666, 000 

3 320,235 

4 629, 175 I 
6, 61 ,99 

TotnJ. 

9,000 

22,229,000 

26,m·J,ooo 

2 I 1<13, 000 
31 9-1,000 

29,223,967 

37,072,692 

37,9 13. 49~ J 

The avera.ge tock for the year 1 06 in the four ub-fl eld on the 
Ap heron P eninsula were 5,500,000 poocl , or 540,275 barrel 

WELLS AND TIIEIR PROD 'TION. 

There are two cla es of well producing oil, flowino- and bucketing 
By bucketing it i under tood that owiug to the loo e and that con­
tinually come into the well with the oil, t l• e Am ricau y t m of 
pumping, with rods, cups, and working barr 1, i impracticable, a tb 
sllarp and soon cut the cups. The ubstitute i a long pipe or bail er 
that goe in ide of the ca ing, with a valve in the bottom, and con· 
nected to a . mall wire rope passing over the crown pulley. This rope 
i also connected with a drum driven by power. The bailer is hoi ted 
to the surface, where the valve is opened automatically and the oil and 
water are di charged in a trough leading to a reservoir. 'rhe bailer is 
then allowed to descend, to be filled again. 
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Flowing wells are th e well-known B aku fouutain s, Rome of which 
have given, and continue to give, say, 100,000 pood p r day, ot· about 
10,000 barrel ; several of these fountains are credited with producing 
60,000 barrels per day. 

The production of crude petroleum from pumping (bucketing) an d 
flowing· wells for tbe la t eight years ha been a. follows: 

Production of ontile oiljt·o1n p1111tping anilflowing well i,n Rttssiajronl 1889 to 1896. 

[Bar1'CIH.] 

¥ear. 

9 ... -· . ... ··- ............ ·----· ····· . - - . .. . 

1 92 ...... ... .......... - ........ ... ... ..... . . . 

1 93 . . -.- . .. -- ......... ..... . - .. - ... . -- ... -. - . 

Pnrnping. 

H , 705, 000 I 
17,347, 000 
23,123, 000 
20,707,000 
21,16 ,000 
23, r3, 240 

1 95 . .. .. --- . .... . . -....... ... - -- .. ---........ 2-, 99:l 141 

L~6- ...... -- .............. ... _. _ ... _ ~ . ___ . ~ 39 , 603 

Flowing. I 
4, 1 I. 000 
4, 2, 000 
3, 51,000 
7,436,000 

10,726,000 
6, 070,727 

11 0 0, 550 

,544, 9~ 

Tb reate~ t numb r f w ll that produced crud petroleum at any 
tim luring tlte y ar nam d wa a follow : 

_ 11mb ,. of p1·oclucing wells on the .dpshcron PeniltBnlajrom 1 9 to 189G. 

I: ~ . " w ·:: 11--: -':'--:--:_:_:_: :_._._, _·.-: -: :-:-:-: :-:-... "·:~, I 
l_; •••• ·· .••••...• •_:_:_: :-'--__ « _ _..!!._:_:_:_:_: __ · :_:_: _: :_:_: :_:_:_: :_:_:_: :_:_: __,_: __ :_:_:_jl 
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The tatement of the numb r of produ ·in o· w 11 · fr m 1 9 to 1 06, 
by month , is as follow : 

:\-1tmlm · of produci ugwells in Bussict fr om 1, 99 to 1 DU, by mouth s. 

-1 X 11tnb ,. of wcl1s . 

]\[outh . 

- I 
J anuary ............................... .. 

1 93. 1 n~ . 1895. J !16. 

3:.2 322 434 :'01 

F bruar~- ... . ........... . ....... ... ..... . 3:2 837 -13-1 50 

1\ f a reb ....... . . . ........... . ...... .. . . . . . 332 :H 437 511 

Ap ril ...... .... .. ............ .. ...... .. .. 3:2;{ 3~:s 4ii5 -so 
:Ma y ............. .... .. ........ .. ... · ... .. 325 R6G 451 5-10 

Jnne .. . .. ........ .. .... ... . . ....... .. ... . 310 369 450 547 

~~1~1; -~ -_-_-_ ·. ~-- -_ ·_ ·_-_-_-_-_·_ ·_·_ -. ·_ ~ -. ·_·_-_·_ ·_·_·_-_ ·_·_ ~ -_ ---- 1 
307 - 373 460 566 

291 40 473 575 

ep tt-mb r ... .. . . .. . ................. .. .. l 
cto ber .. _ .. _ .... . . _ . . . _ ......... . ..... . 

N ovcu1 ber ............ _ . ___ ..... . _ ...... _ 
I 

De ember .. __ ............. _ .... _ .. _ . _ . _ .. 

413 496 597 

·120 497 606 

425 ~o+ 6H 

440 500 620 

L -
Total .. _ ... _ . ... __ . __ . . .. .. . .. _. __ . 532 62~ 73G 

It hould be under tood th a t tbe e :fi<rure · repre nt t he average 
numb r of w 11 in operation during any 011e month, t he tota l r pr -
enting the greate t number of wells that were op rated at any tim" 

durino- the year. 
The number of wells drilling during each month from 1 92 to 1 96 

and the number ·ompleted during the years 1895 and1 96 a re given 
in the following table : 

.Number of wells drilling in RuB ia j 1·om 189£ to 1896, liy months. 

I Mouth. ~~~ ~~~ 

.Januar)· ...... .... .... ... . ...... 141 62 59 0 
February . .. .. ..... .... ....... __ I 131 57 60 

;,~~~· --- j :~ ~ !; 
June ....... .. .... .. ·.. .......... 84 73 79 89 
.July ..... ........ .. ............ 44 69 75 100 
August............. ............ 4,5 64 73 109 

eptember .. .. .. .. .. . .. .. . .. . .. 52 58 73 116 
October..... . .................. 45 59 69 122 
November . ........ . .... . .. ... . . 50 58 71 133 
December...................... 58 59 75 142 

J 9~-:l 

137 I 
141 

H 5 
150 
152 
159 
152 
152 
164 
194 
200 
208 

L Total. .. .. .. .. .. .......... _ ~00- ~7~ ..:.__20_-t__:_~ 38~ 
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. Number of tvells completed in Ru sia in 1895 and 1896. 

:llonth. 

------------·---------1- ----
Jnnun ry ...... .. . . ........... .... ..................... ... . 

Febrnnry ........... ... .. ....... ... . ......... . ........ .. . 

lllarch ...... ..... . ......... . ........ .... .... .. ...... ..... . 

pril. .... . ..... ...... ....... ........... . . ... . ... ........ . 

l\1.ay . ... ... ... ... . ...... . ... . ................... . ...... .. . 

Jnu ... .... ....... . .................... . ...... ... .... .. . . 

.] n I~· .................. . . . ..... .. . . ...................... . 

August .... .... . . ... . ..... .. ........ . .................... . 

pterober . .... .... ... .............. ... .. .. . ... ...... ... . 
Octob r ..... .... . .......... . .......... ..... .. .... . ...... . 

' ovember ... . ...... .. ............. ..... . ..... .... ....... . 
D ember ... ....... . . ...... ... . .......... .. ............ . 

5 

7 

10 
6 
5 

9 
11 

6 
11 

13 
11 

7 

6 

14 

11 

10 
16 
16 
10 
11 

L__ ___ T_'o_t_a_l_._-_·_· _··_·_· _··_·_·_· _··_·_·_··_·_·_· _··_·_·_··_·_·_· _··_·_·_··_·_·_· _··_·_·_··
2
j __ 94 ___ 1_3_3 __ 

In the following table i giv n a tatemen of the greate t number of 
w ll drilling at any tim during each of tb year ' from 1 90 to 1 96, 
t g tb r with th total numb r of well drill d deeper :wd the total 
1 n th, in ag: ne 1 of all well drilled: 

Total1umtbel· o.f tvells drilling m~mbe1· o.f trells dl"illerl deepe1·, aud leugth of well ll'l·illell 
i11 1?11 siaj1·om 1890 to 1 .96. 

1-

Total Totnl Total 

number of nmnb r of 1 ngth. in 

w li s rlrill - w~ll • olt·ill d agcneR, of 
wells in g. deeper. rlrillcd . 

Y or. 

-- -
90 .. ... . ... . ... . . . .. . ...•........... .. .... 231 50 l •t, 10 

292 7 19,9 0 

200 111 11,670 
175 102 10, 984 
20! 101 12, &'>9 

195 .... ... ..... .... .. ... ....... ... ........ . 269 133 20, 762 

1 96 .............. . .. . ........ .. ...... .. ... . 3 - 136 2 , 125 

1 sngene= 7 feet. 
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EXPORTS OF R I N OIL. 

Tl.l e export of petroleum products and crud e oil from Baku£ r 1 96 
were a follow : 

Exports of pett·olemn produots ancl c!·udo oil jr01n Balm ·in 1896. 

mumiuati ugoi l and di tillat . ....... . ........ .... . ..... ... . 

Lubri atiug oil. .... . ....... . . .......... .... .... .. ...... .. . . 

Residuum ...... ... .. .... ....... . .............. ............ . 

llnrrols of 42 
gnllone. 

'-26, 522 

Crude oil ............. .... .............. ............... ..... 
1 

____ _ 

Tota.l . ...... .... .. . ............ . ....... ......... .. .... , 

The e different product were xported a follow : 

E :X-J101'1B of petrolcnm p rodtw ls from JJaku, by po1·ts, in 189G. 

By way of the Black , ea : 

From Batoum-

lliuminatiug oil and di t:illa.te . ............... ..... . 

Lubricatiug oil . ..... ...... . . . .. . . ..•... ... ... ...... 

1 Residuum .. .. ......... . ...... ..... . .. .. ..... .. . .. . . 

llarr Ia. 

4, 616, 

J02,750 

1------1 
Total . .... .... . .... . . ... .......... ... .... . ....... . 

From N'ovoros i ·k-

Tilumiuatin <r oil and distillate .... .. ................ , 
LubricatizJg oil. ..... ................ ... ... ... . . ... . 

Resiclunm ........ .. ....... . ................ . .. .... . 

By way of the Caspian Sea: 

muminating oil ancl clistillate .... ............ ..... .... . 
Lubricating oil ... . . ... . ..... ... ............. ..... . .. .. . 

1, 547,300 

333,500 
129 300 

3, 60,511 
4-2~,397 

Residuum ......... . . . .... . ......... ... . . .... .......... . 

~---T_o_t_a_L_._··_·_· _··_· _·-_-_--_·_· _·-_-_··_·_· _· ·_·_··_-_· _··_·_··_-_- _· _·_·_--_-_· _··_-_··~I_:_::_:~:·:: I 



PETROLEUM. 891 

Stock at Baku at the nd of the year 1896 were a follows: 

' locks at Bak•b at the eud of 1896. 

lllum.ina~ing ~i l and listillate ... _______ _ ... __ .... . ___ . ____ . , 

Lubncatrng 01L .••. ____ .. . .. . . . .. .. ____ ---- - - __ _ ___ _ _ -----· 

Rc icluum .... .... ---- .... ______ __ ... . _______ _______________ I 

c.:~:,; •• • •••••• •••• ••• • ........ ······· •• • ..... ••••• 
PERU. 

Bat~ 

1,1~ l 
166. 99-b 

2, 907, 662 

•• 77+, "' I 
'99 '035 

Tll petroleum-producing terri tory of Peru i practi a.lly unchanged 
iuce it wa o w 11 de cribed in 1\IinerHl Be onrce for 1 93 and 1 95. 
Petroleum i produced a,nd marketed at two point in Peru; both are 

in the department of P iura and epa.rated by a distance of 90 miles. 
Tb fir t eli trict in point of importance i at N egrito , on the hacienda 
of Lamiua Brea, on t he ea oa 45 mile north of the port of Payti. 
'l'lt J"ondon Pa-citi · Petroleum mpauy of London, ha drilled ome 
-J.D w IIR at :r grito. 4-:t: of th m b ing producing well , the field a 
clev lop d o,- ring an ar a of about 400 acr . The production of the 
44 w 11 at t h los of 1 96 wa. about 2 0 barrels per day. 

Th L Jl(]ou Pa ifi P tl'oleum 'ompauy ha a refinery at Talara, on 
Talar::t Bay, 9 ruile fr·om cgrito , with a daily capacity of 1,500 bar­
rel · al:o a hbrrre amount of iron tankarre and facilitie for loading ve -

1 in bulk. Tb oil i ran ported from Ne rito to Talara by pipe 
liu . ractical l no oil ha be n refio d at Talara for two ye.o'tr , the 
prO!luct being old for fu l. 

It ·hould n t be inD rr d that tit pre ent output i the limi t of the 
po ibility of th production of th o-rito field. Tlt London Pa ific 

trol um mpany has b n involved in a erie. of lonrr-continuetl 
and xpensive Jaw ni t t hat ha.ve seriou ly int rfi red with their bu i­
n aud r nd r d furth r exploration impracticable, and it i not 
probable that ther will b much activity at Negrito until a final deci-

imJ i r aclt din tb nit now pending. 
Durin.,. th ear 1 · 94 and 1 95 five ca.ro·o of crude oil, amounting 

to about 100,000 barrel , were hipped by tank teamer from Talara to 
an F ranci c , and u eel for fuel, but th development of the Lo 

Ang l field made the busine unprofitable. 
The e ond produ ing eli trict is at Zorrito , on the coast at an inlet 

o.f the a, some 20 mile· south of Tumbez. Mr. Fau t G. Piag-glo, of 
Lima, Peru, owns 18 wells at Zorritos, being all of the producing well ' 
in he fi eld· heal o has a r finery at tbi, point, with which h supplie 
t.be demand of the country for low-priced oil, distributing it along the 
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r.oa t by 1-\.iling ve sel . l\Ir. Piaguio e timat hi well a f 
produciu o· from 400 to 600 ba.rr I per day, bu t tb ir ontpu i 
to the d manus of tlte country for t he grades of oil b m::wnfa t nre ·, 
th at being- an a erag of about 100 barr l. p r day. 'rb producing 
area of lilorrito a develop d cover, about 400 a r . 

Lat ly a French compan y h a~ b<' n makin g pr para ion for OJ crat-
ing on a brg seal in tbL di · trict bu a. y t ha 11 m t wi th mn h 
sue ess, and its tenitor i very limi tt>d in xt nt. 

V\' bile t b a ·tual pr duction i limi t d to th two eli rict nam d 
tbe field are not in any n e defin d by a tual xploration, and t ht-r 
ar strong indicatio11 of tbe exi. tenc of exteu iY depo i at di.f:t r· 
ent poiut wi thin the oil-bearing- zone whi h x:tend.· al ng tbe oa t 
for 250 miles, a nd inland to tb foothill of t h ' ordill ra . 

With tb sin gl x ·eption of the haciend a of I am ina Br a , tbe oil 
and roi11 ral right in a ll land in P rub long to t be ov rnm ent, a11d 
the law under wllich t h y can b operated pra ·tically prohibit t ll oil 
ind u try. 

Th gravity of tbe oil i 360 to 390 Baume <ll1d i L of a dark- gr n 
color. Mr. H rbert Tw delle jr., tate that ' on a larg-e ca l li tilla· 
tion will give 25 per nt b nzin , 75° to 5 o gravity· lf' to ~0 p r ·ent 
of di . tillate, .) o to 400 gravity fit for refining. The balan · ' i a h avy 
re idnum g nerallr u eel for fu 1, for whi h it i admirably uited, 
having a high ca lorific valu and perf ct a£ ty in e it fire te t i 
coosicl rably over 200° F. Tbe di tilhtte, after tr atm u t witlt acid, 
lla. a fir tes of noo and average OTavity of 4~0 to 460 Ba.um \ < nd 
i p rfectly colorles . Being very rich in carbon it doe. not mak a 
kero ene that burn · well in all lamp ince it r equire a laro·e supply 
of air to obtain perfect ombu t ion but properly regulated it illumi · 
natiu g power i ver high." 

Ther are indication of oil depo it in Lhe vicini ty of Lake Titicaci, 
but nothing ha been clone to prove thei r exi ten e in quantitie of 
comm rcial value. 

E C UADOR. 

In the vicinity of Point St. Helena some oil pits are beino· worked in 
a small way. The prod n t is of very low gravity a nd is reduced to 
pitch or b rea by boiling in opeu ve sels, t he pitch being u ed a a 
coating for the in ide of earthen ves els u ed as receptacles for fi ttid . 
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Tbe con iderable variation in tbe everal tables published to show 
tbe equivaleuts of sr ecific 0 Tav ity and degrees of tbe Baum scale, 
make it advi able to give the c0rrect table below. 

Table of Batw16's hydromete~· with corresponding p eoific gravities. 

E-p citlc Baume. j Baum6. , 
Specific Baum. p cifi c 

--- gra,· it y. I_ gravity. gnw ity . 
1--- 1---

I 0 I 0 0 I 0 

10 1. 0000 31 0. 52 0.7692 73 0.6 96 

I 
11 . 9929 32 53 . 7650 u . 6 63 

12 . 9 -9 33 5-lo . 760 75 . 6 29 

13 . 9790 34 55 . 7567 76 . 67 6 

14 . 9722 35 56 . 7526 77 .6763 

15 . 9 -5 36 57 . 74 6 7 . 6730 

16 . 9- 9 37 5 . 7446 . 669 

17 . 9323 ,, 3 59 . 7407 . 6666 

1 . !l-159 39 60 . 7368 . 6635 

t9 . 9395 61 . 7329 . 6604. 
_o . 9333 41 62 . 72ft0 . 6573 

21 . fl:!i l -12 63 . - :253 . 6()<12 

2:2 . 9:210 -13 61 . 7-16 . 6511 

23 . 91 ~ .[4, 63 . 7179 .64 1 

2-l .. 090 4- 66 . 7 J.l2 . 6451 
..,-
-J 03:2 46 . 7!151 67 . 7106 . 6422 

2G !l7.J. n . 79 9 . 707 . 63!>2 

27 .I . 7 G.; 69 . 7035 90 . 6363 

2 GO .t9 . 7"21 70 . 7000 

2 05 30 . 7777 71~6965 
30 51 . 77 ~ 72 . 930 

-
The ui ted tates gallou of 231 cnbi inche of pur w atCI· at 60° F. weig ll .331 

pounds. T ll w i •ht of a. "allen n.t any ueg ree can be found b.\' wnl tip lyi ucr 8.331 by 
t b p c ific g rav ity COtTO pending . Tho '"E'ight of a n imperial ga llon of pure wat r 
of 277.27 cu bi c inche at 60° F. is 10 ponnu . 

To .fin<l the de,.ree Baum otT poudio « to any speci Jic "'mdty-

_ 140 _ _ 130 = B.c 
sp. ~r. 

To li nd tb sp Hie g ravity corre pondiug to aoy degreo Damne-

1<10 
130 +ll. 0 = p. g r. 

To r edu · ni t d 'tates g;Lll ons to cubic fc t, divide by 7.5. 
To find tb pouous iu 1 cubic foot of any substaoc mul t iply its p cine gravity 

by 62.5 . 
93 





:NATURAL GAS. 

BY F. H. OLIPHANT. 

IN'l'ROD TION. 

Th difficulty of securing complete return showing the total amount 
and value of natural ga con um ed an d th true condition of th fields 
that upply it make tlti report in a mann r incomplete, although 
nearly all of the large natural-ga cornpanie have furnished ati -
factory return to letter of inquiry. Yet tb character of natural gas 
and th ma,nner of it ' production and use make tbe coll ction of ta­
ti tic cone ruin g it more difficult and un -ati fa tory than the ollec­
tion f th p rtainino- t petroleum. P troleum i of little value at 
th points of production. I mn t b old in the mel tate and aft r­
ward tra.n ·port u to th r finer, who eparate it in to m rch antable 
product . Natural ga howev r, n d no pro e, to mak it market­
able. It i alway on umed in it natural condition xc p in a Y ry 
f w in Rtauc . lt consumption begin at the mouth of t be well and 
nd a th la t foot f the pip lin . It i often found a o iated with 

oil-b aTiug tra,ta in th bio-h r· portion , th ga. f1 ld forming for 
mil e a it do in many instan a border to th oil fi ld . It i 
alrno tincli p n ' abl cn fuel forclrilliugw 11 andpumpi no· them and 
for op rating th pump that feed th pipe line, . There are a laro­
nurub r of p r ns as o iated with th production and tran portation 
of oil a,nd ther ar num ron farm r who con umc large quantitie 
of na,tuml ga without paymen t, and therefore without record of •-alue. 
It i probable that if all the natural ga thu on umed were r du ·eel 
to the value of fuel di pla ed the total value would be increased at 
l a t · 0 pet' cent over the value of t hat tran porteu and old by reo-ular 
pip -line ompanie making return . 

The declining pr N ure tbrougbout the natural-gas di trict , as noted 
year aft r y .ar, ha continued during 1 96. o new field have been 
opened up, although ev ral of the older ones have been extended. 

ev ral of the larg companie transporting ga have found their pipes 
too mall , with the r due u pre sure, to convey the gas to their cou­
umer , and have add d ga -compre sion pump to their plants. In 
orne instances the suction at the e pump in the lines leading from 

95 
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the wells i b low that of tll atmo I here. f late a cl 
betn kept on the ondition of he pipe lines a nd tl1 unm rou.­
leak. at the joint and el ewherc, that were in former y a.rs n eb·Je t d , 
ar now more carefully r paire l. 

The uatnral nemy to the life of a ga well i wat r, general ly alt 
water. The ga may a,t fir t b dry owinrr to th h av pr sure hold­
ing it back, but a the pr ure deer a. es wat r b come noti eable. 
It may come from th gas rock ju t b low tb ])Ottom oftb hol , it may 
come in with the ga or it rna for· it way pa t th 1 a ker. In any 
ev nt, reduced pre m invit it, and tlli s wat r mu t be r mov d or 
the lit' of tile well i cut hort. In former year it wa tb ustom, and 
i 110w to a great xtent, to xhau t the w::~ter by wbat i ' kno,vn a 
"blowing the well." 'rhi con i t in dis onn cti ll o· t h well from the 
mainlineandopeuingth o-ateatth topofthetubin o·,allowino· tu ga 
to di ·barge it elf into the air. Thi ·it do in larg volum . It may 
b from five to fifte n minut b fore the flowing ga · by it · mom ntum 
will break up tb column of water . ufficien t ly to entangl it with the 
o-a and weep it out of th w 11. The well may tand op n for half au 
hour until all tl.l water is blown out, and th r i ' probably wa · ted in 
this operation more ga than flow from the well into th main lin in 
th next ten or tw h r hours. To ovcT om this wa s t HOm of th 
large compani bav in u e a pumping erwin with a laro- ylinder 
opera,t l by be ga coming from tb well . thew 111 r s ure i · nearly 
alway high r than t he line pre. ·me thi in turn op rat ~t il i11ch pipe 
xteucling tbrouo-h the tubing to a Rmall worki11g barrel nt th bottom, 

and the water i eli ·charg d throuo-h tlli l -inch I ip , wlli h al o 
an wer a a uck r rod. 

The general adoption of o-a . aving appliance inc th introduction 
of the m ter ba help d to heap n natural ga. · in tll hou ehold. 
TIJe manner of ·on umi11g natural ga u11der b iler b a been greatly 
improved in numerou · in tance . In tead of pa ing out of tbe op n 
oe perforated er1d of a pipe, the flow of ga i divid u by a 11umbe r or 
s mall openi11gs, ea l.t entangling a poetion of air b fore tl.t ga' is 
io-nited. The greater the 11umber of these clivi ions and tbe lo1Y r the 
pre-·sure, up to a ceetaiu limit the more perfect will be the colllbu:tion. 

'rb calorific value of 11atural gas a comr ared to artificial ga e i 
generally quite l1igh . Bulk for bulk, i t is one-tbiru greater than the 
ordin ary illuminating coal ga. and about double that of enriched 
water gas. Both compo ·ition and calorific value vary omewhat from 
fi ld to field . By calcula ing t he value of the ompon nt part. of a 
rmtnber of ga e from different fields Prof. F . . Phillips, of W tern 
-11iversity, .AJlegheny, Peun ylvania, d terwiued the range of from 

1,110 to 1,300 pounds of water at the boiling point evaporated by 
1,000 cubic feet of natural ga , the average being 1,20~ . This, multi­
pli d b y 066, tlJe number f British heat unit r equired to evaporate 
1 pouud of water, equal 1,164,030 British heat unit in 1,000 cubic 
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feet of natural gas of average qu a'lity. Thi · bigh calorific value is of 
use for compari on , but i ' not reached in practice, although natural gas, 
when con umed with care approaches it much nearer than any other 
fuel. 

The following compari on gives the r elat ive values of t he different 
fuels in general use iu boil r properly con truct d an d proportioned 
to their work: 

Twenty cubic feet or 1 pound of natural gas will evaporate 20 pounds 
of water at 2LO. 

ix teen cubic feet of natural ga or 1 pound of oil will evaporate 16 
pound · of water at 2120. 

'I en cubi c feet of natura.l o-as or 1 pound of coal will evaporate 10 
pounds of water at 2120. 

Ten cubic feet of natural gas, t herefore equal 1 pou nd of coal, or 
20,000 cubi feet of natural gas equal 2,000 ponuds or 1 . hor t ton of 
coal; 4,800 cubic feet of natural gas eq ual s 300 pound of oil (1 barrel 
340 B. ) ; 4t barrel of oi l equal ' 1 ton of coal. 

The recent impro\ements in t he gas en o·ine adapted for using natural 
ga have added much to jt value, e pe ia,Uy where t he con taut drain 
on the field ha le ened the production of t he ga s. The ame amount 
of ga i , capable of doin g much more work when u ed in the gas engine 
than wh nit i burned unlcr a boiler, as the followino· table comparin g 
th differ nt typ s of IJO"ine vi'ill bow: 

l"uel p er indicated horsepower per hour. 

TYJ>O of e ngin e. 

· attll·al-ga en g in 

Triple :\.pan ion condensing ...... ........... . ...... . . 

Double expansion cond n ing ............. ... ....... .. 
Ringle cylin d r nod cut-off ................ . ... .... .. .. 

Ortliua r y high pre m· witbont cut-off. ... . .. ..... .. . . 

J~qiYalont of gas nn <l 
coal. 

Gas . oal. 

Cubicfeet. Pounds . 

13 
16 
20 
40 
75 

1. 3 

1.6 
2.0 

4. o 1 

7~ 

'rhe spe i:fic gravity of nn,turnl gas '7arie from 0.55 to O.GO ~t com­
pared to dry air at 600 It. and n,t an atmo pheric pressure of 30 in l.Je, 
of mercury. Dry air at t he abov temperature and pres ure weigh 
7G.5 pound per 1,000 cubic fe t . Th compo itiou of nearly all natural 
gas clo ely r e em bles mar h o-a , CU4• In tl.Je Appalachian ga tlle 
amount of nitrogen vari e from 2 to 15 per cent. T.IJ para-ffin eTie , 
who e coml)Osition is nearly qnh alent to methane or mar h gas (75 
per cent of carbon and 25 per cent of hydrogen), constitute 5 to 98 per 
cent of the wl.Jole. The Ohio and lndiana o·a lJ as about 0.20 per cent 
of sulphurctecl ltydrogcn in its composition. The amount of air reqmred 

18 GEOL , P 'l ' 5--57 
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to con ume 1,000 cubic feet of natu ·al ga of avcrao·e c 
liglttl y les than 11,000 cubic feet, or about one part g~L 

air. In practice it is be t not ton e tb fn ll amonn t n ary for com-
1 Jete combustion, ~tnd the proportion of one to t n will ·iv b ct r 
result . . 

The u e of natural g·a in conne tion with burn r u ing a, manti f 
alkaline earth (thoria, et .) lta placed it at th lt ad of th ch ap illu­
minauts where the o·a au b had for 25 c nt or l p r 1 000 ubic 
feet, and from 35 to 45 andlepower an b nred by 'Olh uming 
2~ cubic feet per hour. Tbi natural produ t lms littl to fear from 
the comp tition of ai' tificiaJ ga e or th 1 ctric Jio·ht. Natnral ga in 
an argaud burner, with a chimney, con uming ~ ubic fe t per hour, 
furnishe about 12 candlepower, anrl if COil.tlm d in an ordiuary tir, 
u ino· 5 to 6 cubic fe t per hour, about 6 candlepow r. om naturaJ 
ga es con ain a v ry lio-bt perc ula ge of th h avi r hyd ro a rb n 
which add con id rauly to their value a illominant wh n n ed without 
th mantle. 

'rE 'r . 

The following t t of the u e f natural ga a a fu 1 om pared ·with 
petrol nm, rnnd at Hoy ton , Pem1- ylva nin and Lttk ton Indiana, by 
tbe ifational Tran it ompany, are of value a bowiug th e r lative 
effici ncy of ga an d oil. In both th c te t tb wat r wa carefully 
weighed and the ga meter d throuo-h new met r · that had been prov~d 
ju t before etting up o that th y ar undoul>tedly accurat . 

TEST OF G.A. ·PUMPING E . GINP. A '!' RO TONE Pl!: N YLV..A. I . 

The type of engine u ed iu this te twa a ro compound engine 
with one high-pre sure and one 1 w-pre~:; nre double-actin o- · linder '"ith 
Corli valve aud independent urface onden r. TI.I e compr or 
had one high-pre ure and one low-pres ure doul>l -acting ga cylin­
der in line with each team cylinder. The ga , after being compre ' ed 
in the low-pre. nre cylinder, i cooled by pa iog tllrough a ttrface. 
cooler 'OIL tructed of pipe, placed in tbe bottom of a poncl. It then 
pas into the high-pre sure cyliod r and from there dir t to the 
maius. 

Di.mensious of eugiu e ancl boiltws. 

Diameter. Length of 
st.rok . 

-
' team cyli nder: Incli et. I nc/tea. 

High pressure. _ ....... .. . .. __ .. _. _ .... ___ . 27 60 
Low pressure ..... .. .. . ...... ·--------· . . .. 5<1 60 

Ga cylind r: 

High pres DI (2 cylinders, tandem) .. . _ . ... 16 'U Low pr s ure (2 cylinders, tandem) -------- 21 60 
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Dinwnsions of engi11e a.nd boilers- Cont inued . 
Piston rod : 

Steam cylinder , 5-inch on crank end and 4-in oh on compres or end. 
Gas cyl!ncler , hi gh-pre sure, one <l-inch a nd one 3:1:-inch each ; low-pressure, one 

3;t-iuch in on e end of each. 
Boilers: 

Thor were t hr e horiwntal tubular boilers 5 feet in diameter a ncl 14 feet in 
leug llt, each conta,inincr 1 0 t ubes 2 inches in diameter. 

Pmfonnancc of e11gine. 

Pi. ton speed in feet, p r minute . ............ .. . ............ .. .... ·----
~J ean pre nrc of ltig h-prcssnre ylinder, ponnd per sqnaro inch . ... . . . 
Mean pre snro of low-pres w·e cylinder, pounds per . quare inch ... .... . 
Po we~: from high-pressure cylinder, indicated h orse power. ... . . ...... . 
Po ,~er f rom low-pr • ure cyl iuder, indicated hors power ... ... ... .... . 
To ta l inclicil,tecl h orse power . .... .... ........ . ..... . ___ . __ __ .. __ __ ... _. 
Hor e power developed in compres or. . .. . __ __ .. ______ .. __ . ___ _ . _. __ .. 
Per cent of work absorbed in f riction of en.,.in e. ---- ·- ·--- -- . .... · .... . 
' ·Vater per hon~: used in operating com pre or, pouu ls ... ...... .. ... .. .. 
Pounds water p er indicated hor e power p r hour .. ... . ....... . .... . . . . 
Pounds water per developed hor e power per hour .. .............. . .. .. 
Steam pre su re, cug iue room ....... .. ................. . ... .. ........ .. 
Yaeunm ............ ...... ... ... ........ .... ... ....... ........ ...... .. 
J acket wa,te r per hour ...... .... ... ....................... .. ... .... .. . 
P er cent water usetl in jack ts .. . ......... .. .. ... . . ...... . .......... . . 

Pe1jonnanc of boilers. 

nbi feet of ga p r h onr, p r m tor ............ ...... ............ .. .. 
l'ounll pre tlr i n rueter . .................... ... ............ . ....... . 
Barom ter ............... ......... . ... .. ..... . .......... . ..... . .. .... . 
Absolnt pr nre of gas ............. ........... ............ ......... . 
Factor tor du ce to atmospheri ( 14.7 ponnd ) pre oro ........ ....... . 

nbie feet of ga :tt atmospheric pres ure, p r bonr ........ .. .... ..... . 
St am pre m·o boil r room .... ...... ............. .. ........... .. ... .. 
T •m11 ra tnr , fe cl wat r .......................... ............ ...... .. 
Factor of Yaporation . .. ..... .......... . ... ... . ......... .. .. .... . ... . . 
\Yat(' r vapomtecl p r h our, actu al. ..... .... ... ..... .. ...... . ........ . 
V a,tor entp orn,t ed per hour, equivn.lent ... ...... ..... ....... .. ........ . 
Cnb ic feet ga con umed ]Jer pound wat l' vapornted ...... . .... ...... . 
Water u eel for other purposes tb a.u engine .. .... ..... . . .............. . 
' nbi c feet gns for otlt r pnrpo e t han ugioe ....... ......... .... .... .. 
as u d for puo1ping purpo cs, p r h our ... ... ... ... ............ ..... . 
as pnmp cl p er bonr ....... .. . ... ... ..... .. .... ..... ......... . ...... . 

Ga pump d for cubic foo t bnrn ·rl ........... .... ....... . .... ..... . .. .. 
Por c nt of gas pumped used to opemte pump . .. , . ........ .. ......... . 

2i5.2 
43 . 975 
12.975 

204.07 
2-t6.07 
450.14 
419.35 

6. 4 
7,052 

15.666 
16. 17 

11 
25 

719 
10.2 

'591 
1. 22 

14.. 115 
Hi.34-3 
1. 044 

,96fl 
127. 5 
6 .1 
1.195 

7, 34 1. 6 
,773. 2 

1. 022 
2 9.6 
296 

'673 
231,216 

26.66 
3. 751 

PERFORM.A.N E OF BOILER B RNING PETROLEUM .A. FUEL .A.'l' 
L AKETON, INDI.A.N.A.. 

The following ar the r su its of the evaporation test made on t.wo 
boilers at Laketon, Indiana, wbich upplied team to a triple-e-·pau ion 
pumping- engine: 

The fnel used was rude petroleum, burned in a quire & Tow! ompressecl-air 
bmner . 

'rh boilers were of the horizon tal retm·n tu bnlar type, f> feet cliamet r, 14 feet 
long, and containing 1 0 2-iucb tubes. 
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Tho oil burner was lo atccl at the front nd of the boil r, and the prodn ts f om­
b u tion pa eel under th lnttor, t hrough the tube , and th nee to the hinmey. 

The w1ttor-heating urface of each b iler wa 1,320 qnare foot. There was no 
superbeatin o- surface. 

The average evaporation, from and at 212° F., for seven tests, wn 16.10 pouucls of 
water p r pound of oil. 

The quality of tbe steam, a detormin d by a up rh n.tiug 0:1lo rim t r was per­
fectly dry. 

The rwerage evapora.tion p r hour per quare foot of h ati ug surface wa s 1.9 
pounds, at 150 pounds gan"e Jlrossure and 60° temp mture of feed water. 

V .ALUE OF N TUR.AL CON UMED 
TE ' . 

:r THE ITT E D 

The difficulty of ecuring any statem nt h wino- th full valu of 
natural gas consumed l1a. already be n di ens ed. The manner of 
obtaini ng stati tic and tb number of companie r porting r main 
about the ame from year to year and th r efore a compari on by years 
furnishe a true indicat ion of the value aud the condition of pr duction 
and sale of tbi unRtable article. Tlte pri e have remained very n arly 
uniform dnring the year. 1 9.3 and 1 96, aud the value of the product 
therefore afford an ind x: to thequan tity con umed, inc.: a la.rg propor­
tion of the ga duriu g these y ar wa mea ur d b meter . Pr •iou 
to 1 94 th pric were muc.:h lower. gr at amount' a ousurned 
unmea ured, and t he money value doe not v ry <.:lo ely r pre ent the 
number of cubic fe t . It will be noticed that the valu for 1 95 and 
1896 are nearly identical. 

In the following table i , given the approximate value of na tural (Ya 
produced in the Uuited tate · from 1 87 to 1 96, by tate : 

Pennsylvania. .. $13,749, 500 $19 282,375 

ow York . . . . . . 333, 000 332, 500 
Ohio .. _ ... ____ . 1, 000,000 1, 500, 000 

West Virginia. ._ 120, 000 120, 000 
Indi ana. __ --___ _ 600, 000 1, 320, 000 
Jllinoi _____ ... . ___ _ - -- · __ __ ____ --- · ___ _ 

Kentucky · ---- - ----- - · ----··--- ------- -
Kansas ___ .. . __ ... .... .. .......... . ___ .. 

Mis ouri ------· ...... ... ... ... .... . ... . 
A.rkan a ... _ ..... _ .. . ... _.. . _ . _. _ . ___ .. 

Texas .............. . . .. ____ ·- -· ...... .. 

Utah .. .. . ...... ........ -· · - . ..... ·-·-·· 
outh Dakota. .......... ---· .......... .. 

California .. __ .. . __ . _. __ .. _ .. _ .... _. _ .. . 

Other tates. _.. 15, 000 

5, 215,669 

12,000 

2, 075,702 

10, 615 
2,5 0 

15, 73 

35, 687 

375 

1, 728 

150 

25 

4, 684,300 

5, 400 1 

2, 302,500 

6,000 

30,000 

7, 34, 016 

2 0, 000 

3, 076, 325 

35,000 

3, 942 500 

6,000 

38,993 

12, 0 0 5,500 
10, 500 1,~00 

6, ooo[ ,-, 

33,000 30,000 

250, 000 
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1894. 

$6,279, 000 
'g 

$5, -2,000 a.$5, 52 610 
New York .. ... . 249, 000 241,530 256,000 
Oh io .... ....... 2, 136,000 1, 510 000 1,276, 100 1, 255,700 1,172,400 
\\ est Virg inia .. 500 123, 000 395,000 100, 000 b 640,000 
In<liaun, . .. ..... 'i, 716,000 5,71 ,000 5,437,000 5, 203,200 I o5 0!3, 635 
Illinois .. ....... 12,9 14, 000 15,000 7,500 6, 375 
l{ eutucky .. .. . . 4.3, 175 6 ,500 89, 200 98, 700 99,000 
Kau as ----- --- 40, 795 50 000 86,600 112,400 124, 750 
Mis ouri .. ..... 3, 775 2,100 4,500 3,500 1,50G 
Arkansa ··----· 100 100 100 100 60 
Texa ----- ---·- 100 50 50 20 · ----- --- - -- --
Utah .. ... . .... . -- ---- · ---- - 500 500 20,000 20, 000 

olorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 000 7, 000 4, 500 
aliforn ia ... ... 55,000 62,000 60 350 55, ooo 1 55,6 2 

5o, ooo 1 50,000 

13,002,512 

I Oth" .. ,. .. .. I 200, 000 100 000 50, 000 

Total . . . . 14-, 00, 714 , 14, 346, 250 I 13, 954, 400 
------"-----

<tlnclu<l $912,000 worth of gns pro<luc~<l iu P n nsyh·ania but co ns nm I in New York nnd Ohio. 
blnclu<l $126,000 wor\b of gas pr dnco<l in ' Vest Virgi nia , unt consumed in Ohio and P~nnsyl ­

vania. 
c Includ s Ynlue of som gns procluced in lnrlianu but coust<med in Ohio und fllinoi s . 

ON 1PTIOX \. :rn I TRil3 T IO :r OF NA'l'URAL GA . 

Tb following table wa IDI iled from the statem nt of all om-
panies makiurr full retum in 1 g- and 1 96. Mauy ga companie do 
uot k ep th ir accoLtnt. in uch mann r a to be able to ftuuish all of 
the information reque ted. In 1 96 full retum w re received from 355 
companie and individual -91 in P nn ylvania,, 205 in Indiana., and 59 
in Obio, and t he are omp r d with the re1 ort made by the arne 
companie in 1 95 : 

atnral-.'}aB ?·cconls i11 1895 and 1896. 

-
Po nnsyh"anin. 

.Amount recci ' 'Ctl for snlo 
of gas or YA luo of gns 

l 95 

consum ed ......... .. .. . $4,420, 
Vnlne of conl or woo(! 

(lisplncecl . . . . . . . .. . . . .. $4, 700. 
Dom s tic fir a s uppliecl. . J 2, 
Iron nnd s tool w<Jrks sup-

pli d .......... ... . .... . 

258 

283 
944 

24 

---
1 90. 

-

$4, 054,791 

$4 , 102, 45 

171 , 104 

29 

India un . 

1 O!J. I 96. 

--- -

$1,639,550 $ 1,5 9,270 

$2, 414, 621 $2.20 '919 

72, 019 02,991 

7 5 

Ohio. 

l 95. 1896. 

$ 34, 239 1 $70G, 21~ 

$1, 1 ~3. 258 $78 ' 262 
45, 537 _:] 0 
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Natural-gas 1·ecouls in 1895 antl1896- outinnerl. 

l'euusyl vnnin . I 
----1 

J nd innn. Ohi o. 

'~ l I S96. 1 95. 

36 45 I 21 I 21 

Ot.lt e r establis lnnen ts 
oppli cl .. . •...•. .• . ... 50 6-1 414 583 15 198 

To ta l estnblishm nts 
su pplied .. . . ... ... .. . .. 64 0 722 442 609 10 

Total w lls pro<lucil1g 
J nn.l. . ... . ...... .. . .. . 1, 409 1, 522 I 787 936 307 

Totnl producing wells 
drilled ..... . ...... . ... . 217 20 

I 
1 2 39 

Total wells producing 
Dec. 31. . . ... .. .. .. ... . . ] , 522 1 6?9 1 U36 1,012 307 317 

Total feet of pipo ln id .... 20, 950, 905 23. 430: 8;6 10,774,7 0 11, 4 4, 3. 9 4, 083,050 4, 0!19, 64 

T;~:t~~~·-~1-i. h-~-e-~ t~ ~-~-I 
-------

91 91 205 205 59 1 59 
I 

In Pennsyh·ania t ll valu of ga con umed by t he 91 ompani r · 
port in o· in fu ll wa 4,054,791 out of <~ total for t he tat of 3,52 ,610 · 
in Indiana the valu reported by tb 30.J companie wa ."1,5 9,276, 
out of a t otal value of , 5,043,6 - for tba tate ; in Ohio tb value 
statecl by the 59 com}>anie reportiu · in ft1ll wa . 7 ,""62, out of a total 
value of $1,172,400. 'rlte ·e fact indicate tbat the return. from :E Illl· 

sylvania a.re much more contplet than tho e of tl1 e otber t a te · named. 
'1 he value of tbe coal an d wool di plaeed in Peon ylvmlia. i li o-htly 

greater than that of the natural ga ; in Indi a na a 11d Ohio, on the ·on­
trary, the value of the ga is shown to b very much Je s ban that of 
tl1 e wood aud coal di placed. The ga market of north we t rn O!Jio 
and that of the Indiana field ext nd beyond the coal di tricts. (n 
renn,·ylvani a a large p roportion of tl1e o-a i co n urn diu the b itumi­
nou. coal reg ion . 'l' b nulllber of dom e. tic tire how a fall ing off iu 
all three State·, e pecially in Ohio. The number of well drilled in 
P en n. yl vania in 1 95 and 1 96 are nearly the ame. 

The followino- table was compiled from the tatemeots of a. large 
number of compaoie · and individuals making partial retum , which 
could not be included iu the previous table, and shows the amount 
received from t he ale of t he ga iu the tates where it wa con umed 
in 1 96. In several in ·ta nce 11ot all of it wa produced iu the tate 
wher it was con umed, but was brought into it from the adjoin in g 
States. H nee tlte e f1gure will not check with the table showing the 
production of ga. . There were 7Ci3 companie and individual in ibe 
several State named that reported, giving the a mount received for g!ls, 
together with the value of the coal or wood displaced by it. 



NATURAL GAS. 903 
Value of na.tural gas oO HB!Lined i n th e United tales in 1896, by tales, and th e value of 

coal 01' woocl c1isplace(l by sanw, as ?'eportcd by 769 ]Jcrsons, fi'rms, and C01')J01'ations. 

tate. 

'Pennsylvania 156 
Indiana. ____ . ________ 3 6 

Ohio---- ____ ---·----- 130 
New York . _____ ... __ . 36 
\Vest Virginia. _______ 7 
Kansas ... .. . __ . ...... 10 
Ke ntn ck y ______ __ ____ 16 

alifornia . ____ . ____ __ 7 

Utah and Co lorado ... 
"" Ill in oi ------- -- ------ 7 

.Mi sonri --- -- ---- ---- 3 

.Ark~111 as ...... ........ 1 

L __ ·_r _ot-al 763 

$4, 616, 3 6 

3, 604,311 

a 1, 499,370 

b1, 003,20-

513,735 

97, 1 5 

79,236 

31,375 

18 500 

6, 310 

500 

60 

11 , 470,1~3 

I 
Val ue of con i I 
or wood di -

placed by f!ll . I 

$4,702,9 

,1. 063 

1, 650,492 

1.101,500 

616,225 

H9 750 

97, 512 

. 3 ' ()..13 
C- 0, 000 

6, 000 

500 

60 

13,-071 , 129 

a In lml a $:126,97 worth of gas pr dur.od in Pt\n usy lvnnia, lndinnn , and W est Virginia, but con­
sum din Ohi . 

bIn ludrs i47,a 6 worth of gas prndncet! in Pnunsyh·n uin but consum din X w York. 
c 'Eslinuucd. 

j 

is 

1 • of lampblack nnr port d; and a. Jar O' nmou nt 
h w have no record i con um d by individual 
of the ga belt . numb r of iron 111ill ' and 

aud about Pitt burg luwe tiJ ir own liue oxtenliuo· to 
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Uses to 1cldoll natural gas 1n·orluccll i u th e United tales i1~ 1896 was pnt, as 1'6j)01'1ed by 
76S 1Jtr,·soll s, jir111 s, and corporati o11 s. 

- --

Compn-
·Es tnblis l11uent s supplied . 

nios Ot' 
Domestic I · 

tnt. . iudi 
fir~s Other Yi<lunls 

report- supJllio<l . Iron estnb- Totnl. mi lls. li sh-lu rr . ml'nts. 

- -- --
Pennsylvania .. .. .... r6 j 2o4, 447 37 51 762 5 
Indiana ... .. ......... 36 113 :-

~ I 
3 53 1, 10 1, 170 

Ob io ............. __ .. 130 4,206 0 0 337 337 
N w York .. ...... . ... 36 29. 77 o l 0 2 51 53 
West Virg ini a ........ 7 11, 350 0 0 3 372 375 
Kansas ............... 10 3, 924 0 0 0 15 15 
Kentu cky .. .. . , .. ... . 16 I 6 525 0 0 0 4 
'alifo!'llia ......... ... 7 1, 197 0 0 0 1 1 
tab and olorado ... 

~ I 
1, 152 0 0 0 0 0 

lllinoi ··-··· · ---- -- -- 305 0 0 0 2 2 
~J issouri ---- · -------- 3 15 0 0 0 0 0 
Arkau a - ------ ---- -· 1 I 2 0 0 0 0 0 

---------------w3js24 Total 3 - 43 11 109 2 6:52 2, 1~ L -- --- -----

Tb followiu g table give , by tate tbe numb r of ga well at t lle 
beginning and clo of l 96, the number drill d in 1 96, and the total 
length in feet and mile of pipe in u e at th e lo e of that ear, as 
reported by 763 companies and individual : 

R eco1·d of wells anil amount. of p ·ipe line as .,·eported by 769 p ersons, j h·ms, and C01'JJ01'ations 
i n 1896. 

I I 
' late. 

1

1 

Penn ylvauia ....... . 

a ............. 

···· · · ·-· - ·· ·---
' ork .. . .. ..... . 

Indian 

Ohio 

New 1 

West 

R ausa 
Kentu 

a lifo 

irgi ni a. ---- --1 
8 .... ...... .... 

ck y ...... .... . J 

rn ia ....... ... . I 
nd olorauo .. . 

COtnJ8 · 
nics or in-
<lividunls 
r port-

i n g. 

15G 
3 6 
130 
36 
7 

10 
16 
7 
4 I tah a 

lllinOI 

I Mi. so 

·s ............ .. , 
uri .......... ... 

7 

3 
A.rkau ·:ts ...... ...... 1 

L Total .... ...... 763 

Prodnc-
iug D c. 
31, 1895. 

1, 4 
1,968 

643 
217 

2 
47 
60 u, 
11 

30 
3 
2 

4, 961 

Wells. ToW pipe laid to D c. 31, 1 96. 

Produo-Drilled ing Dec. F eet. ~Iiles . in 1896. 31, 1 96. 

---
297 2,060 26, 811,395 5,07 
421 2,262 21, 265, 743 4,02 
151 702 8, 492,5 0 1, 60 

35 226 1, 9 4- 949 376 I 

21 101 3, 24, 138 724 

18 59 <112, 270 78 
3 63 320, 280 61 
1 15 5 ' 100 11 

6 14 194,800 37 
4 29 63, 180 12 
0 3 1, 000 0 
0 

•. ,: 
1
- ~.~ :~ ' '·": 1 

957 
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R ECORD BY STAT'E 

PENNSYLVANIA . 

o new ga · field were opened up in 1 96, but the deep sa11ds in the 
ontbea-stem portion of Greene County fumi bed some fair wells. In 

nearly all ca -es ga i fouud a ociateu with petroleum , generally in the 
hi gher portion of th e oil-b ariug rock. Sometime a rock holding a 
large volume of o·a is tapped before the oil and i reached; then 
again some of the largest gas fields in the tate occur in strata that 
underlie the petroleum sand everal hundred feet. 

Tile life of a ga field is often greatly dimini bed by tlle development 
of tl1e petrolenm, many millions of cubic feet of ga being allowed to 
pa into the air in order that the reduction of the pre sure may induce 
the p troleum to come in. 

Nearly every gas fi eld ha. its individual cbaracteri. tics. At orne 
places large volumes of ga are furnished at low pre sures, at others 
a much maller quantity of ga at a llig-h pre su re, and there are orne 
wells that ha ve largeYolume and high pres ure combined. Tbe be t gas 
well i the oue that will produce the mo ·t gas at tbe gre::ttest pressure. 
The original shu t -in ro k pr nre of 1,100 pound. to the quare inch 
bas been mea ' tH cl in ti.Je early life of ome of the gas well in Peutt­
syh·ania. few well have hown a,n open flow equal to thirty-five to 
-£ rty million cubi -£ ct in tw n ty-four hour . The tlimiui bed rock 
pres. ur l1 a of late y nr fore d many ompanie · to n c ga pump to 
g t suffici ot gas to th ir CO il um r , anu th decrea e iu volume is 
h .ing in a mea ur supplied by au incr a eel number of well . Tbe 
ro ·l pre me of wells now in u e iu I nn ylvania has an estimated 
rang bet we u 1 pound and TO pounds, the a' era ere being placed at 

i5 pound . 
The amoun of gas in the natural re ervoirs, whi h are genera,lly of 

coar ~:;and · tone blank ted by a laty coveri11g-, continually grows le s, 
in ome fi l '1 more rapid ly than in other . It i safe $-o ay that at 
1 a t pee ent of tbe g~LS r maining in ti.Je ere ervoir in j895 was 
drawn out in 1 96. A th pr · ure d crease , le gas can be taken 
out each year. 

Tbe ga ·-bearino· trcLta in Penn ylva.nia extend from the Mahoning 
sand ton to the Kan sand, a v rtical eli tance of over 3,000 feet. Tl.le 
follo''' ing- i a partia-l li t of ga -bearino· trata, in the desceodmg order: 
11Iahoning sand tone, upper and lower Hom wood audstone, Big Injun 

and, quaw and, B rea "Tit, Ga ntz, One-hnudrecl-foot, Fifty-foot, 
cond and Thirty-foot, Third r G ortlou saud, Fou r th and, Fifth and, 

Sixth and, Erie hale, Elizab ti.J, Fir< t Warren, '1 e chley, Balltown, 
Shet'fleld, Bradford, BJlk, and Kane auds. 

In ome iustance two or rnor of tile e l.wrizons furni h gas in the 
same well , but generally the main output comes from a ingle borizou. 
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In the following table i. given the value of natural ga produced in 
Penn ylvania in the year from 1 5 to 1 G: 

Va /.ue of na.tu?'ctl gaSJJrocltwed in Pennsylra11ia jrout 1885 to 1 96. 

Yulne. ~- Ycnr. 1 

I~ 5. _ ...... _ .. __ .. ___ I-$4- 50-0.- 0-00-

1 6 .................. 1 9, 000,000 

1 7 .................. 13 749, 500 

1888 .................. , 19, 2 '375 
1 9.. .. .. .. .. .. .. .. .. 11, 593, 9 9 

1 90. -- . ---- - --. --- . -- 9, 551, 025 

Year. 

1 91 . . -- --.- - . -- - -----
1 92 ........ ...... .. .. 

1 93 ................ .. 

1 9·1. ....... .... .... .. 

1 95 ................ .. 

1 96.- .--- ·- ------ ----

OHIO. 

Ya1u. l 
--I 

$7, 34 016 

7, 376, 2 1 

6,4 ,000 

6,279,000 

5, 52,000 

'52 '610 

"o new ga territory wa found in 1 9G; but tb Lanca t r fieldlla 
been extended to the outhea t, where some n w well have hown a 
rock pre ure about equal to the oriO'inal field . 

The Trenton lime tone, the linton group, the B rea grit, and t h 
Ohio sba,Je, in a cendiog order, are still the only horizon o far d vel­
oped that furni b o·a in quantity. The decrea e in pr ure a11d pr -
duction ba • coutinued. Tb average pre ure of ga in the Tr· nton 
area of northwe tern hio in 1 9G V;·a 45 pound ; the initial pre ure 
in 1 8 was 450 pounds showin g that approximat ly only 10 per cent 
of the original volume is left in this re ·ervoir, if exhau ted to atmo -
pberic pres tu·e. In depth th es ga well vary from 1,100 to 1,150 
feet. The elevation of tile top of the Trenton limestone in the princi­
pal ga area range· from 315 to 390 feet below tide. 'fbe ga i 
u nally found at or n ar the top of this lime tone. 

The exten ion of the Lan a ter ti ld toward the outhw t ha reen­
forced the UI ply, and the pro pect indicate a upply for the ·iti 
now furnished that will la t for orne time. 

In tbe outhea tern portion of Ohio a large amount of ga ba be n 
obtained from the Berea grit, but the supply from tbi lJOrizon is no of 
such lasting quantity as that from orne other . 

The amount of ga furni bed by the Ohio shale i quite mall, although 
th e formation i scattered over a con, iderabl area in tbe northea tern 
portion of the State. The wells are comparatively hallow. 

In the followiDg table will be found a statement of the value of the 
natural ga produced in hio from 1 85 to 1 96. It will be seen that 
the value for 1 94 and 1895 was nearly tbe sam e, which is partially 
ac oun ted for by ]ncrea e iu co ·t. The year 1896 bows a falliug off 
of 3,300, as compared with 1895. 
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Value of natm·aZ gas produced in Ohio from 1885 to 1896. 

Year. Valoo. Year. 

$100,000 Jl 1 91. -- -- -- ----- -.----
400, 000 

1, 000,000 

1,500, 000 

5, 215, 669 

4-,6 , 300 

INDIANA. 

907 

\aluo. I 
$3.076, 325 

2, 136,000 

1, 510,000 

1, 276, 100 

1, 255, 700 

1, 172,400 

The great broad well of the Cincinnati arch, as i t enter, Indiana 
near the middle of the ea tern boundary line and continue::; iu a general 
north we t direction about halfway aero s tbe State, contain an ar a 
of ga -bearing Trenton lime tone that ha been e timated at 2,500 
square miles. Orio·iually thi gas area wa larger, and though tlle 
well fartllest down the dip have sutl'ered from the iutru ion of alt 
water, i t is still t he large t connected ga area di covered. 'l'he initial 
ro ·k pre ure ov r thi great di trict wa about 3:25 pound to the 
quar inch, th i being le by 1:25 pound than th general rock pres­
ore in Ohio. 

'l'h altitn le of the body of Trenton limestone furni . hing the gas is 
gen rally from 50 to 1~0 f' et below tide lev I, n compared to about 350 
fe t b low tide in Ohio. In 1 9G the aYerao-e rock pre ure wa about 
:.LO J)Ound to th quare in b a deer a ·e of ~0 pound a compared 
with that of 1 95, or 103 pound le than the original pre sure. 
A c ording to tlte e figur . about 3"" perc nt of the gas in tbi::; large 
re n·oir IH I be n drawn out, and au inde a to tl.l life of the fi. ld 
i tim afl'ord d. 

Th following tab! , howino- the comparative pres ' tu in 1 95 and 
1 96, wa · om piled by [r. J . . L ach tate npcrvisor of m1tnral ga , 
of ] okolllo lndiann. 1 .l\Ir. Leach state that if there are error in thi ' 
tatcment they occur in fjgures rel atin g to the outer zone, wh re many 

wells are o nrrang d that t hey can uot be relieved of t he pre ence of 
th al water b fore t e ting. 

' Twonty-flrsL Aunuul J{oport, Department of Geology and -' a tum! Resources, 1896, p. 444. 
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Compamt~ve statement of 1·ook 11reaam·e of th o lntliana natm·al-gaa fi eld, 1895-96. 

Pounds pressor . 

1895. 1 96. 

Blackford County : 
Hartford City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270 240 

Hartford Ci ty, 5 miles we t of to wn ... ... ... ... .. .... . 270 245 

Delaware Coun ty : 

Mun cie, 3 miles nol'th of town . . . . . .. . . . . . . . . .. .. . . .. . 250 230 

Royerton ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 232 

Dal \'ille, 1 mil e west of t own . . . .. . . . . . . . . . . .. . . . . . . . 225 190 

, elm a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 213 

elma.,3 mile nort hoftown .. ......... . . ... .... . .. ... 230 21 

Albany, 3 miles north of town . . . . . . . .. . . .. .. . . . . . . . . . 2-o 230 
Grant County : 

Mari on, 3 mile outhwe t of town ... . ..... ...... .. _.. 25" 2<t4 

Marion, 3 mil sou thea t of town .. . . . . . . . . .. . . . . . . .. 260 235 

J onesboro . .. . . . ........ . .. ... . . ..... .. . . . .. . . .. .... .. 270 2-o 

weetsers ........ .... .... ..... . . .. .. . ....... ... ... . . 255 24 6 
wayzee, 2 mile south of town .... . . . . . . . . . . . . . . . . . . . 260 250 
ims . .. ... .. ... . ....... . .. .. .... ___ _ .... . ... . . .. . .... 260 ~45 

Fairmount . .. .......... .. .. . . . ... . .. .. . ... .. . . .. . .... 270. 250 
Ham ilton County : 

Arcad ia, 7 miles east of town . .. . ... . .. . . ... .. . . ..... . 

' oblesville, 2 miles north of town .. .. .... .... . ...... . 

' oblesville, 9 miles northeast of town .... .. . ... . .. .. . 
H ancock County : 

Greenfield, 3 mile nor th of t own ___ . ___ . __ .. ... ... __ _ 
Henry Cou nty: 

Middletown, 5 mile east of town . ........ . ......... .. 
Howard County : 

Greentown ..... .... ................................ . . 

Guy ................................ . .... . ....... .. . .. 
ycamore, 5 mile northeast; of town _: __ .. _ . . . ___ . . .. . 

W est Liberty ... ......... . . . ..... .. ........... _. __ ___ . 
J ay County: 

Ca mden ..................... _ . _ ............ _ .. _ ..... . 
Du nkirk 

Redkey, 4 miles southwest of town • .. __ .... _ .. . . _ .. _. 
·Madison County: 

Alexandria ................................. ... .. .. __ _ 

Al exandria, 2 miles west of town ..... .. _ ....... _ .... . 

Al exandria, 1 mile north of town __ ....... _ ... .. . .... .. 
Anderson, 8 miles northeast of town . __ . . . _ .. _ . . .. _ .. . 

235 

200 

235 

210 

220 

255 

255 
245 

255 

150 

225 

2i'i0 

247 

255 

260 

240 

218 

150 

210 

1 -

175 

235 

235 

232 

237 

100 

235 

22 

240 
240 

219 

• 
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Comp arative statement of ?'ock 1n·essu?·e of the Indiana nat·ural-gas fi eld, 1895-96-Cont'd. 

Po••' '' • w•· i 
I 95. 1896. 

1-------------------------------------------------------
Madi on County- ontinued. 

E lwood..... . .......... .... .......................... 255 221 

Elwood, 5 miles ea t of town . ........ .......... .. .... 255 235 
E lwood, 5 miles northeast of town .. _. __ ... .. . ___ ._ .. _ 255 240 

F rankton, 2 miles south of town ...... .... .... ____ .... 
1 

245 220 

Gilmau....... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 255 240 

Orestes. .. .. ........ .... .. .......... .................. 255 23 

Perkinsville .................... .. .. .......... ... _.... 230 210 
Rush 'ounty: 

Carthage ........... .. .... ........... ...... ..... ...... 150 120 

Tipton ounty: 

Tipton .......... . ....... ... ...... ........ .... .. .. .. ...... .... 270 

Madison Township ........... ... ............ ..... _ .. .. 2-15 220 
Prairie Township . ...... .. ............. ...... .. ...... .. 

Wild at Town hip . ...... . ........ ... .............. .. :: u ;; ul 
t nemy to the life of almo tall ga well i tiJe in flowing 
the pre ure deer a e . Indiana ga well eem to be 

par i ularly ubject to the accuu:)ulation of salt water, e pecially tiJose 
farthe t down the dip. 

The total value of natural gas produced in Indiana in 1 96 was 
$5,043,635, as compared with 5 2031200 in 1895, l.Jowing a ligh t 
decrea . A considerable a,monnt of natural gas is on urn d outside 
of th e tat , in Ohio and lllinoi , but t he exact proportion could not 
be obtain d. 

In the following table will be found a statement of the value of the 
natural gas produced in Indiana. from 1 6 to 1 96: 

T'alue of nat~tral gas produc6d in Indianaj?·om 1 86 to 1896. 

~ y,., ··:'-___ v_n_h_' _- ---!1--------Y-ea_r_. ----- '"" . I 
1 6.... .. .. .. .. .. .. .. $300, 000 1 92.. .. .. .. .. .. .. .. .. $-1, 716, 000 

1 600, 000 

1 

1890 .. - - -... -- - ..... .. 
1 !J L .... ....... .... .. 

1, 320,000 
2, 075,702 

2, 302,500 

3,942, 500 

1 93.. . .... ... ........ -, 71 ,000 

1 95 ............ .... .. 

1896 .......... -- .. .. .. 

5,437 000 
5,203,200 

5, 043,635 
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KENTUCKY. 

Mead ounty at pre nt vrodu e:S mor ga than any o h r county 
in Kentucky. Tb o·a ar a i · 35 mile southw t of Loui ville, and 
tbega ispipedtothatcity. Iti · al·ofoundto om extentinHardin, 
Jefferson, and Breckinrid ..,.e ounti . It oc ur in the Devonian black 
bale on the we tern lop of the in innati arch. ·Th w ll ar fr m 

500 to 700 feet deep aud hav a ·but-in pre ' ur of 40 to 60 pound . 
They ar quite similar in geoloo-ical po ition and oth r ondition to 
the ga wells in northeastern Ohio and northwe. t rn P nn. ylvania. In 
outhwe tern Jefl'er on qunty, ju t we t of the outcrop of tb hal , 

il1 the vicinit of Meadow Lawn a nnm ber of w 11 upply th farm r 
of that section with fuel and li«ht. Tbe ewell are from 225 to 325 
feet deep and are u ually drilled through t.h bale, wbi hi from 5 to 
90 feet thick and i the OUI'ce of the ga . The co tis ab nt ,QO per 
well. There are cveral w 11 at W st Point, in the northern corner of 
Hardin County, that supply about GO fir s. Tl.le pre ur anu volume 
are lowly dimini hiug but the ballow wells hav produced a r roark­
able amount of ga . 

In ca tern Kentucky, orne 45 or 50 mile south of atl tt burg, n ar 
Vi arfleld, two htrge ga well w r drill d < bout fourteen y an; ago l>y 

apt. A . Allen. Since that time several other w 11 in the vicinity 
have found ga in large q uantitie . Tl.le original ource of the ga wa 
the nb- arbo1~iferou lime tone. The well were afterward deepened 
to about 1,7 0 feet, where a larger upply wa found in the Berea grit. 
A umnber of well have ince found ga in thi vicin ity, om of them 
being on the opposite ide of tbe Tug Fork in We t irginia. A well­
developed arch cro e the Tug Fork at tl1i locali ty and, together 
with the great thickening of th lower Coal 1ea ·ure trata, lla given 
con iderable dip to the. low r rock and con ·entrated the ga . 'rile 
rock pre ure i about 285 to 300 pounds. The volume of th old well, . 
1low but in for many years, when tested two years ago appeared to be 
rather large. A number of companie have at different time propo ed 
to pipe tbi gas to the Ohio River and upply Huntington Catlett burg, 
Ashland, and Ironton, but o far the project ha not been carried out. 

The Old Dominion Oil and Gas Company has dev loped several good 
ga well in Floyd County. There is a little gas produced in Barren 
County, Kentucky. 

The following table shows the production of natural ga from 18 9 
to 1 !)(); it has been nearly the ame for 1895 and 1896. Tbe. bortage 
in natural gas may have been supplied, in part, during the cold waves, 
by manufactured gas. 
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Val1te of 11atm·al gas produ ced in K entu cky from. 1889 to 1896. 

Year. 

9 ........ .. .. .. ------

Valu. 

3 , 993 
43, 175 

Year. 

1 93 ... .. ____ .. ___ . ____ ·I 
1 94 .......... ---- -- ----

1 95 ...... .... ---- ------1 
1 96 .... .. ............ .. 

ILLINOIS. 

911 

Valu. 

$6 ' 500 
8 ,200 

9 , 700 

99, 000 

'I be. gradual decline noted in former year still continues. The locali­
ties furni bing natural gas are Lamoille, iu Bureau Oounty, and Sparta, 
in Randolph County. Some of the well in Lamoille do not show any 
decrea e in pre ure since the time they were drilled. They are on an 
a\·erage 135 feet deep, t he drill pa, ing tllrough hard clay into ~t green-
and, in whieh the gas i found. The pressure is from 2-2- to 30 pounds. 

Tbi gas i u ' ed for domestic purpose only. There i no petroleum 
associa-ted with it. 

'Ihe ga wells at Sparta are gradually fail ing. The pre ure in 1 95 
was 40 pound , wlJile in J 9G it was only 25 pouud ' . :No well were 
drilled in 1 96. 

Th prodn tion of natural ga · in Illinoi from 1 9 to 1 96 was as 
follow : 

r altw of natw·al gas1n·od~tce(Z in lllinois from. 1889 to 1 96. 

Yea r . j Vn1uo. Yonr. 

I 1 9 .. .. -- ---- ...... .... $10,615 
1890 .................... 

1 
6, 000 

91. .. ... .......... ---- 6, 000 

92. -- -- .. - - -- .. - - . ---- 12, 9 

KANSAS . 

y.,,, I 
$14, 000 j 
15, 000 

7.500 

6, 375 

The production of natural ga ba been steadily increasinn· for a 
number of year pa t, and the prospecting for oil bas d veloped -everal 
ga well ' . 

..c atural ga is found in Allen, Miami Montgomery, Wilson, and 
Wyandotte countie . The gas is fotiud in Miami County at a depth of 
from 325 to 450 feet, and the pre ure of the ga' when struck is about 
100 ponnds. 

In Montgomery County gas was found at 50 feet, free from oil and 
water. In Allen County tb gas i found at a depth of 815 to 960 feet. 
All tile ga in Kau a i iugu larly free from ulpbuT. 

I 
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Tlle following i an analy i of the nat ural ga from Jola Allen 
Conn ty, Kan a , which is very similar to P Lllt lvania gas : 

.d.nalysis of 11atttml gas from l ola, h."ansas. 

P r cont. 

Hydro"'en (H).......... .. .. ...... .. .. .. .. .. .. .. 0. 00 
Oxyg n (0)...... ...... ...... ...... .... . .... .... 0.45 
' itrogen ( ) . ...... .. .... .. .... .... .... .. .. .. .. 7. 76 

Carbon monoxide ( 0) . .. .. .. .. . .. . .. .. .. .. .. .. 1. 23 
Ca rbon dioxide (C . )..... .... .. ...... ... ....... 0.90 
Ethy lene series (Co H .) ...... .................... 0. 00 

I i\Jar~-~ ga (CH.) .. .... .............. ...... ..... . 9. 66 

L otal .................. .... ...... . .... ... .. 100. 0 

The prouuctiou of natural ga in Kan a from 1 !)G wa as 
follow : 

Value of natnml gas p ·roclnced in Kan sas jl-on~ 1889 to 1896. 

Value. 

5,500 
40,795 

CALIFORNIA. 

Yenr. Ynlu . 

$50,000 
6,600 

112, 400 
124,750 

There eem to be nothing new to report from this tate. The pres­
sure of the wel l remains about the arne as iu 1895. One productive 
well wa drilled by the Sto kton Ga and E lectric ompany in 1 9G. 
Tbe combined output from eight well belonging to thi company is 
estimated at 100,000 cubic feet iu twenty-four hour . In the pring of 
1897 a well at the San Joaquin ounty Ho pital developed considerable 
gas at 1,100 feet. There are some wells furnishing moderate amou nt 
of ga · scattered through the oil fields of Los Angeles, Ventura, and 
Santa Barbara countie . 

The I rocluction of natural ga in California from 18 9 to 1 9G i as 
follo w 

Val11 e of natm·al gas produced in Oalij01'11ia.f?'01n 1889 to 1896. 

1 9 ...... .. .......... .. 
1 90 .................. .. 
1891. ..... .. .......... .. 

L.892 .. .... ............. . 

Va.lue. 

$12,6 0 
33,000 
30,000 
55,000 

Year. 

1 93 .. -- . ... . .. . ....... . 
1 9•L ..... .. ........... . 

1895 ... . .. . .. - .. -· . •.. .. 

1896 ..... . . . -- -- .. - . .. . . 

Va lue. 

$62,000 
60,350 
55, 000 

55,6 ~ 
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N E W Y OR K. 

In !Jautauqua County there are a few shallow gas wells, from 150 to 
350 feet d ep, that furuisb a upply to familie . Tbe ga at ene a 
Falls, eneca County, i from the Medina aud toue at a depth of 1,500 
feet. The volume and pressure are remarkably per ' i tent, althougll the 
wells are not Yery large producers. The natural goa at Caledonia, 
Livingston 'ounty wa found at the depth ot 1,100 feet in the Medina 
sand tone. 'fbe i oitial pre sure range fr·om 2] 0 to 400 pound . Gas 
i produced near andy Ureek, 0 wego County, and at Ph nix and 
Pula ki. The main flow of ga i fouud at or 11ear the bottom of the 
'I renton lime toue, wh re vocket.:- are often tapped that have immen. e 
pre sme, but o-radually beco me exhau ted . The well are about 1,000 
f et deep, the top of the Trenton lime tone being GOO to 700 feet below 
the surface. 'l'b re a,re a number of ga well in Eri County which 
furni h a partial supply to the villages of Getzvill Depew, Clarence, 
and Alden, t lle town of orth Tonawanda, and a part of Buffalo. At 
Clarence ga i found in the Medina andstone at a depth of 75 feet. 
At Depew where it i a recent developmen , rras i found in th l\fedina 
sand~ tone at 1,000 to 1, 700 feet. The wells not far from ortb Tona­
wanda and ,etzvill ar from 450 to 540 fe t, deep. At Baldwin ville, 
Ooonda a oun y, ga i obtained from the Treuton lime tone at2,460 
to 2,600 f, t iu depth. "atural ga · ha been produced in Allegany 
'ountyformanyyear. earHi hourgandLittleGene eethepre ure 

ha d cr a ed on iderably. In the . pring of 1 !) the ro k pre ure 
wa 400 p und ; in1 96 i t bad declined to 240 pound . This . ection i 
now b ing activ ly de eloped for oil and will no doubt oon how a much 
lower ro k pr ur . Oil operation in th vicinity of a ga field oou 
redn e til rock pre ure, owiuo- to the drilling of a number of holes in 
a limit d area and tb utter eli regard of the wa te of ga . The new 
dev lopm ut for oil irt outbeastern Cattaraugus County toward the 
clos of 1 9u op ued up ev ral gas wells with mall rock pre sure but 
large volume. 

The va-lue of natural ga ]Jrodu ed iu New York from 1 5 to 1 96 is 
given in tll following- table : 

J"alue of natm·al ga Jn·odtwed ·in New Yo1·kjro1n 1 5 to 1896. 

Y011r. Vnlne. 

$196,000 

210,000 

333,000 

:i32,500 

530,026 

552,000 

GEOL, P1' 5--5 

y ar. Value. 

1 91..---- ------ ---- ---- $280, ()()() 

1892 .. . . ------ ---- --- ---

1 93 .. .. ---- --- -- - ·----. 

1 94 ... - ----- ---- --· ---· 

1 95 .. .. -- -- · - ---- ·-----

1896.---- -------- . ----- . , 

2 L6, 000 

210,000 

249, 000 

241,530J 
2-6,000 

I 
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It wi.ll be notic d t hat th proclu •tion in this tate in 1 96, amountiug 
approximately to 256,000 was greater than that of any ingl year 
since 1891, as shown in a previou t.abl O'iviog th value of natnral gas 
in the nited State by tate . To thi production hould lSe add d 
g-a valued at "47 3 6 prodnc cl in Penn ylvan ia but p iped into ... \V 

York, to obtain the total v~Llu of the ga on urn din t il tate. 

W EST VIRGINIA. 

Tbe State furoishe ~ to P 1m yl auia 
and Ohio. In th fa ll of 1 D-! t he Ph iladelphia ' ompan y, of Pitt · 
burg completed a large ga · line from Pi t bur · to what i kuowu a 
the 'Big Mo e ' gas field on Iudian r ek, in rryl r 'ouuty. Th ' Big 
Ios s' well at the terminus of this line wa probably the large, ga 

well o far develop d. For many months thi w 11 forced into th air 
a volume of ga e timated at from forty to fjfty-fiv milliou cubic£ et 
each twenty-four botu . Th ga from tbi, w ll om from th Bia 
I njun sand, at a deptll of 1, 722 feet. The elevation f the mouth of b 
well i clo ·e to 730 feet above tide. It i. n ar the crown of a u axi ' b gin­
nin g a few mile outbwe t of tbi w ll, s.t udin o· nortbea t with \· 
eral depres ion and el vation ·, and cro ing th Baltimor and Oh io 
Railroad a few mile ea t of Littleton. 

The life of the Big Mo gas field wa bort, a oil in larg qmwti-
tie wa being developed near by. Many "el l tapp d th e ga befor 
reaching the pay oil, and in core of uch in tauce tb gas wa allowed 
to exhau t itself, o that the ga treak could be ca eel off and th drill­
ing carried t o t he lower oil trata. 

North ofthi pool a number of good' ga ers w refound . On pp r 
Run, a few mil east of Pine Grove, everal viO'orou well found 
ga in the alt and the Big Injun, and the ordon saud . The ro ·k 
pr u.re in t he la t- uameu saud wa 1 000 pound . 

During the winter of 1895-96 a number of good g-a well were drilled 
near Cameron, .Mar hall County, and coun e ted by pipe lin with 
Wheeliug. Tbe ga here occurs in what i consider d the equivalen t 
of the Gordo u ~ anll . 

The numerou g ntle folds of strat a in and ~ound the edge of the 
deepe t portion of tbe ba in bury many of tbe oil aud ga .. auds so 
d ep that nearly aU of them, in one locality or another hold ga in 
quantity. In seveml in tance three large ga -producing saud bave 
beeu tapp d in the arne well. All of the e conll it ion · contribute to 
tnal< W e t Virgiuia oue of the hrge t and pos ibly oue of the mo t 
las tiu g g-a;;-proclucing region in the United tates. 

Tlt e ap prox imn,te value of natural gas produced i11 tlli State for 1 96 
is pl aced at $G40,000. Of this amount 126,000 worth of gas was cou­
sumed in Pennsylvania and Ohio. 
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COLORADO. 

Mo t of tlle gas in tbi State is found in the neighborhood of F lor­
ence and eontiuues to be produced from wells t hat have cea ed to 
produce petroleum. The pre ure i light, and varie in di1f rent local­
iti e from 3 to 20 pound . The town of Florence is partially supplied 
with gas. The larger part of it i cou umed in operating th e welL; 
bene there i difficulty in getting at the true value. 'rbe value has 
been estimated at $4,500. 

qTAH. 

The Salt Lake and Ogden Gas and Electric Light Company r eport 
a follow : 

During the year 1 96 there were in use in tab from three to eight natnrnJ-gas 
wells, each p rotlncinor an a,·era<Ye supply of ,4 0,000 cubic feet of ga p r month, as 
register d by \V stinghou e proportional meters. It is difficult toe timate the total 
value of the ga upplierl by ou r company to consumers, but, rough ly p a l;<iug, the 
gros r evenu e from natural ga in 1 96 amount d to not mor than 20,000. The 
ga is used for dom • tic purposes, chiefly cooking. There are a fe w furnaces sup­
pli d, and during the summer mouths gas wa supplied to one of the electric-light 
companies for firing boi ler , etc. 

'I'he ize of th gas fi ld is limited. It is evidently only a huge pocket in recent 
sancls and hal s, and it has hith rto b n impo il.lle to suppl_ m'lre than 6,000,000 
or 7,000, 0 oubi fe t per month with au y ooutiunity . The ra i producel from a 
r cent formatioo, b in~ the old bed f alt Lake. It i found obi fly at ad ptb of 
from 400 to 600 feet b low the ur face in andy stra ta nnderlyin" a b rl of biack, 
~:~hal y lay . Tb !l tan ling pr s nre of th e wells i from 140 to 250 poun ds p r square 
inch, ao ·ording to cl ptb. No i"'n of oil ba y t be n found. The well ar ,. ry 
trouul eom ~o keep open, owing to the sand siltin{T in and choking them. Tho field 
is a.pp ttr ntly not a large one, covering ::m area., as n.t pre en t explored, of not more 
tb. u 4 qr111r mil s. The gas has not been u ed in lar ,.,.e qnan titie, the maximum 
ev r drawn from tb w lis in ne day 1.1 in about 500.000 ubi c £ct. 

upply alt La! e City are ituated 12 miles north of 
it, uen,r th e 11 r of ~alt Lak . 

Th following analy i of the natural ga a fumi bed by tbe alt 
Lake aud Ogd· n Ga and E l ctri Light ompany, i r produced from 
tb r port for 1 95 : 

Analysis of Utah natm·al gas. c --
' Hydr " n ................... . ............ ·: ··--

.Marsh ga ( H ,) ................ . .. . ....... .. .. . 

Ethan (C, Hij) -----· .......................... .. 

Etlwl 11 ( ~ ]{,) .............. .. ...... . ... ..... . 

Carboni c oxide .................. .... ....... -- .. 

arboni · noiol .. ........ .. .. ...... ... ...... . --·. 

p., ... , I 
16.6 

2~ . 0 

' itro en . ...... .. ..................... . ........ 20.0 

Oxygen . . . .. . . . . . .. . . . . . . . . .. .. . . .. . .. . .. . . . . . . 1. 0 
----, 

Total ....... . .................... .... .... , 1~ 
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MISSOURI, ARKANSAS, AND TEXAS. 

The value of the na.tural gas so far developed in the, e tll ree Stat , is 
insignificant. Some of t he deep artesian well in Texa have produced 
a small amount of ga ' , but no use ha b en made of it. The vA lue of 
natural gas in Missouri ha been e t imated at $ J ,500, and that of 
Arkansas at $60. 

CANADA. 

The two fields that supply by far the greater portion of ga, in Canada 
a re Weil and and E sex, counties iu the Province of Ontario. 'IIle 
W eiland Gonuty field is situated at the northea tern end of Lake 
Erie, aud the Essex County field i near the extreme north we tern end of 
the ·ame lake. The conditions remain very much the arne a de cribed 
in the report for 1895, except that the Es ex Conn ty field bas b en 
extended about 2 miles northeast of Leamington, making the entire 
field 10 miles long by about 1~ miles wide. The urface is only a ~ w 
feet above the la.ke and is almost level. \.bout 30 wells bave been 
drilled in this field. The ga i found in what is con ider d the quiva · 
lent of the Cli ntou limestone, at a depth of 1,000 to 1,04:0 feet. The 
rock pre ure i ' 400 to 405 pound · to the ·quare iucll. 

There are two companies in thi field, the Ontario atural Ga and 
Oil Company (Limited), and the Standard Oil aud Gas ompa ny of 
Essex (Limited). The former company ba two pipe line , 30 mile' 
Jong, furnishing gas to Detroit, Michigan, and to W indsor, Walker -
ville, Kingsville, and Leamin gto n, On tario. The last-named place owns 
i ts own ga ' well. 

The petroleum field, in Lamberton County, supplies a number of 
farmers and a few clusters of ltou 'e with natural ga , and in Kent and 
E lgiu counties there at'e mauy hallow surface well ' which furnish a 
similar provision. There aro al o a number of ~hallow gas wells iu 
the northwestern part of A lduorough, Elgin Oouuty. 

The Provincial Natural Gas Company has about 55 producing well 
in Weiland County, 12 to 15 miles west of Buffalo, N.Y. The wells 
are 850 to 900 feet deep, running back from the lake front for 2~ miles. 
Tltey are connected with Buffalo by a pipe line. The following is a 
record of the No. 1 well ou lot No. 35, concession 3, township of Bertie, 
Weiland County. The elevation of the well is 618 feet above t itl e a11d 
43 feet above Lake .Erie. 
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Sention of natm·al-gas weU, Welland County, On.IMio. 

Character of rook. Depth. }' ormation . 

Feet . 

urface . . . . .. . . . .. . . . . . . . .. .. ... ... . . . .. . 2 

Dark-gray line . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 Corniferous. 
Gray and drab dolomite . ........ . ...... . . } 

390 
Black sh ale and gypsum . ..... . . • ...... .. . 

Onondaga. 

Gray dolomite .. .. . .... . ............ . ..... 240 

Black shale. ...... .... .... ... . .. ... ...... 50 
Guelph and Niagara. 

iagara . 
White crystalline dolomite, gray toward 30 Clinton. 

bottom. 

Red sandstone . . .......•. ........ ..•. . ... . 

Rcll shale .... .... . . ............. . .. . .... . 

Blue shale ... ... . .. ......•. . . . ..... .. ... . . 

White san I tone . ..... ... . ...... ...... . .•. 

55 

Ldina 
10 
5 

5 
Blue hale ...... . ...... . ...... ... .. ...... . 

\Vhite sandstone "gas rock" .. ... . .. .. ... . 

20 

J 16 

Total ... ... . ............ .. ........ . 846 

Fr h water wa ca ed off at 284 feet, and alt water at 596 feet-. 
ft r beinc:r hut in in 1 9 this well produced 2,050,000 cubic feet in 

tweuty-four hour . There ha been considerable decrea e iu pre ure 
and volume iu this field and salt water has sealed up a number of the 
well . 

A number of deep wells have been drilled in Weiland County at 
differ nt point . One at Thorold wa drilled 2,430 feet, probably pa s­
ing tbrougll the Trenton lime tone, and near the bottom a very small 
flow of ga wa found. 

Tho following table bows the value of the natural gas produced in 
Canada from 1892 to 1896: 

T"alue of natm·al gas produced in Canada from. 189!2 to 1896. 

Yoar. I-
l

l 92 . . .. . ... . . ...... ..... ... .. ........... · - .. . 

1 93 ... . ... . .. . ...... ... . ..... .. ............ . . 

1 94 . .. . . ........ . ............ .. . ..... ... . ... . 

1

1 95 . .. .. ..... ............. . ·· · · · · ........... . 

. 1896 ............. . . .. . .. . .... .. . . . .. .... · ····· 

Value. 

$150,000 
366,233 

313 754 
423,032 

450, 977 
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Il\IPORTS. 

In the fo11owin g table will be found a statement of the value of .the 
natural gas imported into the United State from 1 91, when it wa · 
:fir t enumerated : 

fates j 1·om 1 91 to 1896. 

------------------1-~ 
$25,54.0 
74,737 
90,653 
62,523 

L 6 .... ........................ .. .... .......... , 9, -119 

7,446 



A PI-IALTU})1. 

BY ED\Y.A.RD w. P.A.R.JCER. 

PRODUC'IION. 

Production of a pbaltum in 1 96 was limited to four tate ~1,nd one 
Territory: aliforuia, olorado, tab Texa and Judian Territory. 
Kentucky, wbi b produced f) 3 3 short ton of bituminon and tone 
in J 94, and 2,359 too in 1 95, bad no product in 1 96. olorado pro­
due cl a mall amount f gil nit iu 1 96. The ou put of a pbaltum 
inclu l al o bituminous and tone, a pbalti limestone, and liqu id 
a, phaltum term d om tim maltba or brea, but doe not iuclude 
p troleum residuum. 'ooditionsio which the I roducti fir t old vary. 
Part of tlt u put i sold in th raw tate~ a min d, orne i made into 
rna tic a nd orne i.' r fin d. By refined asphalt i m ant tbe bard or 
gum bitum 11 extra ·ted from tb crnde rock by di olvincr in benzine, 
aft r wbi h th b nzin i driven off by evaporation, leaving are idue 
of pm ti ·ally pur bitumen. 

tall cr il onitei pur bitum u wbeu mined. It doeR HOtrequire any 
r fining proce , but i included in tbe refmed hard or gum a phaltum 
in the e r port . As tb quaotitie of materiaJ old in the everal on­
clition vary con iderably each y ar, tber is freqn ntly a rather ma,rked 
differenc IJO\VIl in the production a11d value. For in tan e, the prod­
uct in 1 95 wa 6 ,163 bort ton valued at 34 ,2 1, wberea in 1 96 
it wa 0, 03 hort ton , worth 577,563, an in rea e of only a little 
more than 12 000 tons in amount, but over $200,000 in value. Tbi 
comparative increa e in value wa ' due to not only au iucreased pro­
duction of maltba or liquid a ph altum in aliforu ia, but to a very pro­
uouuced advance in its price. TIJer wa al o au advance in tlle price 
of crude h<ud a pbaltnm, mined in Ventura County, which added to 
the increa ed total value. Iu addition to tbi there wa an increaRe in 
th a.mount of Colorado and Utah gilsonite reported in 1896, o that 
tbe eemiugly 'tll'pri ing advance in value is accounted for. 

919 
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The production of a pbaltum, bituminou lim tone, and bituminou 
sandstone during 1 96, by tate , is ho' n in the following tabl 

P1·ocZncl ion of ctsphaltum, et ., iu 18.96, by tales. 

I CaliiOm la_ '~" __ - --­

J Texas __ ... -- --- - - -- - - - - -- ---- --- -

C
:th alld olorado . -- - - - -- - --- - --

TotaL . ___ __ _________ ___ .. _. 
- ___ I 

74 ·171 

(/ 2, 62 

' 170 

0,503 

$492,66:3 
35,220 
49,680 

577,563 
----_I 

a Inolud • 12 ton • of llS Jl hallum from Indian 1' r-ritory. 

For purpo e of ompari on the following table, howino· th produc­
tion of a phaltum and bitnminou rock in 1 94 and 1 95, i giv •n : 

ProcZuction of asphaltwn, eto., i1~ 1 94 ancl 1895, by tat6J! . 

195. -1 
I Shor·L t<~nR .I Yaln . 

1894 . 

Short tons . • Value. 

aliforu in __ _ _ 51, 1 7 $251,991 64, 0<16 $2 '086 
Kentucky ___ _ 5 3 21 409 2,3n9 11 , 79G 

Texa ---- ---- 3,000 45,000 1,05 29,900 
Utah . ____ ___ _ 1,000 35,000 700 22, :-oo 

Total . _. 60, 570 353,400 6 1 163 34 ' 2 l 

It mu t be remembered that the t erm "bituminon rock' i. used to 
include lime tone and and tone impregnat d with bitumen, and called 
bituminous (or a, phaltic) limestone and bituminous and. tone. Pra '· 
tically all of tbe bituminou rock produced iu Texa and tah are of the 
limestone varietie . Texa produced 2 ton of hard and 10 ton of 
liquid asphalt iu 1 96 from bituminou ·sandston e. .All of the Kentucky 
product i hituminous au d. tone, and all but a mall part of the Cali­
fornia "bituminou rock 'product is and tone. Tber are large depo -
it of bituminou and tont3 in valde County, Texa , only a few miles 
from tbe pre~:~eot working mine of bituminou lime tone, but they have 
not been developed. The.-e depo its are de cribed later in this article 
in a paper by Mr. T. Wayland Vaughan, of the nited States Geolog­
ical mvey, who bas recently been making a tudy of that region. 

The va,rietie of a phaltum may be said to be about as numerou a 
the localities in which they occur. Such form · as gilsonite, elaterite, 
uiotaite, graharuite, wurtzilite, etc., are hard and brittle at ordinary 
temperatures, and from these they vary down to vi cou , emifluiu mal­
tha and to a liquid form, occurring chiefly in California, which, while 
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having asphaltum and not p araffin for a base, yields illuminatiug and 
other petroleum products. Some occur in a comparatively pure state 
a,ndo ll er::; a sand ton e or lime toue impregnated with bi tnllleu. The e 
are known, respectivley: a bituminou sa.udstone or bituminous lime­
stoue, a nd are class~::d together a bituminou ro k. .An in teresting 
table i given below, in wh ich i ' shown tile amount aud valu of the 
differeut asphaltum product obta ined iu 1896. ll th e varietie of 
refined or g uru asphaltum are combined. The e include " hard from 
'aliforn ia 'o·ilsonite 'from Colorado a nd tab, and ' li t bo.carbon ' from 

Texa. . The values are given for the condition of the product iu which 
it was fi r t old : 

r·a1·ieties of asplwltmn etc., 1n·oduced i.n 1896. 

Yariety. 

asphaltum----.- - - -- --------­

Bituminous ands tone - - ---- --· - ---­
Bituminon lim tone (a ) ---- - -.- ---

Ma tic --- ---- ----·· - -- __ __ - - - - ----_ 

Hard. refi ned, or unm . ___ ---.-------

Li q uid or mnltha .. ____ __ . . -----.---

Total. ·--· --- - - ·--- ·----- ·---

hort tons. 

6,500 
56,971 
4, 300 

100 
3, 122 
9,510 

0,503 

\"=l 
$71 ooo I 
li0

1 

913 I 
21, 500 1 

9oo I 
92,240 

I 214.010 I 
-77, 563 

-----------------------
a Not iucludin~ mn~ti orr fln O<I Mphaltnm made from bituminous limestone. 

The foil wing; tabl 
bitumin n rock in tb 

how the annual production of a phaltum an d 
ni ted tate in e 1 2 : 

Prodru:tion of asphaltum and bituminous rock f1·om 1 8.3 to 1896. 

I \"enr. hort touR. Vn.lne. Yen.r. bort ton~ . Valu. 

1 3.000 $10,500 40, $190,416 

1 3,000 10 50 242,264 

1 3, 000 10,500 44fi,375 

3.000 10 50 372, -32 

3,500 14,000 3-3j4oo I 

4,000 16,000 3·1 '2 1 

50,450 1 7,500 577,563 

i'i1,735 171,537 

n .r ovember 24, 1896 fire broke out in the gil onite mine of the 
ilsou .A ·phalturn Company a t Fort Ducllesne, tab, and, despite the 

mo t str nuous efforts made t.o extingui b it, burned :fiercely for ix 
da.ys. On the night of November 29 one of the shaft.s caved io cutting 
oft' a portion of the draft which fed the flame~ , and by noon t.lle next 
day the fire was extiogui h d. While it lasted, the fire burn d out a 
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gilsonite vein 700 feet iu len o-th and 100 feet in d ptb . The old work­
ing wer entirely ruined, and it is not probable that tb company will 
ever be able to repair them. The disast r i uppo d to have been 
can ed by a small fire tarted by some of t l.Jc min r in tbe working . 
The beat from this fire cau ed an xplosion of a pl1altic du t in th 
shaft, and tbi in turn tar ted the confiacrratiou. everal liv wer 
lo tin the explo ion and ub equeot fir , and a h~rge numb r of m 11 

were injured. Befor the fire had been fairly extingui bed, the up rin­
tendent, Mr. Ber t aboldt, with a gang of men wa at work on a n w 
shaft, and befor the 1st of December gilsonit was being hipp d from 
the new opening. 

IM:P RT . 

The imports of a phaltum into the United tate in lnde hard asphal­
tum from Cuba Trinidad a pbaltnm from the i laud of Trinidad, off 
th e coa t of Venezuela, South rneri a, and bitnminou lime ton e from 
Neufcbatel and\ al de Traver , in Switzerland and y el, in Fran e. 

The following table bow th import of crude a ph altum sin ce 1 67: 

Crude asphaltnm i.mJJ01'1ed in to th e Uni ted tates jro1n 1 67 to 1896. 

Ounntity . 

------1---
Lona t<>nB. 

June30, 1 67 .. ...... ... . 

1868.. 185 

J 69.. 203 

1870.. 4 

1, 301 

1, 474 

2,314 

1874.. 1, 1 3 

1 75.. 1, 171 

1876.. 07 

Vnlun. 

$6,268 

5, 632 

10,559 

13,072 

14, 760 

35,533 

'29 

Y!'nr <'n<1N1 I Qn ·1ufit y . 

June30 1 2 .. 
1 3 .. 
1'84 .. 

Longton,.: . 

17, 710 61,952 

26,006 73, 61 
23, 18 102, 4::13 

1877 -. 4, 532 36, 550 120, 255 

Yul~ -, 

l 78.. 5, 476 35 932 74, 774 196, 314 

1879-- 8, 084 39, 635 102, 505 . 13, 680 

L 1 0.. 11, 30 7, 889 79,557 210,556 

1 1. - 12, 3 95,410 96, 192 304, 596 

·-~-~ ttln addition to the crude aapbaltv m imported in I 95 there was some manufactured or refined gum 
a.spha.ltum, valued at $36,664. The quantity was not reported. 

ASPH LT FROM PETROLEUM. ' 

By a modification in the final process of distilling the heavier frac­
~ions (tar) of petroleum, F . H. Byerley has succeeded in obtaining as 
residue variou grades of asphalt instead of the coke usually produced. 

1 Extract from a paper by C. F. Mabery and F. H. Byerley in tho Journal of the Society of Ch micaJ 
IndudLry . 



.ASPHALTUM. ~23 

Tb process consist in introducinG' a curren t of air through a number 
of pipe into the liquid, the decompo in()' action of the air being min­
imized by lowering the rate of distillation, which is prolonged to about 
four or five days. The temperature i fir, t rai ed to 45Qo F . an d later 
to 650° F ., at which point it i maintained throughout. The di tillate 
are divided into two portion both of which are refined for burning oils 
after r moval, by teaming, of the ulphuT they contain (0.04 to 0.15 
per cent) . 

The air appear to act mechani ally by pre erving the tar from ·ok­
ing on the wall of the till and chemically by oxidizing sulphur and 
hydrogen rath r than by forming oxygen compounds in the oil. 

Four chief products are formed-liquid asphalt, roofin g a phalt, pav­
ing a phalt, and varni h a phalt. In percentage compo ition they dif­
fer but little from each other, the carbon content ran o·i ng from 86.22 in 
tbe fir t named to 87.44 in the varnish a phalt. Sulphur i pre ent to 
the extent of from 0.3 to 0.4 per cent, hydrogen between 10.90 and 9.30 
per cent, and oxygen from 1.90 to 2.40 per cent. 

The varni h a pbalt re embles the natural bitumen (gilsonite), and 
is uitable for the arne industrial purpose . It softens at 2300 and 
begiu to flow at 2600 F. In carbon bi ulpl:tide it i completely olu­
bl , but le s o (62.45 per cent) in petroleum pil'it, 750 to uoo, and 
p troleum di tillat (53.37 p r ut) 2000 to 2~oo. 

PI OD r TION BY RTATE 

CALIFORNIA . 

Tb production of a pl:taltum and it allied mineral on a commercial 
scale b ()'an in 1 . Tbe product in that year con i ted entirely of 
bituminou and tone, whi h was u ed fo r tr et paving. In the fol­
lowing year con iderable attention wa paid to the refininO' of some of 
the natural product for the manufacture of varuishe , in ulator , and 
protective covering for wharf piling and timber., wood conduits, etc. 
DtiTing these fir t two y ar of the a phaltum indu try in California 
tb bu iue s wa omewhat overdone and a reaction ·et in. The con­
ditiou were not ri1 e for a r volution iu the y tern of street paving, 
and it i for this purpo that the bituminous andstoue of California 
are especially adapted. Moreov r, tlwse who had engag d in the enter­
prise had done so without sufficient knowledge. It is now well known 
t hat asphalt pavements are erviceable aud enduring only when proper 
attention has been ·given to preparation of the foundation , laying of the 
l>a e, and t eclmi al treatment and laying of the a phalt itself. 1\~ore 
tban thi , owing- to the great differences in th qualitie of various 
a pbaltnms a-nd bituminous rock , ench mu t be studied for it elf in 
orcler to obtain tbe be t re ults. Becatu;e on asphaltum, treated by 
the same proce·' to which auother l:ta been sub,iected, doe not give a, 
atisfactoryre ult , it is not necessarily a reflection on the quality of the 
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former.. It may be really better than tbe other. Tbe trouble l1a been 
with the preparation. To tbe lnck of techni al kuowledo· in r ganl to 
be alifornia aspbaJtum. way be attribut d the un ati fa tory re nit 

from th ir earlier applications and the oll apse of everal companie, 
which engaged in th busine l:! . 1\for iutelligent appli cation ba cor­
rected tbi~ error. and tb uperior qualiti laim d for the Californin 
a. pbaltum have not only b en demonstrateu at hom but ll ave, cured 
for them recogn it ion and mark ts abroacl. Th incr a eel production 
in the last four year ·, and parti ularly tlle larg ly in rea eel valu in 
the product for 189G are ample viC! n ·e of this fa t. 

In th earli r years of th e indu try t.be co11 umption of California 
bitumens for treet pavin g- an 1 o b r purpo es wa onfined to a fi w 
of the larger citi of th tat , an Franci co, a nLm nto, Lo 
Angeles, an Lui Obi po, etc. They are now being bipp d to tbe 
Ea tern citie and to Europe. J\Ir. Charl G. Yale i authority for the 
tatement that an Franci 'CO is not now con id >r d a mark t to any 

extent for the li quid a 1 haltum prod uc d at the La Concha mine 
and the solid asphaltum produced at La Patera mine, both in anta 
Barbara County. 'Ihe mining company is now filling a ·ontra t with 
Gla gow, cotland, and ba been shippin g som material to Paris. The 
railroad compani s ncourng tuo inclu try by givin..,. favorabl fr·eight 
rates. 

'l'he followino· table o·ive tbe annual production of a pbaltum and 
bituminou rock in alifornia . ince 1 

.d 11111wl produ ction of asphalt11111, etc., in Calij01'1tia si.l!ce1888. 

Totnl. I Total val u ~ .Hitmuinous narcl 
rock. asphaltum. Mnltha. 

hort tons. hort tons. 'hort ton.•. 

1 49 300 .. - ... · - ·--· ·-·- .. ·-· - .. 49,300 $152,500 
47,96 126, 5 
( a ) (a) 

1 9 . _. _. _· I 4 7, 96 . _ .. . _. _ ...... __ ... __ .. 

1890 ........... -- . . - ....... . ......... --- .... - _ .. 
1 91. ... - ·- · 39,962 · --· -- · ----- ------ ----- - 39,962 r4, 1s.t 
1 92 .. . _ .... 24,000 C,250 1,300 31,550 1 '3150 
1893 .... .. _. 33, 000 b 9,650 -------- --·- 42,650 

5 L,l 7 251, 991 
6<1, 046 284,0 G 
74,471 492,663 

45, 397 b5, 790 
.. -. ·~: ;~~ .. , 

3 '921 21, 375 
56,971 c8 000 9. 500 

a); uL reported by States. 
b Includes maltha or liquid aspha ltum. 
c Inolud s solid crude asphaltum and r fined !;Utn. 

In regard to the bituminou andstones of Santa Cruz and San Luis 
ObiRpo conntie , Mr. J. H. Swift, vice-presideut of the Con olida.ted 
Bituminou Rock Company, of San Fra.nci co, report that the former 
contains about 75 per cent quartz sand, 20 per cent bitumen, and about 
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5 per cent carbonate of lime, and that the latter contains from 82 to 3 
per cent quar tz saud, and yield , when eparated, auout 18 per cent of 
haril, ela t ic, and v ry pure bitumen. The rock is old in an F ran­
ci co at -1.50 per ton, and i worth $3 per ton at t he mines. Thi 
material, Jr. wift ays, 11 eed only to be treated with bot water and 
steam for about tw nty minute and it i read y for prean ing. It i. 
t ll eu rolled smooth with bot roll r and become a hard an d lastin g 
pav ment. It i not lipper:r and L not affected by the extreme of 
warm or cold weather to which it i . ubjected in the cities of the 
Pacifl Coa t. fr . wift 'tates that thi bituminou rock ]Ja been 
u d for pavement in ci tie where the temperature reach 1050 to ll :)o 
F . for ev ral week .. at a time, and after eighty ars of ul'ie ha cau. d 
no expe11 e in t be way of repairs. It bas also been in use on eig- ll t 
block at al t Lake ity for five years, wbere the climate i ' Yery cold 
in winter the t re ts being COYer d with now and ice for eveml 
months. .~: o r pair have been made on this work. 

One ton of crude bi tuminou rock i calculated to cover 100 quare 
fe t of surface 2 in he th ick. Following are analyseR of the Sa11 ta 
Cruz and an Luis Obi po bitumen : 

. lualy~e• of Califonlia bituminoti B rocks. 

0Ihtitll i"\ 11l:4 . . nuht Cruz Snu Lui 
Obispo. 

- --
PtrCMit. Per cent . 

B i tnrucn .... .. ... . .. . ... .. ...... .... . 20. 0~ 16.77 
7~.~5 2.60 
4.75 i'i'one. 

.ilia .. ...................... ... .... , 

arbooate of li111 .......... . ..... .. .. 

.76 . 63 

100.00 100.00 L
\Yater . .......................... .. 

Tot:tl ........................ .. 

--- --

Th anta ()ruz material i preferred for streets wh re there i heavy 
travel, aud th au Lui Obi po for tbo e 'vith light traffic. 

BIT M l DEPO I'l'S I A TA B RB RA CO TY, CALIFORNIA. 

The followin o- de cription of the bituminous depo it of Santa Bar­
bara ouuty is ab tracted from a recently i ued publication of the 
California tate Mining Bureau.1 

TIJe Punta orda a pbalt mine i about a mile east of Rincon Creek, 
le than a quarter of a mile north of the Southern Pacific Railroad, and 
at about 150 fe t altitud . 'l'he working con i t of a tunnel about 140 
feet long and a 100-foot shaft. The tunnel cuLs through a vein of asphal­
t um which ba a trike of .r . 200 W. The vein in the tunnel varie 
from 10 inche to 2 fi et in thicknes , and dips S. 60° E . at an ang-le of 
about 75o. The wall rock i bituminous ha,le. At the moutll of t be 

1 Bull tin o. 11, California Stnte Mining Bureau: Oil and Gas Yielding Formations of Los Angeles, 
Vent ura, and SantA Barbara Couuti s, 1896. 
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t uunel the shale i much disturbed , and in t h tunnel i t hows a dip of 
S. 30o W . a t an angle of about 70° . The prevailing d ip of t iJe formation 
north of the t nnuel is . 100 E ., at an a ngle of about soo. T he haft has 
been sunk on the' ein, which show about 10 fe t ma ximum t hi kn s 
a t this poin t. The a ph altum is a u niformly black ma ·· which exhib its 
a slightly granular structur . Tbe following a ay of a pbaltmn 
obtained in the Punta Gorda miue a re from the r ecords of the ompauy : 

Analysis of aspha ltnm f1'01n Punta Gorda m·inc, 40-foot lerel. 

~ ___ 'oustit~ I Per nt.l 

F~;. c;r:::Ll::n~: :}· ~~~~~ ·2---~~- ~~-r - :~ :. ~-:,;:~~~~~~:: I{ 1°: o: I 
1xed ·arbon .. _ 10. 4-1 

M h ..... ....... ...... ..... . .. .. . . .. ... . ......... 70. 61 I 
Total .. ... . · - ---- -- -- - -- - ---·__ _________ ___ 1 .00 

The aspba_ltum cot.ttain 28.06 per cent fixed carbon. 

A 11alysis of asphaltttmfrom Ptwta Gorcla 1nine, 60-foot level. 

[lly C. A. Ogden, chemist.] 

~-----C~on-s-~-·lu_e_n-ts-. --~~-----·I--P~ om•. I 
Bit umen--- ---------------· -- ---·-------------- 2.53 
' il i ca . . _ . . _ . ______________ . ___ __ ______ . __ .. __ .. 

Clay .. . __ __ . ____ . ____ . . ______ . _ _ _ _ _ ___ _ .. _: __ . 

Calcinm sn lphatt~ . ...... ____ ________ ..... ... ... . 

Calcinu• carbonf•te .. ___ _ .................... .. .. 

:Mao-ne inm carbouatc ........ __ .. .... .. ...... .. 

I Not dol<,• in& ... . .. ... . . .. .. . .. .. ... ........ . 

Tota l ______ .. .. .. ______ ... .. . ........ .. .. 

51 . 64 

4.76 

2.45 
11.96 

0.55 

0. 11 

100.00 

'----

T he pure bitnmen ·bowed the foll ow iu g cond it ion when tr eated at 
variou temperatures : 

'~ 
Loss of oils a t 212° F _ .. _ ..... __ .. ______ .... __ .. 2. 65 

Constituents. 

Los of oils a t 212° to 480C F .. _ ..... .. .. .. ____ .. 6. 95 I 
Above 480° F ... __ .. .. __ .. __ .. __ __ __ .. .. __ .. __ __ 40. 72 

Carbon . .. .. ____ .... ------ ____ ___ ____ _ -- ·_-_--_-_--_-,__ 1~~ Total .. .. _ . .. __ .. _____ ______ . __ ___ _ .. __ _ _ ~ 
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.ilnalysis of asphalt1tmjr01n Punta Gorda mine, 85-joot leL"el. 

[By Prof. George E. Colby. ] 

Tb asphaltum contain 37.30 p r ent fi xed carbon . 
The Rincon asphalt1~1n mine.-Tbis mine is . i tu ~tted on the Rin con 

ranclt , about 1 mile northeast of the P unta Gorda mine, and at about 
900 ~ et altitu 1 . At thi point soft Pliocene sand tone re t noncon ­
forma-bly on the Miocene bale . The workings consi t of a tunnel and 
a n open cut. 'Ibe tunnel bas been run N. 800 E. and cuts through a 
body of sn,nd which i impregnated with heavy oil, and about 4 fe t in 
tbicknes . The walls of the tunnel are soft and tone, contain in g a 
few fo il . Thirteen . peci men were obtained from tb i formation and 
la . ifi d. They bow th followin!! range: 

Living, Qnat rtHir~· ...... ... .... ...... -- .... .. .......... . ..... 00 .00 0 2 
L iving Quaternar~T' P lio<· 110 ...• 00 ••• 00 •• 00 •• •• • 00 00 00 00 • ••••• • ••• 00 7 
Living, Qmtt ruary, Plio en•, ?11io one . ····oo .... 000000 • •••• • 0000 .oo . 4 
Plio n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

\ 

bout "0 fe t . 300 E . from th mouth of the tunnel there i an 
op n n t about 10 ~· t d p which how a body ofimpure a phaltum, 
and app ar to b an extension of the body of oil- oaked anci. and 
a phaltnm material which has b u cut throuo-b by the tunn el. 

In tb railroa l cnt n a r th m0uth of Rincon 'reek a soft, bitumi­
nou and i expo tl, which contai n a fi w foss il , an d dips to the north 
at an ano-J of about 300. Tbi aud is ev ral fi et in thickne s, but 
the lighter oil have almo t entirely evaporated from it, leaving it dry 
and pul v rulen t. 

The La ' Concha. mine and asphaltnm u·orks are ituated on the ea-
hore a t arp n t ria. T l.le mine con i ts of a body of bituminiz d and 

which ov rs about 75 acre·, and which ha b eu stim<tted by borin g 
to be more t han 25 feet in average t hickne . The and is soaked with 
malt]Ja d t'ived fl'om tb bitu.minou sha l on wbi b it re t . The 
prevailing dip of the e hale is .r . 100 W . and the angle of inclinat ion 
is for the mo t part 700 or more. Tb bituminous and"' appear to be 
hori zontal, as they dip to the northwest at a very slight ano·Ie. The 
pt·oces of miniug i as follows: The urface oil, con ' isting of 6 to 8 
feet ofloam, i r emoved by hydraulic wa hin g; a thin tratum of yellow 
clay overlying the bitnminou sand is then stripped off; th ,and is 
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mined wi th bot pade and conveyed by car , which ar hanled by a 
cable up an incline track to tb upper flo r of tb a pk~oltum refin ery, 
where it i dumped into a 'mix r ' con i ting f a st am-.ia ·k •t d ·yl­
inder, in whi ·h revolviug arm br ak th lump . From lh mixer the 
and falls into vats of boiling water· th mnltlta ft ats ~trHl th and 
ink to tb bottom, wh re revolving "worm ' arry tb ·rwd to a 

hopper,£ ding a 'bucket onv yor "whi h ondn t · tlre ·and tllrougb 
a flume to the point of di charge. When en h bucket rea ·11 · th point 
of di barge it i play d on by a jet of wat r to fr it from tll and. 
The maltba, called ''crude flux, flow from th urface of tb W<tter 
through a flume to a tank, when e it i ::; pump d into ~t · torag tank at 
a higher elevation. From tll torag tank th ·, rude flux" run by 
gravi y into two refining kettl of 15 ton capa •ity each, wh r it is 
subjected for tw nty hour · to a high temp ratur , commencing a 100° 
F. and fini bing at ~.,10° I•. In tbi pro ·es aqueou vapor and th 
Jigbter oil are driY n off. The ' refin d flux i::; carri d by t am-ja k ­
eted pipes to th mixin o- departm ut, wb r it i · n d. as a flux for 
treating a pbaltum from tbe La Patera min . Thi tr atm nt on i t 
of addiuo- th r On d flux to th crud a plJaltum and r volviug the 
mass in drum of fi ,.e t n apacity and at a t mperatur of about 
350° F. Th amount of flux add d dep nds 011 the d gr f bardo s 
required iu tb r fined a pbaltum. In about :five hour the harge i 
run into a ettlinCT kettle, wherein the impuritie ettle, and from the 
bottom of which they are removed by a worm and u ·ed as fuel. Tbe 
refined a phaltum i eondu ted by a team-jacketed pipe to tlJe 'bar­
reling tank,' fi:om which it is dr~Lwn into a travellog k ttl nmnin o· on 
an overhead gear, and di charging the asphaltum into barr l . During 
all the e proce ::;e the a phaltum i kept in a tate of fluidity to admit 
of its being handled with celerity. The pro e of eparatino- the 
maltha from the and and refining the 'crude flu.x: i a continuous 
one; the manufacture of the refined a pbaltum i intermittent. The 
capacity of the e work i T ton in twenty-four bour . 

There is litt le doubt tha t he I etrol urn in tlJe bituminou ·a.nd at 
the La oucha mine i derived from fi ures in the l\Iio ne bal ; 
still tlJere are no productive wells in the shale them elve . In 1 94 
Mr. P. C. Higgius, of arpenteria, dug a 4 by 6 foot well3~4 fe >t deep 
at a point ou tbe seashore about half a mile west of the Alcatraz 
refinery. The well proved unproductive. The formation penetrated 
is a purple-colored bituminou bale, containing a few specimens of 
Pecten peckha1ni and bleaching almost wh ite on expo ure to tbe air. 
The dip of tbi bale is a little ea t of nort h. Ea tward along th 
coa t line the expo ed rock are principally bleached shales, which at 
orne place are much disturhecl and contorted, and there are numet·­

ous fault . The prevailing dip i to the Hortll, but in a few place the 
rocks dip soutlJerly. This bleached shale i well exposed on the east 
side of Rincon Creek, at tlJe base of Mount Hoar. As before men-
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tione<l, the b lea bing of the bale appears to be du e to olfatari c action 
or to ome ·bemical proc<' nlli d thereto. Ea t of Carpent ria reek, 
an d for a d ista11 ce of abou t 1 mile from the oc au, flowing water is 
obtain d at les tbau 150 feet depth. In this area the formation pene­
trated by arte ian wells co n i t of irregular strata of ·all(] aud clay. 
Ea t of this arte ian area the la nd Rurface r i es, a nd the 1VJio ·ene hale 
i true!- about 30 feet in d ptb . Westward from Carpenteria toward 

erena, oil and wa ter have been struck in ·hallow well wh i h pene­
trat the alluvial formation . Tbi wa the a e on the Follin bee 
ranch n.t erena, about 100 feet north of t he railroad track. A lso, on 
the Uh eboroucrh ranch, adjo iniu g the Follinsbee ranch on the outh, 
oi l aud water were found at 25 fe t depth . A l o, on the Martin ranch, 
in a well about 1,000 feet outhw st of th e well on the Pollin sbee ranch, 
oil and water wer struck at 100 fet>t depth. It i aid tbat at low tide 
an oi l spring is e:q o~ed on the ea hore about <L quarter of a mile 
outhwe t of the Martin ranch . 

KENTUCKY. 

Kentu ky did not produce auy bitumi nou sandstone in 1896. The 
:fir t production wa · r eported in 1891 aud operation · were n [ ndecl in 
1 95. The produ •t during th fi v ear 1 91 to 1 95, wa a foll ows : 

.J 1tnu.al1n·odnctiun of bitu1ni110t18 sandston 6 i11 Ee11tucky } 1'01/t 1891 to 1 95 . 

Yaar. 

1 91 .... ---- ------ ............. ... ----
1 92 ...... . ........ .. ..... ------------
1 93 .................. . . ----- -- -------
1 94 ........ .............. .... ...... .. 

1 95 ........ ..... ..... ------ - .. ... .. . 

3,000 
2,6 0 

1 929 
5,3 3 
2,359 

OKLAHOMA T ERRITORY . 

... 000 I 
10,525 I 
6, 570 

_l 409 I 
11, 795 . 

Mr. George F . Devereux, g nNal manao·er of the Oklahoma Oil aud 
·phalt 'om p,111y, Oklahoma ' ity, report· large autl va luabl bitnmi­

nou d po it in th Territ ry but th bu iu e s depre ion of t he pa t 
£ w year.· ha pL'ev nt d de elop ment. W ith an improvewent in bu i­
ue cond iLion , Mr. Devereu " l.topes to b able to place the material 
du tbe mark t. 

TEXAS. 

pli <dtum in arion f rm o cur in everallocalities in Texas, but 
tl 1e bitumi nous lim tone deposit at Cline, in Uvalde Coun ty, continue 
to furni h practieally a ll of th co mmer ·ial prodnct. T be output h L'e 
in 189G wa 5 000 ton of crude roek, 2,300 ton - of \Ybi h wa ·old crude 
100 ton made iuto ma tic for paviug t he remainder being- refinetl aml 
yi lding 450 ton of gum or " li tllo-carbon. ' 

18 • EOL, PT 5--50 
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Not far from this depo it and in the nme county, neAr the town of 
valde, i an extensive depo --it of bitnmioou sand ·tone, but no 

attempts have b en made to de\7 elop it. Tlt d po it in fon tague 
County mentioned in the precedin.,. re110rt prodn · d a:C wtou in 1 96. 

The fo1lo"-io g s tatement bows the production of crude rock at Cline 
since operations '' ere begun iu 189-! : 

P1·oduction of crude bitun1iu ott8 l i tneslone at Cline, T exns , since 1894. 

l Year. I Short lous . l 

I 1 94 . . .. . . . . .. .. ... . . . .. .. . .... . .... . .... ,. . . . . . . . . . . 3, 000 

3,500 

5, 000 

THE 1J.. PHJJ..LT DEI'O lT 01? WE ' :!.'ERN TEX.A. ' . 1 

By '1'. \ VAYLAND VAt'G I!A)I. 

The a pbalt deposit lie in U valde ounty, within 
the area de ignat ed by t l1e nit ll tat · Geological un· .r a tlle 
Brackett 2 and Uvalcle 3 quadran gle. of the Geolorric Atla · of the nited 
States. There ::1re two different ar a of a pbalt-b aring rock whos 
relation to acll other will be explain cllater. The fi r t area i.· i 11 th e 
extreme w stern portion of Uvalde County, outh of the outll ern 
Pacific H,ai lroad, and lie along tlw cour e of Turk y, Gato and Olmos 
creek. . Tbe econcl occur farther ea t, on tb ame ide f the outb­
ern Pacific Railroad aloug tl•e i:\ue ·e RiYer. The topo .,. raphy of the 
region i that of a plain brok n by bills tl1at ri e a.b rup tly to a, h ight 
of 100 to 400 feet above the ge neral level of the urroundiug cou11try. 
The climate i emiarid. The r ainfall i pa modic, but at tim ' •ry 
heavy. The vegetation con i ts mo t ly of cactus and mesq11ite tree .4 

The Turkey Oreek-Gato Greek cleposit.-The e Jo alitie lie in t he 
vicinity of the Brackett quadra.ngle near it eastern mar .,.in . The 
mines of the Litho-Carbon Rubber Company ::u'e it uated at arbon­
vil le, about G mile outhcast of Cline Station, .on the Southern Pa ific 
Railroad, along the eastern side of Turkey Cr eek. Other expo ur s of 
a. pbalt-bearing rock occur 2Jl mile· we t of south of Carbonvill e in t he 
Yalley of Gato r ek, on i ts we t ru ide. Farther dowu t his cr , k, 
about half a mile below the eros iug of the road from Nunn's ran 11 

1 The data upon which this paper is based were accutuula te<l dudng the fi eld season of J v· by 
:Mr. R. T. HiJJ and the anlhor, wbjle mapping the geology of the Ilm kett qna<lmngle, and by 1 he 
au tJ,or during the s ummer of 1896, wbjle doing additional work on the Ilrnokett quadrangle and 
mapping the geology of the U valde quadrangle, nuder the direction of hlr. HUJ. 

•IIouudcd by parallels 29° and 2!JO 30', meridians 1000 and 1000 30'. 
•Bounded by )Ja.rallels 290 and 290 30', meridians 09<> 30' and 1000. 

'Tho general features of 1h region are described in considerable detail in a pa.per on the Edwards 
Plateau and the Rio Grande.l'lain, in Part I V of this aununl report. 
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to Beasley's ranch, a well was unk into the asphalt rock, according to 
Jnr. '£homa .r nun, of vald , through a th ickues · of 200 feet. Tllere is 
another expo ure of the arne rock about half a mile farther west, on 
th we t ide of Olmo Creek, outh of the "unn-Bea ley ran ·h road. 
The e dat<t 'eem to indicate that there i here a co11tinuou area of the 
a ' phalt-beariug ro k about 42- miles long from north to flontb and half 
a :mile or more in width. 

The a l)h£Lit occur a. :w impregnation of a porous limestone. The 
stratigrap hic po, ition of the limestone is lightly above the middle of 
the pper r tnceou ' . tated more pecifically tile horizon of the 
asphalt i in the upper portion of th Anacacbo formation .1 The truc­
ture of the area i that of a hallow, ynclinal ba in, plunging- gently 
to the southward . 'I he cl ip are very gentle, rarely or never exceeding 
5 0 or G0 • 

ondition of working.-The a phalt at pre ent i being worked only 
at Carbouville (litho-carbon) on Turkey Creek. 1\fr. Parker 2 ha pub· 
li lied the foll owing a coun t : 

The deposit i large and easily mined, a very lit.t le overburden bas to be removed 
before tbe material can be stripped off the m·face. Exton iv works have been 
rected for tr atiug the asphalt, whi h i prepared and sold in two condition -n& 

mastic and gu m. The preparation of tb r:1a tic i a imple op ration con isting 
m r ly of g rin<lin"' tue crud rock toad · ir d finene , after whi ch it i b ated and 
rnn in to mold a,nd it is ready for bipm nt. Tbi i u eel for tr· et paving, etc .. the 
oth r n ces ar y in " r clien ts, and and p trol um re idnnm, being adrled nt. the place 
wh r u · d. Th city of Ilon ton Texa , has !Javed a uuml>erof stree with a phalt 
h ts mad from t h lin ma tic. 

onllition i u which the mat rial i ol<l i. that of refine<l or 
gnm a pbaltnm. The owner hav gi ,· n thi the name of " litho-carbon." It is 
pr par d by dis olving th bitnm n out of th roc! by benziu . Th benzin i eli -
till (l oil', rc ·orHlcn d, and 11 d over anl oYer aaaiu with Y ry little los . The 
bitumeu i outn.iu d in a. \'ery pur t."tte, and. i worth $50 per ton free on boa rrl at 
N w York. In l 95 450 ton of Jitho-caruou w r shipped, and with tbe in cr n eel 
facilitie in th wa~· of n w mn ch io ry, etc. , wh ich wer place<l on the ground arly 
in th pre ent yea r, i t i calculat d tbat nn output of 6,000 tons of litho-carbon may 
be prod u din a, year. Th ma tic plant is cApable of turnino- out 20 tous a clay. 

Mr. R. T. Rok by, vi e-pr ident of t he Litbo-Carbou Rubb r Com­
pany ba kiuclly f'nrnished the following da.ta on the chemi try of the 
material min d 11 ar lin : 

Tb folJ owing a r aoaly of two samples of tb rook mnclo by nn oxp rt in Pbil-
ad l ph ia. The fir t ampl was probabl,v a li ttle ri her in bitumen than the av rage 
rock Jlliuecl, ancl tbe s coud l\ Ji ttl poor r . Taken generally, the average of the 
rock minefl yield r or 16 per cen t of uitumen. 

The a naly is of sample ' o. 1 wa n f(llJO\YS: 

Tbe ro k is made up in la r <"c part of fos il-shcll r mains fLlled iu and partly 
r plac d by bitum n. 

A qual itative analys i of the mineral matter showed it to ue carbonate of lime ancl 
magn sill , with no il ica, clay, or earthy oxides. 
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A quantitative analy i of <t ca refully made av rng sample rravo tl.lo fo llowing 
composition : 

A nalyses of ctrerage amples of aBJJhaltmn from n ear 

Conatil11Cnt~. 

Total bitumen ........................ . ... . .... . 

Organi cuon bi tu nt n ..... .. .. . .... ...... ....... . 

::lli neral re icl n ..... . ........... .... .. . .. .. ... . 

Total .. .............. . ............ ..... . . 

Analy i of No. 2 i n.s foll ows: 

line, 1'exas. 

25. 1 
1. 4() 

73.36 

100. 00 

Con...titnen la. l'er cent. 

Bitumen xtractecl by petroleum naphtha (petro-
lcne) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 4-0 

Bitnmen extra t tl by chloroform ( o-call <'d a • 

pba1t o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -· 63 

9.03 
Organic oonbitumeu... . ........... ... ... . ..... . 1 on . 

Mineral re idnc............. . ......... ... . . . . . . . 90.97 

Total . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 100.00 

It will be seen that 70. i per cent of the total bitumen is of t he petrol ne char­
acter and 29.13 per cent the so-called a phaltene, an excellent ratio if the mat rial 
is to be u ed for pa,·ing purpo s. 

The mineral r es idu wa found to be carbonate of lime, with qn ite an apprecia­
ble' amount of oxide of iron. There was no silica to speak of and only a trace of 
magne ia. 

The outcrops at othee place , as those in the valley of ato and 
Olmos reek,, are veey proroi ing but have not been developed. 1\lr. 
Thoma :N unn , of vallle, bl a ted out a con iderable quantity of the 
rock from the we t bank of Olroo Creek, crusl• ed it an l 11 ated it. 
He paved hi s walk with th materinl. Ju two year, tbe pavero nt has 
lwwn no igu of wear, the orig inal un even urface being still pr · 

served. Tbe biturninou lime. ton e i a ily mined, a there i very 
little overburden . The t ransportation faciliti es are good, a all tb e 
d posits are within 12 mile· of the main lin of t ll e outbern Pacific 
Railroad, and a branch road about G mile long ha been built from 
Cline to tl1e minP- of th e Litho·C:trbon Rubber ompan y. 

1'he depos1'ts along the tbeces River.-Tbe a phalt-impregnated rock 
found along theN uece River i a soft , bitnminou andstone. Asphalt 
wa found in a well about 9 mile we t of sonth of the Southern Pacific 
Railroad bridge over the .1: ueces River, and about 3 miles west of tbe 
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cro sing of the Eagle Pass-Uvalde road over the same stream, along 
a trail going to Nunn's rancl.t . About half a mile below tl.te crossing 
of the Eagle Pas -Uvalde road other outcrop· of tue a pltalt-beal'ing 
saud tone are ·een . 'l'bere are outcrops of the same from place to place 
along tile river to Pulliam't> ranch, about 5 mile farther down the 
river. A few Luudred yards above this ranch are t he Waxy or A phal t 
Falls. Tl.ti i the best exposure t l.tat was seen, nnd as i t was tudied 
rath r carefully a omewhat detailed <lescriptiou will be giv u. 

Section from top of blu.ff on the west side of the ueces Rive1·, 1'exas, to bed of stream. 

Ft. Ju. 
11. Flint gravel capping lower rocks . . . . . . . .. . .. . . . . .. .. . . . . . .. . 0 
10. Coa.r e-gmin u laminated and eros -i.Jedded yellow sandstone. 2 0 

9. oft, yellow sand touo and clay . . . .. . . . . . . . . . . . . . .. . . .. . . . . . 5 0 
8. Ledge of oysters ( 0 trea cin·tex) in slightly consolidated y llow 

clay . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 
7. Yellow, laminated, sandy clay ............ . ~ ................. 3 6 
6. oft ledge of rua of fragment of oyster shell or small oysters . 1 0 
5. oft, lam inated, yellow, s'tudy clay... ... .. ........ ......... . 3 0 
4. H:ud layer of sand tone.......................... . .... .. .... 0 6 
3. oft, fine-grai ned sandstone, frequently cro s-i.Jedded; contains 

somo n phalt ................... . .......... .. _ ..... ... ..... 10 0 
2. oft, Jjue-grain d and tone, containing g r at qn:lnti ie of 

a phalt-so mu h that und r tho influence of th e heat of the 
sunitooz Rout overtbesurface ...... . .................... 5 0 

1. Dlni h lay to wat r' <lg ............ . ..................... 1 0 

Tl.te dii of the rock, i auout feet to til hundred to tbe uorthwe t, 
up treaw, produciug ·everal stUall falls. Tlle npper fall is over the 
oy ter lellg ; tl.te lower one over tl.te aspbal t-b ariug and tone. It is 
W ll to llOte uere tilat tl.t r latiou b tween tile a phalt-impregnated 
aud toue a n l the o ter ledge w re found to be con t:wt throughout 

au area. everalmile loll g. The httter oc ur · b tween 15 aud 18 feet 
above the aspltn.lt horizon. No a.tt mpt wa made to estimate the 
amount of the a ·phalt-bearing rock of Waxy Falls. The area. is quile 
large and the impr gnated tratum OYer 5 f et lJicl~. 

About 100 yards below Pulliam r~tuch i another expo ure of tue 
same bituminou and tone. The ection is as follow : 

Feet. 
3. 1a siY sandstone contn,iu iu g a. pbalt, ltuout ..................... 5 
2. bal y strutniiJ ......................... . . ..... .. ................ -. 5 
1. Indurated argi l laceous sa ndston ................... -.... -... . . . . 4 

Th ar a u11derlain by aspllalt-bearino· sand tones extend from a 
point on the Nnec River, 9 miles below the outllem Pacific Railroad 
l.>ridge, for mor tbau 3 mil s down t l.te river, measured iu a tra.ight 
line. Th wi<ltlt cau 110t be a certaiued from ouservatious on tl.te ur­
face, as there are exten. 1ve superlicial fluvial deposit. t lJ at obsctue tile 
older geologic formation . The geologic horizon of tltis a phalt depo it 
is somewhat higher than that of t he Turkey Creek-Gato reek deposit. 
The a.nd tone in w l.lich 1t o ·curs i very near the ba e of tbe arenaceous 
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di' i ion of th pper retn.c on knO\Yil in bo r crion n th En ·lo 
Pa ·s beds. Tlt ge logic tru tur i thatof:t.hnllow~y nclirmlba in . 
There n,r e local irreo·ularitie · in t hA dip along t il nee s Riv r. 

'rll bituminous sand ton hn . not been min etl a nll. m u la t 
h ave been put in th ontcrow at Waxy Fall uu so far 110 capit1ll 
.seems to have u en int re ted in tb pr p t't . Tb ar , i ' <)nit xt n­
siv , and par t of it m v •ry promr Ing-. It can not 1.> ' tat t1 nt 
pre ·ent bow mn b of th a rea is worlmbl ue A>u 

of the d po .. it i oncen le(1 by th ol i fin in 1 d po its and g-ood. xp · 
sure are not freqo nt. 'Ib material :1t Waxy }ail s a n b 111in d 
ea ily, a th r i no ov rburd 11. 

1\Ir. George B. ' lapp of Pitt burg, P Illh y lvania ha, x:unined thi 
locality, and ha mad d termination of th amount of a phalt in the 
rock and ha kindly allowed the publication f tb am , Yiz: 

.dnwll'n t of aBJJhalC in sand$/Ou e front •1 m· JJ'axy Falls, T exa s. 

1. Outcrop: A pba1 t..... .. ... . ..... .. ..... .. .. . 13. 2·1 

2. Two feet b elow m·face: 
Adphult. ... .. .. . . . . . . . . . . . . . . .. .. . .. . .. . . 13.03 

and.. .. ... .. ......... ... ... ......... .. . 74. 03 

Oxides of iron and alumina ......... . ..... 7. 76 

Or,..nui matter, "·ater.nntlnndetcrmin u. l 3.1 

3. Four feet from urfa e: Asphalt ...... . .. . ... _I 12. 36 

Tran ·portation facilitie arc very good, a th main l ine of tb oath -
ern Pacific Railroad i only 1:.. mi l lli ·tant. The int rveu irw cou n t ry 
i very level a nd easily tr:H· r. ed. 

Outcrop of bituminous lime tone have been verbally r ported a 
occurring 1rear the lil uece . The e would nece . ari ly b nor th of t1J 
area of bituminon aud tone, i. e. ~ithin the , rea of t he \.na ac-!Jo 
forma,tion, which i to the north. Tb writer ha not een tb out ·r p . 

Suggestions concerning the origin of the asphalt d posits.-In tlr pr 
ceding eli cu . ion two fact · have been tated bearing ur on th pr ba­
ble origjn of the der o it . They are : (1) Tbe a phal t i. an im pregnatiou 
of a porous lime tone or oft and tone; (-" ) the bitum i1ron i mpr · gna­
tions occur in th e bottom ' of shallow sy ncline ·. Tb ignificanc of 
the ·e facts will be shown in the following discus ·ion. 

The marine sedimentary formations oc<:urring in tlt vi ·in ity of the 
asphalt d epo it are the l,.,u tiu lralk, wlJich underlie. th naca lr o 
form ation, and the Eagle Pa s formation which overli es t!Je A nacacbo. 
Tbe A.u. tin chalk i. compo e([ very l a rgely of tiJe remains of marine 
organism. -foraminifera , mollusk etc. Tbe nacacho formation al. o 
is la rgely of organic origin, the lime.tone ledge. t hat it contaiu s oft.cn 
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being . It II breccia . The Eagle Pa are compo ed mo tly. of 
san<l and clay., with ome led rr of oy ter hells. 

Tb r g ion ha. been ubjected to con iderable igneon di turl>ance 
Ther are Ia ·coli t , bo e , ill and dike of ba, alt 1 of a con ideraule 
numb r of vnrif>tie . Th r is a larrr laccoli t ic ma about 2 mil e 
·outll of tu out bern Paciftc Hail road, extendin g wrstfor a little more 
than 5 mil e . 'J'he greate t di tn,nce from north to outh aero tbi 
ma i 3;j mile . In tb narrow ·t pia ·e t he di taocc a ro i. only 
half a mil . The bi rrhe t ltill in tile area of the lac oli te a indicated 
abo ulpbar r opp ra Peak are bo e of ba, alt stand­
in abo,- tb general I v 1 of the laccoli re. The a tern limb of the 
ynclin , in which tb Turk y Cr · k - ato reek d 1 osit occur, re t 

ao·ain t b~ we tern id f the lnrge ba alt ma . The northern end of 
tb yn line,inwbichtbeKeuc l{iverdep itoc ur appr a he near 
to the on tb ru , arfa e xpo nre of be Ia col ite. There ar mall a r a 
of on a lt, probably orio· in ally ills (laterally intruded heet ), now 
u ually ·appin g the llill on both iu of the river outh f the mai n 
lac olitic ma . Tller fore both depo it are a-- ociated wi 11 the igne­
ou rock . T.be fact abo ve 1 re en ted may be umm arized a follow : 

1. The a pbalt i in hallow yn ·lin n] ba. ins. 
~. It i an impregnation of porou ro k . 
. Tb a o iat d dim ntary formation. a r larg ly of orrranic 

and tb a pbalt i 

heh at ftlle ba nit 

UTAH AND COLORADO . 

are n t 

1Th clot nil• of tho o curronco nf thc~o rncks nml tl10ir p trogmphio ohnra ·t •·s will bo <I scribed 
soon in on nrt lcl by Mr .. " ' hitn1nn ' ro•s Oll\l th nu th or. 



936 Mi t E IUL RE 0 R E . 

work d. Tbe proclu tion of a pbaltum, 
1895 aucl in tah a u l olorado in 18!)G i 

tc. in tah fr m 1801 to 
ltown in t ho followin g table: 

A u una~ p rorluclio u of rr Hphallmn, etc., in tah siu cc 1 91. 

Year. 

1 '91.- ----. -- ---.---.- --- -- . . -- -- -.--. 

1 92 . . -- --. ---- -- .---. ----- - ----- -----

1 93 ... - -- - ----- . . ---- ---- . - --- ----- .. 

1 9-L .. ... ----- · . ..... ----- - ---- -- --· · 
1 95 . .. - .. -.. - - .....•....•.. - . - -- . . -. _, 700 

1 96. - - - . - - .. - - - - - - . .. -- - - - .. - - - - . . . . . b 3 170 

22,500 
.J!), 0 

a Including 100 tous of ozo orito. b Includ ing 'olorndo g ilson ito. 

H.Eidrid 
I n vi ew of tb 
gi l onite min 
i t is not ami 



ASPHALT"LM. 

tbe chemical ection of t!J e Franklin In titute, 1 wbi h 
below: 

THE J!IDil THY 1> GIL. O~ITE. 

937 

abstracted 

A study of the literature of a phalt and allied bitnrueu reveals but few publica­
t ion whi ch throw ligh t upon the t rue natnrc of the bodies or of the clas cs of 
hydrocarbons wh ich, in iutimate mixt.ure, appear to con titute them . 

Dou ingault tndied the bitumen of Bech elbroun wi t h re~ r ene to t he action of 
ol\·ent upon i t and al o the product re nltiug from di tillation under th ordinary 

atmosphe ri c 11res nre. By l1eating the material in un oil bath to th temperatu re of 
230° C. for a J on~ time ( i .. , a number of days) he obtained a di tillate to which he 
ga,·e the name 11 petrolen e," while tb und i till ed re idno be called 11 asphalt-on e." 
Tb di stilled "p trol eu '' howed a brown olo r1 which was regar led as due to 
a phalterJe 111 haui cally carriecl o,·er. After dr.1rin rr over calcinm chl orid the petro­
l n was r ctifi ed and de crib d then as heirw in a ta.te of pnrity, having a pale 
yellow color and au odo r l ike bi tu men. Its density was giv n as 0. 91 at 2P .1 

and it boil in,. p oint 2 It wa li o-btly oluble in al ohol , and mu h more so 
in ether. Iu a note b e n.ys that it is impos. ible to determin the proportion of 
a phalt en and p etrol eno \J y tho b ea t.ing m thod, ince tb petrolerJ e oxidiz sand 
b com es con ,·ertc<l into a pbalt ne. On th basis of com \Jn tion of a phalt puri fied 
b.r ih er, h give the proportion of a pbaltene and petrolen e a -.4 per cent and 
14-.6 p r c nt, r e p ct iv ly . 

Au elementary an aly i ' of the a phalt aave tlle following fio-ure 

Elem enta ry a11alys·i of asphalt f!"011t Bechelbron11. 

arbon .. ... .... . .. .. .. ...... .. ··-·· . ..... .. ... . 

11. 25 

xyg 11 .......• ..... .... . . . .. ·-· -·· ·· - ··· ···· ·· 2. -

T t n I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 00 

It i no t worth y tbn.t in tbi nnaly is no rneu tion i mn.d of nitrogen or ulphur. 
k C'l irHe tignl a th lllill ral tar from Dax. or tbi b f, 1111tl 50 p r c nt 

solnhl in t!J r·. Tb cthen·nl solution her om turbitlnpon tho addition of nb -
lnt a lcohol JW ci pitating a bin ki h -brown mass. ·sin." a l arge xcc f a lcohol, 
only 1~ mall amo11nt f il r maiu uuli olv<' tl in the mixtur of al<'ohol and eth r· 
Th mat rial] ft h bind n ' ' nporating th thereal olntion h r gard a identical 
wit11 th a pha.ltun of Don ·. in a.nlt. 

By di stillin g nRphnlt roc! in ir n ylimlers a.p nli ar volati le oil i obtnin d, hav­
ing (Ul odor li ko mi·nernllar, a11d a fai11 t t a to. It i in olubl in water and al ·obol, 
bnt r ca.dily solu\Jle in t hor. Tho di sWiat wh n distill d by i 'elf or with wat r, 
a.lwny bows n y<'llowi h col r. Thi y II ow· color i a rib d to a mall amount of 
.v ll ow oil whi ch in t h distill a tion of a 1111mb r of r sin 1 nrti cnlarly copa1, i 
obt>.du ed in gr att' r quantity . Tb ' raw a phalt oil wa hak <' n with a concentrated 
olntion of cn 11 s tio po tash , th n dis till etl witll st nru, tlriocl o,·er calc ium cblorido, 

and finally tli till tl by i t If f rom a r tort JWO\' ill d with a thermometer. The oil 
b g in to boil a t oo ., hut th boiling point r:1.pidly ri s s to 120° C. Th g reat r 
part of tho oiltli till at 2000 . ; a smn ll cr pa rt from 200° to 250° . At th e latter 
t rnp rat nr th or reruai.usnsm all'lunntityofthick ,strongly coloredoila a re idue. 

1 J·ournnl of th :Franklin Institute, Vol. CL:S:. p. 22 1. 
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The following qu:tutitatiYe r sn it a r g ivl'n . The portiou bo ilinrr b tw 11 ° 
and 20 showed at 15u C. a 1> -if! gnwity of 0. 17 and, by combust ion, th fol­
lowing perc ntago ompo ition: 

..d nalys ·s of aSJJIIlllt oil boiling between 900 a11d :1000 

arbon ..... . ............. . .................... . 

J-lyu rogl'll .. - - - - -.. - -... - - . - . - - - - - - - ... .. -.. - - . 
Oxy«en .. . .. ... .. ..... .. .... . .. ........... .... . 

L 
Tota 1 . ...•. . ..•..•••..... ••••• •. .••••• .•• 

---

p I" ('f' llt . 

~. : 7 

11. 5 

0.9 

0.00 

l 

That. boiling bet,~een 200° and 250° show <l a p if! ~rnwity of 0. 6 null th 
following ]>ercentage composition: 

.Jnalylris of asphalt oil boiling betwet~rl :JOOO and 500 

,------ - ---------- -

Carbon ..... . .. . ... .. ............ . . . .. .. ____ ... . 

ll_ru rog II ...•••• • ...•• .. ••... . •• ••• • .•.•. ....•. 

Oxyrr•n ... .... .• ..... . ... ................ . . .. .. 

Tota I .. . . . . ... . ...•.............. : • . ..... 

7. 53 

11. 56 

0. 9 

100.00 1 

A. pha.lt oil ba exactly th am c mpo ition n amb roil oiJtaiu d by di tilling 
amber, aucl the e oil areal o imilar in gen ral coudu t. 

By the action of dilut nitric acid a phnlt oil i col red brown at ordinary mp ra­
ture ; by heating it cbanges into a yellow, gummy ma . , whi h sm 11 lik mn k and 
oil of bitter almond . onceutrated nitri c a id work in th a m way, but mor 
violently . Concentrated ulphuric acid dis oh· , with ,-olution of h at, a p ::u·t of 
the asphalt oil , while another part ·olle t upon th urfa · of the tlti ·k, red- color d 
sulphuric acid olution. The ep. ra t ed. oil wn a "aiu treated with ulphurio :-teid 
aud then with alkali, amllinally di tilled w i th steam. The <li t illate tbu obtain d 
po esses a faint, pl •a aut odor, ntii·ely different from tb oil not t reat d with sul­
phuri c acitl. Aft r dehydration by long on tact with chlorido of calc ium, tbe oil 
waB flil;tillecl; it began tu boil at 9 ., but,, ry little wont over uelow 120° . The 
followiug fracti ns wer e eparatecl: 90-1200 · 120-1-oo ; 150-1 oc ; 1 0-2000 ; 200-2200 ; 
2.<0-250° . All the o fra ctions w ·reanalyzed wit h practically the same re nlt - ., 
87.50 per cent; H., 12.50 p r cent. The part of a phalt oil not taken up by sulphuric 
acid shows, therefore, th e fo rmnla N ( C6H~) - These oils ar in··oluul in wttter,but 
ea ily olubl in al cohol or ether. They are only slightly attn.cl ed by on entrat d 
snlphuric ac·icl, and do not dis oh·e in one ntrated nitric a cid. By heating with 
nitri c acid , only a small part i ch;mged into a heavy yellow oil, whi eh, hy dis ti lla­
tion with team, i. obtain d colorle . . In chem ical cons titutiou the eoils agr with 
th volatile oi ls which separate on treatino- amuer oil with co ncen trated sulphuric 
acid. 

R. Kay er, in 1879, pnbli. bed the r esults of a n investigation upon t be prodncts 
obtaiuecl from a nmnb r of asphalt of different onrccs hy the action of the soh·eut · 
alcohol and ether, an<l also of products obtained by de tructive disti llation of the 
original asphalt~. Kayser made quite a la rge number of elementary analy es of 
asphalts and of products ob taioell from t!Jem by the action of alcohol and ether, 
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and l.Jy d t r u tive di stillation. In hi :~nalyses ""ere in cluded deter minations of 
carbon, hydrocr n, ulphur, nitro <>" n, and ash . In the older iu,·e tigation tue pr s­
ene of ulpbnr appear to have been overlooked or igno r>d . I.ri m any of t hem nitro­
gen al o ""a nnuetermi necl. 

In J< ay m,.s paper fonnnla for t he p roduct ana lyzed \Yore propo eel in accordance 
wi t h the rel]n irem nt of th e analytical T" ult . Bodies" ofcou tnnt boiling point" 
w r obtained by fractioual distillation of the produ ct obtai ned from tloe de tru tive 
di ~ti lla tion of t b origi na l materi al. 'J'be asphalts in cluded i n this im,estigat ion 
were tak ·u from yria , Trinidad, B cbelbrono Maracaibo, nnd)3arbad . Th e f 1- . 
lowi ng tabl show tb r ult obta in ed by Kays r in hi elementa ry analys s of the 
variou . a ·phalts stud ied l.Jy him: 

Analyses of 1·m·ious a IJ!halts by Kay er. 

'yrin. 

Per cent. 

arbon ....... ....... ... 0.00 

ulphnr . ..... . . ..... . . . 

Ash .. ....... .......... . 

9.00 
10. 00 

.60 
Nitro<Yell .... .. . ..... . .. .~0 

Ox~-g n ......... . ...... , ...... . .. . 

Total ..... .. ...... . 100. 

Trinidad. BP he!-
brouu. 

Perc:e11t. Pe1· cen t. 

7 0 0 86.60 
9.30 11. 40 

10. 00 1. 40 
. -o .50 

1. 40 . 30 

---- ·- --- - .40 

100.00 100. 60 

""m~;"'· l B"'''-·1 
Per cent. P er ce11t. 

1. 6'} 7. 0~ 

9.59 9.56 
8.03 2.67 
.34 . 24 

.. ........ ---·· · -- --
···- · --- -- --~ ;; I 99.61 

In tb fir ' t thr rn c th nr th aY ra" of a nnonh r of'" ll-agre ing 
( ~fnrn aibo and Ba rbadoc ) the fignr s ar tlle 

Althoug-h Ka.rs r clni111s to h:w ohtain d pur 
di tillation of tb . yrian a phnlt, il, and gi,· d (init f0 rmnl as as 
tb r ult f I m ntary annly i , th \'id nc h·en lJ.v him of th ir pur ity is ha rd ly 
satis fa tory s in · h do not, iu any en ·e, giv the xa t range of boil ing point hut 
gh· th o hoiling poo ot in rou utl nnmb r . Furth nnore. h de ribe n. unmber of 
tb m n y ll ow nn• l brown ish yell ow iu olor, tb tir ton only (lJoili ng ot 96° ) b iug 
d crilJc!l n wnt r-wbit . 

.Although tlwr ar in print mnny nrti I of vn.ln c on th omm rei:~ I appli ca tion 
o f n phalt, anrl som givi ug Lh re ult of loon nta r y ana ly i , I l.t ave fai led to find 
any }Htbli ution ollter than tbe on nlr ady consider d and :111 important paper by 
PI' khano, to b r ~ rr tl to lnt r, w hi ch t hrow li g ht upon the rc:tl natu re of the 
a.~pba.lt or whi ch tl fiuit I de · rib pur proun ts ohtai n d from them. 

Tlt pr sent i11 v t ig-n tion of ,.,. i I 11 i te hat! for its obj ct tl1 i ola tion of su h . in g le 
h ydro arbon or (']as cs of h yd rocarbon:! or tb •ir de ri vative ' , a would gi ,·e ome 
i11 fo rno at io11 t\S to th nntnr of th mater ia l its lf. 

Alt.hou h thi obje t hn 1oot y t ueen fully a.ttai n d, n •h progrc s toward that 
nd hn h en mnrl a to iuliont t lmt d fi nite re ults arc ncar at hand . As t lt e work 

noust b int r rnp t ol fo o· a ~ w mouths, I have thought b t to give nn acco unt of the 
r su its thus far ohtnined. 

Gil~ouito is a bin k, brittle mnt ri nl pul veri zing rea dily t o a clark brown pow­
d o·, wb i b i in clin •d to 11tick to tb id c8 of t bo morta r w.b n fin ly !li vid d . It is 
lig h t r thnu wn t r n.tod cn t irl' ly ol nb l · in rn,r bon l>i nl ph icle. 

Absoln to alcohol cl is ·ol\r(' 5-1.6 p r nt, if repNttedly h ·eatell with tb hot li q uid 
until no fnrtlo r actio11 is noti c a hle . Tho fo llowing figur s, ~how in g the solubility 
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in al ohol , wer obtained: 2.229 grams of g ilson it gav 1.217 gram of in oluble 
r e iduo, wh il the di ·soh·ecl matter w i<Yhocl 1.01 g rnms. 

Etb r doe. not li ·oln' gil onit cntir ly, a bown by two lltlOCC iv tr atments 
of a small quantity of ,.ilsoni to with a largo xoos · of ether. Tho solution obtain tl 
i rod in color, with a "'reeoish fluore cnc . Ab olnte alcohol acllletl to t h ther soln­
tioo o-h·e a precipitat . P t roleum t b r, glacial ac tic ac id, nnd ·b lorofornt are 
pn rtiu I oh·en ts. 

Tb rc idue obtained lJ~- ntporatin"' the Jl trolenm th r i black in color, bard, 
brittle, and dif'l'ers markedly from tho material solubl in al cohol. I r the 
original gil ouite quite clo el~- . Ouly a mall pore ntag of g-il oni r main · undi­
ohed in petroleum eth rafter twenty- ig ht uc e ivc treatm nts with tb olY nt. 

This i n ~olnbl c re ·idne i ·· black nn cl Yery a ily puherized. 
Tho r c id uo obtained by evnpora.tin•Y the alcoholic olution i · r ddi b-brown in 

color, sol id at ordinary temp ra.tnre , but oft cnon cr b to be asil y ut with th fi nger 
nail. Ou being heated on the water bath it be omc sol' r and at 100U i liquid 

noug h to flow . 
The r esidue, in oluble in alcohol, i a bla.ck , britt! . nb tauc , b oming brownish 

in dlor on p ul veriz ing, and rcsembliu" in appearanc th original gi l ·otti te. 
Analysis of gilsonite.-T det nuin tb volatil e matt r, fb:ecl residue, and n h, 

weighed qnautitio of gil ·on it were h nt.ecl in a platinum ruoiblc, fir t CO \'Cr rl, 
au<l afterwards, wh n all volatil mn.t.tc t· ha.d b n xp lied, uncov r cl · 0.-· 91 g-ram 
g il onite gave 0.1041 gram fix cl r c id ue and 0.0003 gra.m a h. Tb ligur · show 
that g il onite yields: 

Analysis shotoing volatile matter, fixed 1·esiclue, and ash of gilsonite. 

' olatile matter ... ..... .. · --- -- ...... ---- -- .... 56.46 
Fixed re idue ---· ... ................... ____ .... 43.43 

L._A __ b_._··_-_- _··_·_··_·_· _--_- _- -_-_-·_-_· _--_· _··_-_-_--_·_--_-_- _--_-_--_-_· ~· - ---~~9 I Total ..... . ....... ... .. .. ...... .... ... ... ~ 

'Yorking on a. larger scale, and distilling a w iabed quantity of gil onite from a 
re tort, th following result wn obtained: 136.1 grams of gil on it ga.v 76.1 grams 
of di t illate. The perc nta."'e of vola ile matter i thus "5.9. om paring this r suit 
with that above, it i evident that all the volati le matter is condcu a bl . 

Coml>ustion.s were made with leacl chromate in a cu rr nt of oxyg n . The per­
centages of ·arbon and hydrogen found: 

Analysis showing anto1mt of carb011 and hydrogen in gilsonile. 

I Moo u - - - - H u- -
Lydrogen ...... . ......... _____ _ · -- ---

I. ~.I. 
7.99 . 61 

10.03 9. 9 

The determination of su lphu r in gi l on ite proved to be a matter of some diffi ulty, 
noel before su ccess wa.s finall y attained all the various m thods of determining 
sulphur in organ ic compounds w ere tried. 

auer's metbocl of bnrning iu oxygen and pa.s. in g the prod ucts of combustion into 
a hydr~chlori c-acid solu t ion of bromine was fouocl inappli cable, on account of the 
great difficul ty of securin g steady vaporizati on of the volatile constituents of the 
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g il sonite. wing to th e tend ency which at cer tai n ta"es of i ts ·distillation g il onite 
show to fon,m or volatili ze Ye ry r a{l id ly orne of t hi Yapor almo ·tin vitauly escapes 
combustion in tl1e oxygen. The writ er ha u ell this method w ith ucce~s in theca e 
of vola tile 11 troieu m , aorl i tber fore nro tha t tb difficulties w h ich stan d in tb 
way of its app l ication to g il oni te are inheren t in t h substance, as above described. 

Oood re ul ts in the dctermin a t ion of sn lphur wero finally secured by ;t combination 
o f th ar ins method of oxid izin.r wi th nitri c aci d in a n open ve ·el1tucl then hen,ting 
t ho unoxidized Rol i<l IUat rial with magne ia in a. platinum rn cibl a recom mended 
byE. ch lot i ndeterm iu ingsnlpb ur incoal ·. Tb ulpburi finall ,\' W ighedasBa 0 4• 

\\" b n g il oni to is treated with a la rcre cxce· of oncen trateLln itri c acid, nnder the 
iuflu nc of h <>at i n an or en ve sel, brown fnmes are abnodautl.v g h ·en off and after 
a t imo t he g il oui t en ir ly di · ohe g iving a clark-red ·ol ution, wh ich b comes 
con tautly lighter a the beating i couti nn d. If at the point when the g ilsonite is 
ju t completely el i solved the olutioo is p nred into cold water, a r edciish-brown 
pr c·ip1tat , do · ly re mbl iug ferri c hydrox ide, is imm ediately thrown clown. This 
precip ita t e conta ins pra tically all t he su lphur, only traco h aving been con,· rted 
in to sulphuri ' ac id by th ox irliz itw action of the nitri c ac id. This pr cipi tatc wn 
wa b d with water , d ri ed, t hen mixed with magnesia, and the s ulphur determined 
a a lready d e cribed . 

(1) 1.30215 grnms gil onite ,.a,·e 0.1231 g ram Ba 0,. 
(II ) 0.9~ 1 g ra m gi lsoni te gn,y 0.09414 !!ram Ba 0 4• 

Per outage of sulphu r from I, 1.29 · p rccutagc of ulphur from II, 1.34. 
Th results ob tain db~· other method d id not show suffici ntly close agreement, 

rangiurr, however, only bctw en the li mits 0.93 an d 1.59 pet· cen t . 
The percen tage compo iti on of gilsooite, therefore, app nrs to be: 

..tlnaly is sllo~ring perceutage composition of gilso nite. 

Perc nt. 

n.rbon.............. .. . . . . . .. . . . . . . . . . . . . . . . . . . . 30 

H~ tln>geu...................................... 9. 96 

nlphuJ' .............. ...... .. ...... ... ...... .. . 1. 32 

.10 

xyg n antl nitrog n (und t rmin d ) .... . ...... . 32 

Total . ........ .. ... ..... .... .. .. ........ .. 
1 

100. 00 

Dt·y distillation of uil.•ouite.- H f r nnd rtaking th dir t distil lation some of the 
fin ely powd •r <l gi l on it wn~ ubj te<l to di tillntion with t nm. T he rec iv r 
sh w tl a lig h 11 1m of olorl ss oil of p len aut o<lor !l oa t in CT upon th wat r. Th o 
amouut of oil was o mnll thn t nothing fnrth r couhl b Jon " ·ith i t . 

In 1 ho <lry eli ·tillation, tho mate rial wa fi r t Ji till ed fmm :1 tubnlated r t or t, pro­
vided with a thcrmonaet r, t b bnlb of which was in th li l"]nitl. D i t ill at.iou b gan 
nt 1:500 '. but very lit t l cam over· the t mp r atnr r o C) n it r>tpid ly; bu t before 
thL' tli · till a tion wu f tdrly nod r wny, the th••rmom ter hatl to bo r mo,· ed, ~ the 
t.e111pcratnr r ose ahov sooo . T h fi r t drop of oi l ouaing ov r w r li gh t~· II ow; 
thi <:olor be nm dark r th ui ti ll tLtiou proi!re d . Tho op ra tion could not be 

ll l'l'i <l t c mpl otiun on :ocoonn t of t b soft •ni n« oftb gla ·, nltl.Jon<>h wi th a ba rd 
g ia r tort on nnotbe r orrns ion tho eli t ill ation wns <:on tiuu cd unti l nothing but 
cui c wn 1 ft. Tlnss r eto rts wor fina ll y r epla ced by on o nmdo of 6- in ch iron pip , 
cnpp tl at both ends, nntl on n ·t d wi t h :L maJi or p ipo to erv as n, ondeu er. 
Eu rg ti o foamin g t nk a pln.o a,t two difl'er nt , tnge ; th is fac t 11 ece itates th e 
g reatest Cfl r o in t he rcgnl ati ou of th beatin<Y fin me, nut! it is a ,. ry diffi ·ult matter 
to a.vo ill the carrying over of uucli sttll d matter, particularl y whoa u ing a u irou 
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retort. Toward tho end of the distillation, ammonia i quit fre ly evolved. The 
di tillate is Ji n-bt r thou water, is of a reddish-brown olor, ann shows a l:,>Te nish 
fiuore cence; tho odor i highly unplensnnt. It was distilled with st am. Thi 
tr atment epa1·ute the oil into tt portion readily volati le wi lh wat r Yap r, antl of a 
yellow color, und a thick, bln k, ta rry-looking oil which r mn in in the distilling fla k. 

The volatile Jlortion wu eli till d nga. iu with team, u com in "', 11 a r suJt., much 
li ,hter in color, but on standing it chang from :\ l m n ·y II w to a r cdtli h lint. 
Tl.J c odor i sng" st ive of sulphur compounds. ' l'h oil nftc•r drying O\'Cr <'Ill it11n 
chloride, wn uost treated with cou ·ontrat d . nlphurir~ acid, lh tw liqui ls IH•i ng 
placed in a round-bottomed fin ·k and thoroughly haken togotller; th a ·id b c:nme 

ery dark reel , a.lmo t black in color, snlphnr cliox id wa 1'1· ly voln:d, and ·o 
mu ·b beat was produced that th Jln$k becamo too bot to hant1le. This treatm nt, 
using afterwa rds fuming sulphuric acid in t ad f onlinal'y onccntratou acitl , wa 
repeated, until , aft r 25 or 30 trcatm nt w ith fr b acid u b time, no furtb r nc tion 
could be detected . Tb oil ut this stage, after wasbiu"' wi.th alkali and water and 
dryin"' over calcium chloride, i wnter white, of a pl a ant odor mu h liko that of 
highly-refined petroleum after r epeated distilhttion ov r rof'tnlli ·odium. 

Concentrated nitric acid anti o. mixtur of oncen tra ted nitri and fumin g sulphu­
ri acid have no otfect upon it, Yen after prolong tllteatin<r on tb wo.ter bath. It 
di olves bromin but without chemical action or evolution of hydrobr mic n id. 
The wa heel and chied oil subjected to di tillation b g ins to boil nt 125° aml, with 
the except ion of a few r ma ining drops, i entirely distill ctl wb n th e t emperature 
reach s 2630 . .After tanding for ix month over nlcium cblorill th oil i till 
p rf ctly water white. The total bnlk of the oi l o treat tl wi th ulphuri acid j 
v ery mu ch reduced; p rbap le tbau 10 p r c nt snrviYc th ac tion of th acid. 
The chemical in ertn ess of thi oil show that it belon g to the paraffins ri . Judg­
ing from th o r gnl nr nnd nniform ri oft mp rntnr in di s tillin g th oil i jn t :ts 
complicated a mixture of d ifferent hydrocarbons a i highly r fined petroleum. 

The ulpbnric acid u eel in treating this oi l ,~ng prcserYcd for ub r1ucnt investi­
gation. Tb action of nlphuric acid wa apparently larg ly of an oxitlizin"' lnunc­
t er, judging from the copious evolution of sulphur dioxid , which was so v igorous at 
times that the liquid almo t foa med out of the flask. A part of this pent ac id wus 
diluted with water; a turbidi ty wa produced, and on warmin ,.,. and nllowing to 
tand a gr en oil ro e to the urface. Tbi. oil ha an odor something lik th a t of 

p nnyroyal. The dilute acid wa neutrulized with precipitated chalk, tlle r esulti ng 
gyl? urn filtered off, and tlle solution eva.porated. A ticky, gnmmy sub tauce sep­
arat d wh en nearly all tbe water was dri ven off; wh n p rfectly clry tho matPrial 
became a pulverizable solid, ligl1t in color, deliquescent, very ea ily oluble in water, 
and entirely in oluble in ether. 

Tb oil which rises to the surface on diluting the spent sulphnric acid become , on 
standing, a thick, tenacious, black tar, of u h consistency that on b ing stirred it 
take a long time to spread a~rain over the surfa e of the wut r. This was skimmed 
otf and heatecl with water on the water bath; it s ems to di solve entir ly in bot 
wnter.• On standing over night a small amouut of oil was fonnd floatLng on the sur­
face; tbi wa skimmed off; on pouring off the aqueous solution a h eavy oil, smull 
in amount, was fou nd at the bottom. The aqueous elution was tran parent and 
green~ h in color. On evaporating off the water a thick, dark green, a lmos t black, 
oily-looking liquid wa left behind; thi s eli olvea rAadily and fJnicldy in old water. 
It is entirely soluble in alcohol, but only partly soluble in e'b r and ca rbon bisnl­
}'hide. The alcoholic solution is green, and looks like the aqu eous solution. Ether 
becomes yellow i n color, but does not d issolve much ; cur bon l>isulphi l acts much 
like ether. The aqneous solution was extracted with ether until tbe !utter was no 
louger colored. The aqueous solution was th en treated with lJaritun carbonate, to 
neutralize a small amoun t of sttlpbuJ"ic acid, and the barium s ulphate fil tereil off. 
This neutralization caused the green color to change from green to r dd ish 'brown. 
On llvapora.tion a mass remains wh ich is bla k and sticky before complete dr yness, 
but when dJ·y is a brown powder, easi ly sol uul in cold water. 
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Prof. . F. Peckham, i n an article entitled "Kitr ogen content of California bi tu ­
men," has hown that the crud petrol eums of California contain ester mad up of 
ba ic oils in combination with au exceedingly vi cons, feebly acid, tar. B ays 
when th crude oil are tr ated with dilute a ·id thi acid radi cal form a hydrate 
whi ch proclu es, with the other onstitn uta of tho petroleum, a n mul ion, from 
which th e aqueons acid solution of the basic oils i sepnrated with much difJlculty. 
In the ca of di tillatc of hi gh specifi c graYity, the acid radi cal, or it · hydrate, 
does not di olv in th oil , so tlw the acid solution of th o ba e , the acid hydrate 
and the oil not acted on by the dilute acid form three distinct layers in th contain­
ing ves. Pl. P ckham states that the ba ic oil b long to th pyridine and qninoline 
eries. J le ha ·shown also that by r 1novinoo the e ba ic oils and th tarry v iscon 

acid hydrnt s with which the basic oils w ore previously comb ined , the bnrnin"' nml 
lubricating oil afterwards produced by r efining are much uperior to tho c obtaiu t>d 
when the auov -mentioned bocli s are not r emoved . 

If, iu tb ea e f the oil Yolatile with steam, rlilute nlphuric acid i u eel anu 
warmed for a time ou the water bath, h nkin o- frequently, the dilute acid become 
color d yello\\-i h r d from it; by the addition o f sodium hydroxide elution a yel­
lowi sh-white ]11' cij1itate is obtained. On standing, a brown il rises to the urface. 
It ha an odor whi ch r eminds m of quinoline r ather than p~-ridine. 

From the g neral similarity u tw nth !.Jodie obtained b,v Pe kham nnd t hose 
resulting from my treatment of oil volatile with team, I fe 1 no hesitation in 
expr iug th eo n,·iction that the bouie oUtaineu from this oil correspon d enbirely 
with tho ou~'linc l by PoC'kbam from th alifol'l1ia uitnmeu ·. The exist nee of 
thee ba iooilsiu the a liforniapotr ol urn and in rrilsonite i e\' id nee both of their 
r lat ion hip and ofth ir nnimal orirrin. in c il ouite i a hard, brittle ,·olid and 
thus r emoved a· far as po ·ible from the petr ltmm from whi ch i t may ha,· be u 
tl riY t1 hy o · idi7ing OJ!t' n<'i , it i a matt r of m g " rul inter t to note the 
rc 1nhlant' iu coustituti on, as hown by th 'o ba ic compoun.l.·. Accordi1w to the 
rt•sult of annly if< of gil ou it, wbit·h I Ira'· nbmitt d, ther appear to 1, uot more 
tbun .5 p r c·t•nt f uiti'OI! n in it, while in tho alifornia. petroleum th amount 
ext· <I 1. p r nt. l n n rnl, the p•r<· nta~ of uitrog n i 1 in th a phnlts 
tbau in th pPtrol um , according to tho analy i aln· nlt tim far obtained. I pro­
po t' to coutiuu tlr tlllly of tho.' nitrogt•n t:ompouud from gi l onit rlnrinor ihe 
pr ' s nt y or. 

After r moYnl fr m tb wnl<>r-di tilling fla I tbi oil :1l)P ared thick, blaek and 
t11 rry. l t was dri ed hy tandiug for two we ks o' r C'al 111m ~hlorid . The first 
tli. ·tillnti n wa coutln tPd into 2ii0 c. c . r t rt. Th Loilin" began at about li5::> ., 
ri ilw quit rapid!~- to 2300 ., nft r whit'h tho ri wa mor gradual. 'l'b d1 til· 
!at was di,·id ed arbitrarily iuto fiv frat·tio 1! . On di tilliucr &<>'aln the fir t or 
m t Yolatil fraction, the boiling b gnu nt 17-o, r i ing quit rn]'idly to 230°, and 
from thnt mor slowly tu 3 0° C., wb n on ly a fe" · urop r mainod. Tho tli tillat 
was r tltli lt i n olor, but li glt r than it wn. bcfor th e s ('Outl di tillntion. Thor 
wa not mu <· h eYidl•n o of ('I'll king in thi distillation . Thor rnnming fra ctious 
1\1'<' tbtl viti ntly liquid boiling at p int n.bovl' 300° ' o solid b ely ·epara.ted 
in tho t·onr" of any d istillntion, but the di tillat w re, iu all a tlS, liquids of 
,·nrious d Pgr cl' of conRi ·ten y . 

. de/ion of nitrio acicl.-Tb high t beiliu fra tion wa ubj ted to tb nctiou of 
rou centrnt <1 11itrio acid. Th weight taken amount tl ton arly 100 gram . Yiolent 
a·tion tool l)la with abnnchm t volntion f r tl fnm , accompanied by occasional 
ligl1 t explo ion , prodn ing vortex ring in tb r d vapor and a popping onnd. 

Tlr fln~k lJoc:mre too bot to ton h. Aft r ooling, a quantity of semi ·olid oil 
r cmnin don the urfao ; th a id was then pour doff into cold wat r . This pro­
ducecl a y llow pr cipitate of a solid body, which, when ollected and pr s ed in to a 
inmp, took a purple color. This, after being 11nlver iz d in a mortar, ])TOY d to be 
nca.rly insol uble in ether, but l' 'a.dily Rolubl in ab oluto al obol ; i t would not r ys­
tnllize from ibis solution. ubje ted to th low toctiou of' SO ill wha.tdilnt d nitric 
aciu, tb oil, aft r h ating on the Wlotor brrtb for a nnrubor of drty , "'ntdnally 
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b come thick er until finally i t rca ·hcs th solid conili tio n , npp Hl'in"' th n as rtp ur­
plc olio, having n. 11111 k-like odor. It i ·olubl o in <'th •r nnd Ht ·ohol, so nt ewllat 
mor ·o in the latter. Alkalies I wly di oh tnost of it, bnt ·o nt o o ily-looking 
matter r mains undi olvcd. Tho irwe ti ation of this mate ri a l will b ·ontinu d. 

At fi r t gi lsonite wa treated with dilut nitri r, a iLl, th fG rn t r in Jarg exe s. 
No definite results were rea h 1! in thi s wn.y. F inally the nitric noi tl wa mploy d 
iu concentrated condit iou, autl in Jar" <"XCe s, wh n it w as found t hat aft er about 
twent y-four honr ' continuous heatin o-, dnrino- whi h time brown fume w r·, con­
tinnaliy gh· 11ofT, th gil onito had ntir ly eli . oh·ecl, " h ·ing a dark-r oLl oluti on. 
\Yben this oln t ion i pour d in to water· n floc ulent brown pre ip itate i produ ell, 
looki11 g almo t exn tly lik e fre hl y pr cipitated fcnic h ydro~d d . Tl.ti was wn bed 
r epeatedl y wi th water un t il all nitri c n i•l bad lJ en rem o,- d, nr11l i ll n tlri t1 on the 
w at er bath. Alcohol tli solves most of this nb tn nc , lca,·ing nndi solv d a small 
quant ity of dark-colored material. n vaporntion a cl ark, britll nl.J. tun o is h•ft. 
Thi is solu ble in concentmtc•l nitri c aci<l· on pouring into water fb pre ipita,t 

· like the origin:'Ll is produ ced. Ether eli . oh· s les of the mat riul than alcohol, the 
greater 11art bein"' insoln bl in thor. The ether ol ntiou i y llo' iu color, il lttl ou 
en tporation lca,·e a hnnl, hiny, r dd i ·h-y Pllow n ll'ni ·h-I ike r e itln , wb i h. may 
be ground to a fine 11owder. H di olv readily in co ne ntmt tl nitric a iu , and 
on reprecip itat iu"' by tho addition o f water, Appears a a lig h -y llo"', nlmo t white, 
precipitate of floccul ent chnr:10ter. On heati n"' with watPr tbi pre ipitat melt, 
sltrinks very much, ani become , on cooling,:\ bnnl, brittl ubstanc . It wa s r tlis­
sohed in nitric acid and r<:'pre ipitat d witlt wn.ter an nmber oftim e· , lmt no p rc p­
tible change in it re nlted froru thrs treatm nt. Alkal ies and ammonium hydroxide 
eli olvc itread il y . . Fromth olution · thusoutain eclthe nlJ tanc is r precipitated , 
apparently n11changed, by dilute acicls. The material thu app urs t o b an organ ic 
acid in np par ntly quite pure condition. The ori o-in al pre ipitat fro m 11itri n i•l , 
on b iug heat din a dry te t tnl>, ' lis up, giving oil' >\ <leo whit smok nnd 
distilling off a colo rle oil, heav ier than water. A ort of d flarrration tak pia c, 
which continues after the removal of the heat. This d nagration appear nl o with 
the material dis olved by alcohol, but not at all in the ca e of that dissoh·etl by 
ether. From this it appear tbat th e original brown precipitate procln C<l t. y p ouring 
the JJitric :1.0id solution into water i a mixtur of differ nt ub tance , one or 
more o f which, as indi cated by the deflagrating action, are nitro compound et ily 
decomposed by bea t, with attendant rapid oxidation . Auotlt r iugrecl i nt f the 
mixture i an acicl insoluble in water, and 11robably a siugl cb mi ca! compound, 
which is to I e mad tile subject of forth r study. 

The filtrate obtained on removing the bro"·n precipitate i of a r dd i h color. Til is 
wa evnporated upon the water bath, removiug th ·excess of acid nntlleaviog fin ally 
a sticky, dark-red, guwmy ma s, solu ule in wa ter. As th e oxidizinrr actio n of the 
nitri c acid in the cou r tl of tlli evaporation app ared to ue quite cons iderabl e, it was 
thought ue tin other cases to neutrali ze th e acid filtrate th t withamm<U:ia l'Lnd then 
evapora te, thu. avoiding further oxidation. The mixture of organi c matter and 
ammonium nitrate t.hu, obtained was first tested a to ol.ubility iu eth r , but th is bad 
very little action in dissolving anything. Absolu te alcoh ol wa then tri cl, with the 
l'e. ult of dis olving qu ite a con icler:tbleq uantity of orcranic m:.terial, to, thor with 
some ammon ium nitrate. The treatment with alcohol was continued unt il it came 
through nearly colorl c s, being at first clark re 'l. The alcohol was eli t ill erl off on 
t he water bath, an<l the residue, which wns lif]uicl when hot, became crystallin 
on cooling, dn , probabl y, to the eparation of ammonium ni trate. It was eli olvetl 
in water. On adding lead aceL"Lte to thi , a li ght-yellow pre ipitate was formed a t 
on ce. This was wa heel, and on treating with bot water ar1d hydrochlori c acid it 
wa all cl issolved. On coolin"', lead chlor id e ettled ont; tbis was filtered off, a nd 
hydrogen sulphide pa sed through the filtrate to secure t he complete remova l of 1 au. 
Jo lead su lphide wa , however, obtained. upon evaporatin g aga ill, a reddi sh liqnid 

was left behind, together with some crystals of a ub tance readily soluble in water 
and in ether, and giving a strong acid reaction. 
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The materi a l remaLning undi solved by the absolute alcohol above r ferred to was 
di sol ved iu water; lead acetate wa added to thi , and a heavy greeni h-gray pre­
cipita te was thrown down. Th is was filtered a nd wa -hed wi th bot water, and then 
h ydrochlori c acid was added, whi ch caused the solution of nearly the whole. On 
filtering this, the solu t ion, coming through at first clear, soon eparated material 
loold ng li ke the ori o-iu a l, ltnd not at all crystalli ne. The investigation of thi mate­
rial will be continued. 

The alkali sal t of all the ac ids obtained ar e readily soluble, and, on baking, the 
solu t ion g ive a lather reminding one of soap solutions, although they do nnt appear 
soapy to the touch . The lead salts are all insol uble in cold water. ' one of the alts 
appeared to be cry tallizable. 

H ll and !ledinger have d crib d an acid occurring in \Vallachian petroleum. 
Thi , in tho condu ct and general character of it alts, i qui te similar to ome of t he 
acids r fer red to in this paper . The authors j tl t named purifi ed t he acid by conver­
s ion into th m thyl and ethyl e ters and f ractioni n", and afterwards obtaining t he 
pure acid. 

As a r sult of t he present invest igation a method of obtaining f rom g il on it a. 
numb r of acicl h as b n outlined. By further study of those acid and t heir 
derivatives a, k no vledge of the hydrocarbon pre ent in the mineral may b gained. 
Th distillation xperiments have shown that a nwnber of r adically ditrerent erioo 
of hydrocarbons is obtained, an cl that the paraffin eries is one of them, and very 
probably, al o, the naphthene seri is another. :ro aromatic hydroca rbons appear 
to b pre ent, or, a t most, only in small quantity, a in no part of the work have 
derivative of these bodi urrge ted them elves. Conclusions drawn from distill a­
tion products of a mi neral hyd rocarbon a to the con titution of the latter are 
nece Rarily unsafe, on ac onnt of the decompo i t ions which take place during the 
Hstillation. :Mu ch af r conclusion may be drawn from pr duct obtain d vdtbont 
eli tillntion from tb or i ina! ma,torial dir tly by the act ion of reagent ·, snob as 
nitric and nlphnric add . 

:\tnrkow·nikotr who i ola.t d n.romntic hydrocarbon in petroleum from Baku, con-
demns th u f bromi ne or ni t ri c a iu to dcte t aromatic llydrocar bou , inc , he 
ny th ~ r ag nt or liabl to g ive aromati cl rivativ from t h naphthene . 

H pr fors, on· this ac ount, to u ulphnrio a id, obtni.n iog the nlphoni a id, nnd 
from tbi to pa t o th l1ydro a rbon b y eli t illing wilh lim from au iron retor t. 
Til a tion of con ntrat d ulphuri acid lll on gil on i i now und r inve tigl~tion, 
but n yet without detinite or ven promising re ult . 

PROD TION 0 PII.AL'IUM IN "R.A.J."' ' . 

Th tati tiqu d L industri Min rale iv s the following as the 
bnt1ut of a phal tum in F ranc for four y a.r with the value of the 
produ t. For conv ui o and for compari on th quanti ie · are 
xpr ed in m tri tou and hort ton , and the value both in francs 

aud dollar : 
Produotion of asphaltunt in Fmnoo front 1 9$ to 1 95. 

1 rod ucllon. Vnlu. 

Yonr. 
l\1 trio tons. hort tons. Frnncs. Dollars. 

1 92 ...... ······ .. ...... 224,000 246, ·1 1, 67 000 323, M 

1 93 .......... .. ... . .. .. , 222,000 24·1, 644 1,612 000 311,116 

1 94. .. .... . . .... .. .. . ... 231,000 z-J,562 1, 75n, ooo 339, 294 

1 95 ... .... ....... ...... 267, 000 29·l, 234 1, 843,000 355, 700 
I 

18 GEOL, PT 5--60 
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PROD TION 1!"' A Pll \..LT 1 IN •R NY. 

Tile -production of a phaltum in the (l erm an E mpir for th e y a,r 
1 6 to 1 !)5 according to tb fficial r por t l i J3 r o· w rk , alin n 
un cl Hiitteu im Dent ch n Hei h und Lu x mbur o· i hown in th ~ II 0\1'· 

iu o· table. l\fetr i ton a1: on v r ted in to bort ton a nd 
dollar : 

rroclu ctiO II of asphaltum in Connally from 1 II to 1 9,). 

Production . \"aluo. I 
Year. I },[ trio tons. . hort tous. )larkR. Dol~ I 

<L2, 94 
34 •L 3 
41 , 531 
43. 4!16 
51,144 
49, 150 
53,279 
47, 2 
55, 9c l 
59,563 

·17, 270 
3 ,0 
4.3, 770 
·17, 933 
56,3Gl 
54 163 
:- ,713 

216 075 51, 4 26 

1, 62 
107,350 
10 , 153 

PROD 'l' IO:N F OZOCERITE IN LI IA. 

The production of ozocerite, or mineral ''ax in ali ia, u t ria, for 
six year as near a can be a cer tained has b en a follow 

Prod1tction of ozocerite in Galicia f rom 1891 to 1 96. 

Year. 

1 94 .. ...... . ......... ... . .. . .... . 

I ~~~~ .. -- -- ··· --- ............ .... .. L .... .. .... ... ..... .. .. .... .. 

T TI TIC O:E r.rRINID.AD 

5, . 24.. 6 19 . 5 

6, 743.1 
6, 644 5 

7, 210.0 

7, 431. 0 
7,3-2.0 
7,9-!5. 0 

'PIIALTilll. 

Mr. 0. E . Thurber, treasurer of the Trinid~td Asphalt ompany, of 
New York 0i ty, bas kindly furnished the following statements bowing 
the exports of Pitch Lake asphaltum from 1881 to 1896; also the exports 
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of land a pbaltum from 1 6 to 1896, and tbe total exports of all 
a phaltum (stated in ton of crude or equivalent) from 1886 to 1 96. 

The hipments of Trinidad asphaltum to countrie other than the 
United tate and J ~ uro11e have been so comparatively insig-uifi.cant 
tllat they bave been included und er one caption. 

Tcnr . 

y fir . 

J!Jxp01·ts of Pitch Lake aspltaltj1·om T1·inidad, 1881 to 1896, iuclusire. 

tat.cs. To Europ . To other countri s. 

-- Grand total 
Total I 'l'olal I Total of exports 

Crndo. Dried. lent in Crude. nnd lent in Crude. aud lent in eqwvalent. 
quiv>1· f:pure pl.i,-a- • :£pur. , equi,·a, m. rude 

Tons. 
5, 600 

12, 710 

22, 5 

17, 5 

15, 505 

22, 225 

21.915 

24, 321 

45, 410 

39, 907 

52, 510 
iO, 6 

65, 436 

71. GO 

01 ,702 

00, 637 

crude. dned. cruc.le. dr• ed . crud ·. 

------'------ ------1 

1~:: 1~~~;~ 1~:~;~ :~:~:~ - ~~·~:. j .~~~~ :.l. ~~~~~:. ~~;;7 Tons. 

12, 710 24, 712 12, 007 42, 722 0 00 00 0 00 00 00 00 0 .1. 00 0 00.. 55, 432 

22,885 l ,746 ........ ' ........ , ...... .. 41, 631 

70, G 

... .. ... , G1d36 

71, 60 

2, 256 01, 076 

60,637 

5, 771 

8,24 , 20,17 
9, 5 1 23,750 

9, ~51 1 26, 681 
9, 969 24, 937 

I j J :j j~~ 
9, 4" 

6, 650 

9, 413 

668 .. 0000 .. 
001 ...... 00 

a668 
a 001 

~::15 -- ~~~~
6

. :::::: :: ~-~·-~~~- ' 
23,0 6 .... ............ 0 000000 0 

7,365 16,104 ...................... .. 

8,052 20,391 1" ..... .. 1, 300 bi,Ol 

69, 160 

67,256 

7 , 3-1.8 

97, 665 

6, 051 

94 ,946 

81,0 0 

2, 946 

a Australia . b Argentina and Mexico. 

Exports o.f lancl asphalt .from 1'rillidatl 18 6 to 1 96, inclusive. 

To oiled lnt •s. To .Europ . To othe r countries. I 
~-----~-----1-----------~----.Grand toffil 

I I Toto! I 'l'ola l Tot.~! o~ exports 
. . . Jll crude 

Crude. ~pur . ~~~\~~-~ - rude. f:pur6. ~~~~~~- Crude. ~pure. ~~~\:~-~ - eq uh·aleot. 

ormle. I crude. crude. I . 

~~~~ . ~:~·~~~- ~, 7t~;~ 1 .. 
7:~·:~--- . ~:~~:~: .. ~:~~~: 1 . ~~~~~: . 1

• ~:~·-}~: .. ~:~'-'~:. 2·~,~7 
1, 195 2, 100 4,345 220 00000000 220 oOOOOOOO , OOOOOOOOoooOOOOO 4,565 

5, 316 1, 536 7, 620 619 
1 
...... 00 619 00 ..... .1. . 00 ... ... 00 00 00 a, 239 

~~ : :~~ ~:~!~ , ;~::17 :::::::::::::::::::::::: .. 00~~~- r:: :::: : .. ~oo~~- ~~::~~ 
20,507 7 1 20.bl7 139 \ ... 00 ... 1 139 40 I" """"""" b40 20, 696 
17,406 OOOOOOoO 17, 406 699 690 0000000 oo ~ ooO OO oooOOoOO l , 105 

3, 450 3, 450 2, 432 I, 62 5, 225 ° 110 17 I b 377 9, 052 

3, 365 325 3, 53 2, 2tl0 4, 699 9, 249 13 941 b 154 13, 256 

4,445 199 4,7-14 1,770 I 2,36 6,322 169 b254 10,320 

11,9431 71 12,049 ~ 1,9 3,824 ooOO o OOO ........ , ....... . 15, 873 

a A.ustralia. b Canada, Venezuela, and ' Veat l ud ies. 
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Year. 

MINERAL RESOURCES. 

Total exports of all asphalt jro111 Trittidad, 18 6 to 1896, inolttBive. 

To To Europe. To other ouotries. 

I.nl; e. La.nd . Torn!. L oi< . I.anrl. TotA.l. Lnl . Ln1Hl. Tolnl. 

Ton•. T~'"' · . -:;:::::- Tons. I Tons. 1 '0111. 

22, 225 2, 297 21, 522 13. 221 ..... ... 

1

. 13, 221 

21,915 4, 345 26,260 18, 61 220 19, 081 

1'onl. Ton1. Tons. 

24, 321 7, 620 20, 17 61 9 21, 436 

45, 41 0 13, 568 2a, 750 ·23, 750 833 833 

39, 907 17, 41 7 26, 6 1 26, 681 6 668 

Grnnd 
total. 

Ton1. 
37,743 

45, 341 

53, 877 
3, 561 

84, 673 

52, 510 20, 517 21, 937 139 25, 076 901 40 941 99, 044 

65, 436 3, 450 20, 615 5, 225 25, 40 . . . . . . . . 377 377 95, 103 
70, 06 17, 406 25, 7 3 699 26, 4 2 1 1, 076 1' 076 1 115, 770 

1 94 ..... .. . 71,860 3,85~ 75, 713 23,086 1 9, 249 32, 33; . .. . . . .. 154 . 154 108, 202 

1 95 . . . . . 64 , 976 4, 744 69, no 16, 104 1 5, a22 21 , 426 . . . . . . . . 2f>4 254 91, 4UO 

. .. . . 60, ua1 12, 049 12. 686 20, ao1 a, t4 1 24, 215 1, 91 .. .. .. .. 1, 91 I 9 • 10 

otnt.
1
540, 003 107 , 266 ,647,269 234,246 J 25, 297 i259, 543 14,563 ].658 O,m -9-1-3,-0-33-l 



S T 0 N E . 

By WILLIA.)I c. DAY. 

A K owr_,EDGUE~T'J..' 

In the preparation of thi report acknow ledgment are due fir t of 
all to tb thou ands of producer of tone wl.Jo have, almo t without 
exc ption, responded promptly and courteou ly to inquirie addre ed 
to them and have shown a mo t gratifying di position to cooperate 
in making the report as correct and comprellen ive as pos ible. The 
following trade journal. have been freely con ulted, aud whether 
matter publi h d in them l.Ja been u ed or not they h<LVe all been 
of direct aid through pecial correspondence with per on operating 
in e tion of pa rticular intere t among the tone-producing regions of 
tb e country: Ston , of bicago; The Monumental ew , of Chicago; 
The Granite utter Journal, of Baltim re; The toue Trade ew of 
'on cord N. . ; Th ii nin"' Indu try and Revi w, of Denver, olo.; 

Tile m rican lat Trad Journal of Ban"'or, Pa.; Tile Real Estate 
H · rd and uide, of w Tork · and Th Journal of the Franklin 
In titut , f Pbilad lphia. In addition to the e there are many otller 
t chni al pap r wltich ha e b u of o a ional a i tance. Special 
arknowl drrm nt £ r u e of publication in the above and other 
j mad in tb proper place in tbi report. 

1 9 5 .AJ.""n) 1 9 6. 

Tb following tabl how tb valu of tb different kind of tone 
pro<lu d in tb nit d ... ta,te duriug tbe y ar 1895 and 1896: 

Valu e of differtml kinds of alone produced i r1 /he United tatea during the years 1895 and 
1896. 

_, __ ,_'g 
Granite . . . . . . . . .. . . . . . . . .. . . .. . . . . . . . $7, 9-!4, 99~ 

Kim!. 

larble . .... . . . . . . . . . . . . . . . . . . . . . . . . . . 2 859, 136 

late................................. 2, 7-16,205 

nndstoue............................ 4, 023 lfl9 
Lime ton . . . . . . . . . . . . . . . . . . . . . . . . . .. . 13,022 637 

lllu atone............................ ' -

16 

l_
31

a' :::,: I 
Total . . ..... . .... . •... . .... .. . . 34, 

a Estimnted. 
949 
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Thi tabl ho'' that marble a nd lat ar th on ly kind of tone 
'Ih valu s for tb other 

on the part of marbl 
side building. 

YAL TE OF TOX PROD TIN 1 DG, J3 r 'T \ TE ' . 

The following table bow th value of t h varion kind of . tone 
prouucedinl 96, by tnt::> : 

lalue of lite rarious kinds of stone produced in 1 96 by tales. 

~ ...... - "'"'""· I .•• , ....... , ..... ,. •.. ,.... :':'::""""'·, 
Ahtl.>ama ........ .. ..... .. . $4- 1000 ... ............... .. 

Ari zona ........ . ...... .. .. , 101000 . ..... .... ...... ... . 1 1-170 

Arkau~as.................. 1.~ 00 . ..... ... ........... 30170 

Cal ifornia ....... $2151 3 71267 .......... $41000 143, 65 

Color:ulo.. .. .... 36,517 5 19 9 ....... ....... ...... 1 6.>, 063 
1 

onnecticut ..... 79~1 3=~ I 4-6, 029 ... .. . .... ' ........ .. 13 ,9-i:' 
Dclan·a rc ....... 671 1m .. ..... .............. . ................. . 

1 Florida . .... .... .. _. _ ...... . _. _ .. .. . .. _. _ . . _ .. . _. _.. . . . . lfi 9 ~ 

'Of'i :L ....... . 27.J.173-i 112-0 $201 6171 0 29 0 1 

Ill abo .. - ---. .. .. 31 037 16, 060 .. _. _. __ .. 51 500 5 662 

Illiuoi .. .... .... .... ...... r 061 ·----· ·- ........ .... 1,2611359 
Indiana ...... ......... .. .. 321 7 ....... ... ....... .. 11 6- ,499 

Iowa..... .... ... .... ... ... 12,3-l ........ .. 39, 7-iO 410,037 

Kan··a ........ . . ...... . .. . 1 1 0-i .. ........ -- -- -· .... 15, 112 
I 

l entucky ...... l ... ...... ...... .... ... ... .......... .. .. , 135,967 

~~ :~;~~~~:~:::: :(·~~~~ ~~] ... ~~:;~~- 1~:~,1~ , - -~~~:~~ - ~ 
Mas ·acllu ·etts ... 1, 656, 973 3041 361 1, 200 3, 90-i 

Mi clligan ...... . 
1 

. ....... .. lll1321 .. ........ .......... J 

Minue ota. .... ... 155,297
1 

2021900 ...... . .. .... ... .... 1 

1\l issonri .... .... 1071710 I 511144 1. _____ . . ..... ... ---· 
:Montana.. .. .... .. .. .. .... 3, 250 1 

.. ..... ...... _ .... .. 

~ebrask:t .. .. . -·- .. _ --· ........ .... . l ..... _ --· ·-- _.. .. . . . 101655 
J'\ 6 \':ltltL. .... .... 1, 250 ................ ...... ... ..... ........ .. 

497,96G ......... . . . . ..... ...... · ---- · . . ....... . 

204, 323 1 1261 534 700 .. --.. .. .. 1341 213 
161, 167 2231175 21492 4 41160 1115911966 

North Carolin a... 4.0,017 13, 250 ...... .. .......... .. ......... . 

New Hamp biro ·1 
ew J er ey . ___ . . 

Ne w York ...... . 

I 

$::

131

921 

1

1 

2 ' -170 
3211 

371, 015 

1601569 

1135912 9 

9.t2 

1351967 

1,927,654 

70 ,241 
21 16-,060 

2201 74 

5 71 1 9 
961, 22 

7, 177 

10 655 

1,250 

497,966 

465,770 

2,5-12, 960 

53,267 
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lal11o of the ra1·iou s kinds of Rtone Jn·odu oecl in 1 .96, by tale~-Cootiou d. 

!stale. Orauit . . andsto:: --1-nt . ~lnrlllc. Lilnestone. Total. 

~~~- .. ~ . . ...... . . $1,679, 265 , ..... ... ... . ........ $1,399,412 $3, 07 '677 

Ore"'on.......... . ·2, 4~9 ...... ... . ...... .... ..... ..... 1,600 4, 049 

P nosylvani a ... 159,3 17 $ 1 ~6,(L6 $1,726,31 $31, 522 2, 104, 77! 4,+6, '57 

Rliorl I sland . ... 1 7~6 . -77 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 ,5 9 T7. ~ 66 

I. -- 3?0 ?6 000 1 3?0 
ontb D:~;o~:~:: 19~:9;7 ~ ---~;.-~;;· :::::::::: :::::::::: -3, 126 uo: 1-0 

Teu ne s c . . ..... . . . . . . . . . . -1, 100 1, 4-20 3 1, 373 157, 176 5~-1, 069 

T exns ........ ... l______ ___ _ 36 000 .. ........ !----·· ····1 77, 252 1 113,252 

tab .... .. . . .. . . 6 7, 60 . . . . . . . . . . .. . . . . . . . . 9, 35 1 , 104 

Yerroont .... .. .. J 95,5 16 . . . . . . .. . . 609, 596 1, 101,557 1+7, 13 2 753, 07 

Virg in in, ........ , 95, 0-iO .......... , 107, 63 . . .. .. .... 1 2. 64.0 3 ~. 5-J,S 

Wa hington . .... .......... 11, 090 .......... . ...... .. . 3, 7+2 9+, 32 

\\'r tYirgin ia. ... 1...... . . . . 24, 693 ..... ..... .......... -9, 11 3 1 3, 06 

Wyom ing ....... , ... ~ 16,465 .... ... ... .. v 

Wi ·coo in . ...... l 126,639 65,017 ...... ..... ·.· .· .·.·_· .· .· _·_· ··5·5· 2· 1· 9·2·1·· 

30
,;)74-4-1 6,~67: I 

Total . .... 
1
7, 94 ·1, 994 4, 023, 199 2, 7·t6, 205 ~~')9~ 13,022,6::l7 

The foil win tabl 
by ate : 

b w th valn f h o-ranit output in 1 96 

laltt of granil produ ct in 1 96, by tales. 

r aliforoia .. .... . .... . 

olorallo .......... .. . 

C'onn cti ·n t ......... . 

D el:lwnr .. .. .. ..... . 

Gcorrria .. _ ... _ ... .. . _ 

Jdallo ..... ... ....... . 

~ ~ ~Lin . .. .. . ......... . 

MarylatHl ... . ...... .. 

].Jn a bns('tt .. . .... . 

~ I inn e ota .......... .. 

New .Jerse · ... ...... . . 

794 , 32-

67.775 

-74, 734 

3.037 
1, 195. 491 I 

251 1 , 1 

1, 656, 973 

155, 297 

107, 710 

1,250 

497, 966 

20-J. 323 

N '"York .... . .... .. . 

Korth arolina ...... . 

reg o ...... ---.- - - -. 
P nu ~- h·a uia ... .... . 

Rbode 1 land ...... .. . 

ontb a rolina . .... . . 

onth Dako t ~L ....... . 

ta b . ............... . 

Vermont . ... .... .... . 

Virgin ia ..... . . .. ..... . 

Wi con ·in ... ..... .. .. 

Total . ....... .. 

Vnlu~ 

$161 167 

40 017 

2, 449 

159 317 

746.277 

55,320 

199,977 

6 

95,516 

95,040 

126, 639 

7 944,994 
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Valu of g1·an ite 11aving blooks 1nade in 1895 and 1896, by tates. 

~ . w~ - --

ah fo rOi a .. . ... . .. . .. ... . .... .. ......... ... · · 

Con n ct icu t ... . ..... . . ... ................ · · · · 

D ]a wa re ...... . ...... .... . ... . ........... .. . 

Geor n- ia .... . ..... .. . ... .... . ........... ..... . 

i\1a in 
Mar yland .. ..... .... . . . . ........... . . .. .... . . 

Ma acbnset t . ... ....... ..... .. ...... . .. . .. . . 

i\linne ota . ....... . ...... ....... . ... · · ·· . .... . 

Mi onri .. . .. . ........ .. .. . .. .. . ...... .... ... . 

New H a mpsbir .. .. ..... .. ... ..... . ......... . 

New .Jer ey . ..... .... . .. .... .. . .... . ....... . . . 

rew York ... ..... . . . . ... ............. . . . ... . . 

1 05. 

$34,079 

46 30 

16,5-6 
232 O-Il 

636 063 
:..,633 

4 6 544 
ti, 00 

22, 014 

1 I 823 

39, 9 
16 443 

or th a rol ina. .. . . . . . . . . . . .. . . . . . . . . . . . . .. . . 1, 320 

Oregon .. .... . . .................. .. . ....... ... ... .. .. . . .. .. . 

Pennsyl vani a . . ... . . .. . .. .. . . .. . . . . . . . . . . . . . . 69, 5 3 

R hode Isl and.... . .. . . . ....... ..... . . . . . . . . . . 49, 255 

onth arol ina. .. .. . ..... ..... ..... .. . ..... . . 12 505 

ou t,b Dak ota................ . . .... . . . . . . . . . . 20, 00 

Vermont .. ...... .. . . ...... . ....... . ......... . 30, 702 
Virgin ia ... . ...... . ... . ...................... 1 

Total . . . .... .. . . ... . .. ..... . . . . ..... ... . 

I 0. 

$73 3n 

32,592 

17,074 

9-1,3 0 

l 
I 

344, 101 

33 933 
3:..4, 7 

27,911 

1,55-l 

210 

5 5 0 

50, 1 

4 64-1 

2 ,326 
30,990 

L
Wisconsin .......................... . . . ... .... '

1

_ 

-- - --~-------------

Th value of t he total granite output in the nit d 9G 
fall s below that of 1 95 by 949,334. rrhi i uot o o-reat a di~ r nee 
a that bet we n the fi gures of 1 95 and 1 94, but it i n v rth 1 a 
serious falling off, due, as her tofore only to t he general depr 
It would be a very seriou mi take to a cribe the declin iu granit out­
put to anything el e than hard times, for never before wa it put to a 
larger number of u e than at pre ent, and i ts popularity for mon u­
mental and cemetery work i teadily incr a iug. I t i being u ed 
more and more in the form of poli bed pill ar and lab · in our public 
building , while eveu houses built iu block for rentin g in om of our 
large cit ies notably P hiladelphia, are to be een with poU llecl grani te 
pillar uppor tingthe roof covering front porti o . The endurin g qual­
Wes of granite. are sure to appeal to good j udgment in buildi ng a ud 
where expen e is not too seriou a con . ideratiou grani te will ha v pref­
erence over a number of oti?er kind of building and orn <~men tal tone. 
The expense at tached to the use of granite is largely a con equence of 
the difficultie in cuttin g, polishing, and orJ? amentin g it. The price of 
crude granite tor monumental use run from •70 cent to $1.50 per cubic 
foot, while the price of crude marble for the same kind of u e runs 
from $2.25 to $12 per foot. 
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While marble costs more to quarry, Aince it has to be cut out by 
channeling machines and drills, it is more ea ily cut, polished, and orna­
mented, owing to it greater softness, and hence such work costs less 
than the ame applied to the comparatively very bard granite. 

Improvements in machinery for handling granite and also for cut­
ting-, polishing, and ornamenting tend to reduce the co t of ma.nnfac­
ture to ome extent, although price for fini bed granite monumental 
stock are quite firmly maintained in piteof reduced co t of working it. 

The table on the next pag show the condition of the granite indu -
try in the various producing States for all years since 1889. 



VALUE OF THE GRANITE PRODUCT, BY ST ATES , FROM t8go T O r8g6. 

The following table g ives the value of the granite output, by States, for t l1e years 1S90 to 189G: 

~ 
Stn-to . 

----- _, 
ansas .......... ... ........... . . . . 

Cal fornia ..... .......... . ......... . . 
Colorado .. .. ..... .......... ........ . 
Connecticut. .... . . ...... .. .... . . ... . 
Delaware .......................... . 
Georgi:t . .. ... .. .......... .. ........ . 
Idaho ..... ... .. . .. .. .............. . 
1\Iaine . ...... .... ............ ....... . 
.Maryhtnd .. ................. .. .. ... . 
Massa.chnsetts .......... ... .... ..... . 
ll1iuuesota .. ... ............. . ..... .. . 
Missouri .............. . ........... . . 
Montana .. ... ... ...... ....... .... .. . 
Nevada ... . .... ............... . ..... . 
New Hampshire ... . .. . .. .... ..... . . . 
New .J ert~ey . . . .. . . ...... . ..... ...... . 
New York .. .. .. .... .. .............. . 
Nortb Ca.rolina ..................... . 
Oregon ... .. .... .. . . ... .. ........... . 
Penn:~ylva- ni a ........ .. .... .. ...... . 
Rhode Isl and .... ... .. ..... ......... . 
So nth Car ol in a . . ........ . . ..... .... . 
So oth Dakota ... .. ................. , 

J ~~i~rL/ I 
IBCO USiD .... . .. ..••••.•....•• .••• • . 

Total .... . ...... ... ....... . . . . 

1890. '--~8~t. 1892. I· 18~3- _ , __ 1894.. 1895. _ 1896. I 
(11-) $6o, 000 $40, 000 .. _ .... . ..... _ $28, 100 ... ... . . ................... . 

$1, 329, 018 l , 300, 000 1, 000, 000 $531, 322 307, 000 $348, 806 $215, 883 
3H, 673 300, 000 100, 000 77, 182 49, 302 35, 000 36, 517 

1, 061, 202 1, 167, 000 700, 000 652,459 5()c1, 390 779, 361 794, 325 
211 , 194 210, 000 250, 000 215,964 173.805 73, 138 67,775 
752, 481 790, 000 700, 000 476, 387 511., 80-l. 508, 481 274, 734 

. .. ........................ . -... . ......... . .... ... ...... ... . - . . . - . . . . . 14, 560 3, 037 
2, 225, 839 2, 200, 000 2, 300, 000 1, 274 , 954 1, 55 1,036 1, 400, 000 1, 19f>, 491 

4<l7. 489 •150. 000 ·150, 000 260, 855 308, 966 276, 020 251 ' 108 
2, 503, 503 2, 600, 000 2, 200, 000 1, 631, 20-~ 1, 994, 830 1, 918, 894 ' 1, 656, H73 

356, 782 . . . . . . . . . . . . . . 360, 000 270. 296 153, 936 148, 596 155. 297 
500, 6-12 400, 000 325, 1100 388, 803 98, 757 . 128,987 1 107, 710 
(a) 51,000 36, 000 1, 000 5,800 ............ .. / ............. . 
(a) .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3, 000 1, 600 3, 200 1, 250 

727,531 7!10, 000 72:), 000 <H2, 424 724 ,702 480, 000 407. !J(j6 
425, sn 400, ooo 400, ooo 373, 147 31o. 965 I 51, 343 2~, 323 
222, 773 225, 000 200,000 18 1,4 19 H-0, 618 68,474 161, 167 
146, 627 1--.. .. .. .. .. .. 150, 000 122, 707 108, 9!J3 75, 000 40, 017 
44, HiO 3, 000 I 6, 000 11 ' 255 4, 993 1, 728 2, 4·19 
6~3,252 575,000 5n0,000 206,4!!3 GOO, 000 300, 000 159,317 
931,216 7:>0, 000 600,000 50!-1, 79!J 1. 211 , -139 96X, 473 746,277 
47, 6 L4 50. 000 60, 000 95, 443 45, 89() 22, 0!:13 55, 320 I 

3g~: ~~ , __ ... ~~:- ~~-- ' ~~: r~ ~~~: ~~ I ::::::~~~: ~~~:: :::: ::~:~:~~~: : -----~~~·-::: --
581, 810 700, 000 I 61o, 000 178, 4:>9 893, 9o6 1, 001. 118 89o, 516 

!i!:: =:;:~ , ::: ::;:: r ::::: :;~:: 1 i::::: 
U , 4 r~1 , 09il 1::!, 867, 000 12, &12, 000 ~. 80S, 934 10. 0:29. 1 f>6 R, 89,1. 328 - 7. 9ll, 9!14 

a Gra ni te valued at$7G,OOV W>\S produced in A.rktlll•as, Mout:u11• , :1\ovada, aud Was hington togotbor, and this amount is included in the total. 
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Tb table on the next page bow the purpose for which t he gra.nite 
wa sold by the quarrymen. Tbe column bead d "Sold in rongh tate" 
bows bow much stone was old in rou olt condi t ion without any special 

squarin g up or clres io g. The purposes which such stone ultimately 
erved i a matter of qu stion, a: it wa clispo eel of by th e quarrymen 

to builders, monument a nd tombstone cutters, and to others for uses 
which coul d not be a certa inecl from t he quarrymen. In spite of tiJe 
difficulty thu indicated , however, t lJe table will probably be found of 
in terest in showin g, for example, just how far the quarrymen go in 
preparin g their prolluct for immediate consumption wit lwut the iuter­
vention of others. 

I 



G!·anile1n·orluotion in the Unitecl States in 1896, by Sta les and uses. 

Stato. Sold iu rou g h 
s tnto. 

California .............. ... .......... , $27,200 
Colorado ... .. . ...... ~ .. .. .. .. .. .. .. 3, 743 
Connecticut... ...... .... .. .. .. .. .. .. 512,352 
Delaware . . . . . . .. .. . . . . .. . .. . . . . .. . . 38, 190 
Georgia . _.... . . . . . . . . . . . . . . . . . . . . . . . 29, 127 
Idaho .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. 3, 037 

.Buil<lin A' pur·· 
poses. 

$79, 225 
30,802 

120,080 
10,461 
6-1,093 

l\fonumeotal 
nnd remet.ery 

purposes . 

$16, 003 
1, 972 

91 , 121 
500 

11,900 

Maiue........ ............. ... ....... 187; 855 470,838 80, 56-J 
Maryland .... . .. .. .. .. .. .. .. .. .. .. .. 6X, G71 129,927 5, 073 
Massachusetts ...... ...... ..... ...... 538, 907 569,829 18.5, 987 
Minnesota .. ................. " ...... 10,431 ll3, 11 3 20, 153 
Missouri .... .. .. .. .. .. . .. .. . .. .. . .. . 7, 120 32, 190 12, 9:!8 
Nevada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 750 

--------
I'a, ·iug block s . 

$73,390 

:32,592 
17,074 
9~ , 390 

hloc:u.lamizing 
purposes. 

$9,814 

35,580 

11,634 

Sl1,101 7, 300 
33, 933 .. -- -- -- -- - -.. 

321, 784 I . ..... ---- .. --

27,011 25,356 

Other. 

$10, 251 

. 2, 600 
1, 550 

a63, 590 

b 104,833 
c 13, 504 
d37, 466 
a 2, 600 
a2,:t05 

NewHampsbire. ........ . .. ..... .... 151,!175 19-1, 026 ll9,4 60 2(),3551 ...... ...... .. 

1 

e5, 250 
New J ersey....... . .............. .... 11 ,016 27,255 

1
.... .... .. .. .. 1'1, 84 7 151,205 .. .. .... ..... .. 

New York.. .. ...... ....... .... ...... 20,539 71,672 141 613 24.389 28,298 a 1, 656 
NorthCarolina .. .................... 2,583 6,281 72 1,554 ..... .. . .. .. .. ct 29,527 
Oregon . ... ___ ____ . _ . . . . . . . . . . . . . . . . . 78 . . . . . . . . . . . . . . 5 1 210 1, 876 234 
Pennsy 1 vania .. .. .. .. .. .. .. .. .. .. .. . 66, 4 27 12, 683 565 j 65, f>80 12, 487 a 1, 575 
Rhode I sland.................... .... 00,219 199,487 1 366,840 50,il5 1 30,000 a8,880 
SouthCarolina.... .. .............. .. 692 .............. 12, 375 4,6-14 .. ... ......... f 37,609 
South Dakot-a .. . .. . .. .. .. .. . . .. .. .. . 4, 951 9, 000 7, 700 28, 326 150, 000 ............ .. 
Utah ...... .... .... .. ............. ... . 516 296 U , .... .. ...... .......... .................. .. 
Vermont ........ _... .. .. .. .. .. .. .. .. 431, 928 28, 200 404, 398 30, 990 ___ . ____ .. ____ 

1 

____ ........ .. 

Virgiuia ------------ ------ ------ ---- 15,706 46,686 17,887 10, 120 -------------- a4,6H 
Wisconsin.................... ....... 9, •119 14,533 57,079 I 25,G88 13,500 a6,420 

I 
Total. 

--
$215,883 

36,517 
794,325 

67,775 
274, 734 

3, 037 
1,195,491 

251, 108 
1,656,973 

155,297 
107, 710 

1, 250 
497,966 
204, 323 
161,167 
40,017 

2,449 
159,317 
74.6, 277 
55,320 

199,977 
886 

95,516 
9!1,040 

126,639 
-----

TotaL .. _ ........ ______ . .... -- 2, :.!32, &l2 __ 2, ~32, 077 _ 1, 437, 065 1, 23 1, 729 ~ 050 L 334, 391 7, 944,994 

a All curbing ; b $i0,433 for cu rbiug, $3-1 ,400 for brid::o work; c$3,680 for IJritlgo work, $3,9U for curiJ iog, $5,000 for riprap ; d$23, 745 for curbing, $9,000 for building; 
t$4,700 for curbing, /$37,500 for ballast. 
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ELECTRICITY IN STONE QUARRIES AND YARDS . 

The following i an ab tract of an ar ticle in Sto11e for July, 1896: 
'rll trau mi ion of power through the agency of el ctrieity ha been 

tried at a number of European stone quarrie , and not<1bly by the Hai­
uaut quarries, at Soignie , Belgium. By t iJe pre ·ent proce · of trans­
mitting pow L' by team there i much los. by condeu atiou of team in 
pa · ing throngh lon g pip particulady iu cold weather. By the use 
of el ctr-i city thi is of cour e avoided and the number of employee 
n ded is reduced. 'Ihe quantity of fuel nece ary is much maller, 
whi le the ea e with wbiclt p ed i controlled in electri ·al apparatus 
doe away with objection · macl e to team apparatul:l b ca u e of it ud­
deu, j rky action, and naturally reduces the expen e for repair . At 
t he plant above-mention ed a in gle Sulzer compound engin e of 300 
bor power moves aws a ud runs two geuerator for mixed ervice, such 
a lig htin g nmniuo· p ump capstan , and crane etc. Immen e blocks 
of stone ar hand-led by a traVf•ling crane of 60 tons capa ·ity run by an 
electric motor. 

The uccess which ha att uded the innovation of the H aiuaut com­
pany i attested by the fact tltat in 189-! ub tantial additions to the 
ori rrin al plant were made. 

PNEUMATIC TOOLS AND -COMPRESSED AIR. 

nmatic tool 1 a fir t crude and ompli cat d, have been o 
impr v d that th y n w d liv r 10 000 blow p r miuut at a pre ure 
of 0 pound p L' sq uar in b . 'rh paiuful recoil ba b n done away 
with b tb u of an ait· u, bion. machine i u ·ed for urfaciug 

gran i t 
for oth 

and a Jaro-e r tool i ri:tploy d mounted on a radial aL·m up-
tb ar capable of urfacing 60 squar f et of 

d air a a mean of tran mi tting power 
t b rapidly repla ing tea m, whi h owing 

de id dly le economical than com· 
pr s d air. 

THE GRANITE INDUSTRY IN INDIVIDUAL STATES. 

of 3 , 06 in 
tate i at a 

i the producer 
and r up ration i not xp t d for ,- ral ear . : 

oZomdo.-Production incr a d very slightly, but there bas been 
no radi al impr vement a11 d quarrymen ay tb y ca n not see how 
the indu try could bo iu a ny wor e condition than rtt pre ent. 

Oonnecticut.-Tb utput of gra ui te in 1 96 wa valued at 794,0~5; 
btl in howecl con idcra.bl improvement, and tbe value of tiJe out­
put incr a d from S779,3G1 in 1 95 to t he .figure named above fox 1896. 



95 MI 'ERAL RE URCE . 

The following o·ive tb re ult of inv t igatio n of a trap rock a 
den. Tile tone i n ed cltiefly for road Olttkiu g· aml wa quarri d by 
the Byxbce-De l yster Trap lw k 'om pan f M rid n. 'I It m llan­
ical te t wa made witlt te ting mach in at V at rtowt_t l a ·a­
ohu ett , by l\Iaj. J. W. I~ illy. 

?'It llingiMt of trap1·ock f1'0in Jferidtm, Ollnecticut. 

f "'"'" --' 

p "''" ~.l cctional nr a. Firsl rack. llimnl 
slrength. 

-----
q. i n. 

I 
Pottnds. P ot111t11. Prmndi. 

L 
li5 I 9.61 1 3, 000 335, 600 3 1, u:w 

The f Bowing analy i wa mad at the mineralogical laboratory of 
Yale Univer ity at N w Hav n, onne ticut by 1r. J. II. Pratt 
chemi t. 

Analysis of sample of Imp 1·ock from ~m·id 11 ronn ctiC11I. 

I . i[;~. ·; . ........................................... .. 

Alnolioum oxide, Al, 3 • . •••• • •••• •••••.• ••• • .••••••• • .. 

FE1rri c oxide, F ,03 ....... ............ . .. .......... . ... . 

Fenous oxid , FeU ............... . ... .. ... ..... .. . . . .. . 

Titanium oxiu , Ti ,0 ................ .. .... .... ...... .. 
)fano-anou oxid , :unO .. 0. 0 .... 0 •• 0 .. 0 ..... 0 ••• 0 .. 0 .. .. 

l\Iague ium oxide, l\IgO ........ .. .................... .. 

alcium oxide, aO 0 ... 0 .... . 0 ... : 0 . 0 ......... 0 .. .. ... 0 

Pota inm oxide, K~O ...... 0 ..... ..... 0 ..... 0 • •••• 0 .. 0 0 

odium oxide, Na20 .. ...... ...... .. 0 . 0 .. 0 .. .. ........ .. 

Per Ct'nt. 

~2.37 

13.06 

2031 

9. :l 

0 21 

0 32 

\Vater, H 20 0 .... ......... ................... .. ........ _I 

5. 

7. 33 
0 !-12 

40 04 
20 24 

1---

Total 0 ••• •• •••• 0 •••••• o o •••••• : ••• 0 0 •••••••• ••• 0 . 100.03 

----' 

pecific gravity = 2.965. 

Granite from a quarry at Greenwich how d a cru hing trength of 
18,330 pound and 25,030 pound to the square inch an d a modulu of 
rupture of 3,645 and 3,757. The latter test was made by placing a lab 
18 incpes long, 1 inch wide, and 1 iuch thick on tbe two supports 15 
inches apart and adding to a load in tbe midll le unti l the lab yielded . 
Tbe load applied in one ca e wa 162 pouuds, in another 167 thu giviu g­
the moduli of rupture mentioned above. 

In regard to tbe granite quarried by the Columbia Granite ompany 
from a quarry recently develop d near tlte nanows of the Connecticut 
River, 4 mil.-s southea 't of Middletown, the followin g data have been 
obtained: The granite is of two varietie , a.bout equal in amount. One 
is a coarse-grained stone of reddi h cast from the fl.e b-colored feld­
spar; it contains a finely divided black mica iu moderate quantity; it 
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takes a good poli b . The other i 
compact and uniform structure; it 
adapted to monumental 1mrpose . 
Wool on, M. E . 

a fine--grain ed light-gray tone of 
takes a good poli ' h and i · well 
Test were made by l\fr. Ira H. 

Cntslting tests of yra11ilefrom Middletown Connecticut ; com·se-grained t·a?·iety. 

[Pounds per squnre inch.) 

NINE , AMPLES ],'RO~I NORTI:IWE T RND 0 1< Lk: DGE. 

Betl . . . . . . . . . . . . . . . 23, 000 
Etlge . . . . . . . . . . . . . . 21 , 450 
Edge . ..... ... .. .. . 21, 019 
Edge .. .. . . . .. . . ... 24,27 

Bed . . . . . . . . . . . . . . 22, 5- 5 Bed 
Bed .... : . ...... . . 22 475 
B cl _ . . . . . . . . . . . . . 23 525 
Eclg . _ . . _ . . . . . . . . 25 450 

EVE:\ SA~I PLE FRO~! ~llDDLE O F LED E . 

23,542 

Average .. _. . 23, 029 

Bed . _. _ . .. . .. . .. .. 21, 460 Bed _. __ . . ... .... _ 21, 921 Ecln-e . ... .. ... . . . . . 20 470 
Bell . ..... .. . _ . . . . . 22, 05 Edge . . . . . . _ .. . _ . _ 22, 797 
Bed . _ ...... ..... .. 2-l , 753 Edn-e . _ . ... _ . ..... 21, 31 Average . . ... 22, 184 

Final :w rag , 22 600 pountl per quar in h. 

Crushing I sis of g1·anile _r,·ont Middletown, om1ecticut; jine-grai11ed g1·ay va1·iety . 

• 
[Pounds per squar inch.) 

Bed _ . . . . . . . . . . . . . . 32, 525 B cl . . . .. _ . . . . . . . . 32, 500 Bed . . . . . . . . . . . . . . . . 3-t 075 
Bed _ .. .. . .. . . .. _ . _ 31, 019 Bed _ . . . . . . . . . . . . . 32, 562 Edge . . . . . . . . . . . . . . 32, 050 
H d . . . . . . . . . . . . . . . 32, 700 Bed . . . . . . . . . . . . . . 30 000 Edg . . . . . . . . . . . . . . 30 
Edg . . .. . . .. - - · ·· - 30 50 B d . . . ... .. . .. . .. 29, 400 B d ........ . . . ..... 32, 150 

'rh :C l1 win tabu lar .. tat m n how th detail involved in 
makin th t t 'Ih pie u d w re all cub 

Tests of granit fro nt illiddletown, QII?I CCticu t. 

b in pounds rom-

Lcugtlt Diame-
ion ; rn :uiruum . 

Tiow 
tested. I 

or tor or nu tn b r. height. breadth . , Per 
square inch. 

l nchu . 11lciiCR. I11 cht s . q.i1l . P o1Lncl1 . Potm ds. Pounds. 

10-15 2. 0-1 2.00 2.00 4.00 91, 600 I 92, ooo I 23,000 

1046 2.002 2. 00 2.00 4.00 <t,OOO '" 800 21, 450 

] 0-l7 1. !l94 2.01 2. 0 4. 02 3, 00 -1,500 I 21,019 

10-1 Edgo .. 2.005 2.01 2. 0 4 .. 02 97 500 97,600 I 24,278 

J0-19 13 c1 •• . 2.002 2.00 2.00 4-.0u ... ... .. .. 90100 22,525 
lQ.jO Bed . . . 2. 001 I 2. 00 2. 0. 4. 00 ····-· -- ·· 9J 100 1 23, 525 

l Oi'il B d . .. 2.001 2. 00 2.00 11.00 89,000 9, 900 22,475 

~, Ed• .. 2. 001 2. 00 2.00 4.00 101,000 101, 800- ' 25 450 

L Bed ... 2.010 1. 99 2. 00 3.9 5,000 93, 700 I 23,542 

- ----

/ 



COAR E-GRAINED GRANITE. 

1066 Bed ... 2. 026 2.01 2.01 21,460 
1067 Bed ... 2.025 2.02 2. 02 4. 0 22 05 
1068 Bed ... 2.007 2. 01 2.02 4. 06 100,500 21, 753 
1069 Bed ... 2. 011 2. 01 2.02 4. 06 .. ······-· 9000 !Jl, 921 
10i0 E dge .. l 2. 013 2. 00 2.02 4. 04 91,000 I 92, 100 22, 797 

~ Edge .. l 2.027 2. 01 2. 01 4. 04 76,000 ' 200 21, 31 
Edge .. 2. 016 2. 01 2.01 4.0-l t, 000 2. 700 20,470 2 

DelawaTe.-The industry in thi State fell off slightly. lthough 
operations for the entire tate are not large, quarrying method are 
advanced and well conducted. Improvement in the magnitud of busi­
ne swill follow the advent of the expected pro perity. 

Georgia.-Production in 1896 fell off very markedly, namely, from a 
valuation of 508.481 in 1 95 t o 274,734 in 1 96. ~o improvement i 
expected until the general conditions of trade become bett r. Maj. 
J . W. Reilly, of the Watertown Ar eual, found for the Stone fountain 
granite a crushing trength of 25,630 and ~ ,130 pounds per square 
inch, both on bed; for Lithonia stone, 30,320, 2 ,290, aud 28,250, all on 
bed. Re ults of another serie of te ts of Lithonia granite are as fol­
lows. Tests made by Mr. John Bradley. 
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Crnshi.ng te ts of gmnit from. Lithonia, Gem·gia. 

[P ounds Jl r aqnnro inch .) 

~T'o. 

961 

L ...................... .. ..... .. 31, 2GO 5 -- - - - - - - - - - - . - - - - - - . -- - - - - - - - - - - 30, 690 
2 . . .. ... -.. . . . . . . . . . . . . . . . . . . . . . . 31, G90 6. - - - - - - - . - - - - - - - -- - - - - - - - - -- - - - - 33, 750 
3.-- ----- ---- ----- ---- ----------- 2 '9 0 
-1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3-1"' 530 

Average ... . . .......... .... 31, 16 

.Jfaine.-Tbe value f tho product in 1 '95 wa l, ,_wo 000; in 1 96 the 
corre ponding figur was 1,195,491. The producer· bav made many 
co~pl aint of trade depre ion, but mo t of them a-re hopeful of better 
thing in 1 07 . 

The Jat Prof. J . S. ewberry, of the School of 1iues, olumbia 
olleo·e, New York, made tbe following- report concerning granite- from 

Plea ant River, 1\laiue: 
Properly peakiu o- the 

hornbl nde and a lbi te or 
of quartz, aud th u nal 

antl x ell nt 
d <·orn ti\· d igttS. 

7'esls of !i>·cm ilo qum·ricrl a/ Sorlh Jay , Fraukli11 Otllll!f , .llaine. 

tionul arl'a .. ___ . ... _ .. ... . ...... .. . _ .................. __ . quare inch-- 36. 3G 
\Y eigl! t . _ ..... _ .. ............ .. .. . ... _ .... .. . . . ................ .. puuod . . 20t 

T st <lllctwe n Jl:lt At • l place . 
ltiruatestrength ........................ .... ...... ...... .. . .... . pounds .. 4-9,000 

' l tinmt t r ngtb .......... . .. ... .... . ......... .. pound persquurein h .. 12,624 
n:lppingsonndbeardat ...... . ..... ...... . ..... ................. ponud .. 190,000 
No moks in sight. 

Coru r: a long one edge split off .................. .......... .... _ .. pounds .. 260, 000 
nlock s nclll nl y flew int o fragmeut wbeu maxim um trH. io was r oach. tl . 
Te tat \ Vatertown Are nal, May 6, 1 2. 

1 GE L, P1' iJ--Gl 



962 MI ERAL RESOURCES. 

The following , tatem nts by M1·. F . L. Bar lett, of the faine State 
assay office, have been made rela.ti e to tbe granite at Freeport, 
Cumberland County quarried by Mr. E . B. Mallet, jr.: 

Clw.moteristics of granite front fi'reeport, Main e. 

pacific gravit~· .... .. ..... . ...... ...... ...... .... ...... ...... .. .... ...... 2.627 
Ha.rdn es .. ............... . ................. . ...................... .. .... M clium 
Iron in form of pyrit .... ...... . .... . ...... ...... ...... ...... ...... ...... one 
Iron i n form of oxid , iu combination ............. . - .. .... .... -.- ... -..... l. 72 
Perc ntage insolubl iu strong acid (quartz)................. . ........... 9-.2 
Perceuta.gesoluble in diluten ids............. ....... ............. .... ... "one 
Absorption iu wa.t er ....... ...... . .......... .... ................. roo ::tppr iable 

The examination of this g-ranite, a, hown by !Je abov t sts, indi­
cate that it contai n ' an ex e ·o f , ili ca, auu tbat i t contain no nl­
pbides of iron or lime· that it is compact and in olul.>l in water; all of 
which proves that the tone i uitable for monurn ntal purpo es, a,nd 
will ·taud uuder itber alt OL' fre ·h wat r. It cotupo ition is s ilica 
black mica, and feld ·par. The ilica predominate · on equ nt ly it 
would be alled quartzo e granite. 

The ha e Granite Company, operating quarrie at Blue ill nan­
cock County, nbmit the following analy i of the g ranite quarri tl by 
them. Tile analy i was rnaue in fay, 1 96 by M r . Rickett and 
Bank · chemist·, of New York City: 

.Jnalysis of granitefron~ Blu e Hill, .Maine. 

r---
1 

ilica. ............................ .. ..... ... .. .. 

Protoxide of iron ... ......... ......... ........ . . 

Alnmiua .............. .. ............. ...... .. .. 

Protoxiu of mano-ane e ...... ................. . 

Lime .................... .... . .............. . .. . 

ll'fao-ne ia .... .. ..... ..... ..................... . 
Potash .. ..... _ ..... __ .. __ ...... . .............. . 

oda ...... .... . ... . . .. ... .... ... . . ............ . 
nlpbnr ...... .. ... .... ....... . ........ ..... ... . 

Loss au<l nndctcrmined .... ....... . .. . ......... . 

Total . ............... .......... .... . . . - .. 

Per ll nt. 

73.02 
2. 59 

16.22 

Trace. 

.!H 
Trace. 

3.42 
3.60 

None. 

. 21 

100.00 

Marylancl.-Tbe output of granite in 1895 was valued at $276,020; 
in 1 96 the figure wa $251110 . This of cour ·e indicates a slight fall­
]ng tl', but not a ·erious one, and it is entirely due to the continued 
financial depre sion. Producers generally anticipate much improve­
ment in the iudnstry as soou as the hard times bave passed. The fol­
lowing data relative to the Port Deposit granite are ubmitted. The 
analysis was made by Mr. William Bromwell, under the supervision of 
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D r . H . N . Mor e, profi sor of analytical cbemi try in the Jobns Hop­
kin · niver ity. Tl.Je stone i quarried by Me rs. McClenahan r. Bro., 
of Port Depo it . 

.dnalysis of grani le front Po1·t DejJOsit, Ma1·y/and. 

}'erri c iron, Fe10 3 •••• • •••• •. •• ••••• • • • •• • ••• • • • . 

F erron oxide, FeO . . .. .. . . . . . . . ... . ..... .... .. . 

Lime, aO . ... .. . . .. . ... .. . .... .... .. . . ... ... .. . 

Magnesia, 1\lgO ...... ... ... . . ... . . ...... ... .... . 

Per c nt. 

n. 690 

12. 91 

1. 023 

Potash, K, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 4 1 

oda, Xa,O . ..... . . . .. . ... .. . . .. . ... .... ... . . .. . 2. 11 

\ ater, H, ... . .. . . . ..... . . . . .. ... . ... .. . . . .. . .. 1.060 

Total . ..... . . ... .. .. . .. . . . .. ........ .. .... 
1 

99. 776 

The rock al o contain . a mall perc utag of titauinm (Ti02) \Yhich 
wa not ac urately determin u hut which i · prob<tbly <tbout 0.50 per 
cent. 1'her are al o trace of cerium , troutium barium manganese 
litll imn , nnd ph pl.Jori a i<l . 

Th followin g min rnlogical d • rip t i 
wa pr 1 ar d b Prof. . P. irim 1 y 
ity : 

11 of th Port D p i t granite 
f t h ,John H opkin 11iver-

Th rnl ·ompo i t ion of thi P r po i t rock wn 

ro k i not known ; 

by Mr. ·willi am Bromwell. 
ximation for two r a 011 : 

Or 11101'' of th ~ili catC ' . .Altb ll h a Jittl ce 'Oildary mu,covite OC 'Ul' 

in tlt feld l)ar tbi wa io·u r ct and the proportion of orthocla e w-a 
firs t ealrul. ted it b ing- a um d that all II pota b wa r.ontained 
in tlli min rnl. TIJ . oda was in lik mann r ref rr d to tb albite 
mol 111 in th plag-io ·Ia e. Th ma o· ue, in \Yfl r eo·arct ~d a b iug con-

ntir ly to tll biotit . n1<1 1l proportion of '"he l ime (1 per 
c nt ) wa arb itrari ly as umed to r pre ut approximately t il e p idote, 
which i small in nmonnt a .. eeu from thi,· ection ·wh ile ll remainder 
wa r>f< rr d to t b a nortbit mol u le of tb feld par. There id ua l 
si li ca repr n t); t l1 e qua r tz. 

For t bo e minera l wlii h hav adefinit ompo, it ion likeor tbocla , e 
albit a 11 l qnat·tz, t b t h oretica l pt'OI ortion of t he ou-

given in E . . Dana ystem of Mineralogy 
(ed it io11 of 1 !)3). From sn h a a lcnlation takeu in conu ction with a 
mecll auical eparation in a bea.vy solu tio n and a t udy of t he relative 
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area o0cupied by th e min ral · in t.h h in ction, , t he fo llowing 
percentage n.re th ought to fairly repr ,·ent th ro ·k: 

Jlin ,·a/ compo ilion of grlwitefrom P01·t Deposit, Mm·ylanll . 

P(_)r ce nt. 

Hiotit ( IJii a ) .... . . .... .... . ........ .. .. 
Orthocln o ( potash-felt! pnr) ....... . .. .. . 
Alb ite .. .... .. .... .. .. ............ .. .. .. 

F•ld~p:tr (oJi o-oclase) I An orthit .... .. . ........ ...... .......... . 

nartz .... .. ....... . ... . . . . .. .. . ..... .. . 
Epi<lot . . .. .. .. .. ...... .. .... .. .. ... . .. . 

I 

9. 7 
9.0 

2 . ~ 37 ,, 
13.6 . 
·lO. 0 
3.9 

Tot a l ...................... .. .. . .. . 100 0 

46. 4. 

Tbi repre ent au acil otla-graniteoftru igneonsori gi tt wb i h llr1 
ub equently been foliated hr uo·h pre sm . 
The follo\\·in g piJy i ·al t , t of Port Depo ·it o-ran it w r mad by 

Mes rs. Booth Garr tt and Blair, of Phila.<l lphia, on a ~- in h ·ub : 
Cru bing tr no· h, 4,7 0 pound qnival nt t :3 l 1 0 
poum1 per qua t· inch . 

"lfa sachw; tts.-TbeoutputofJ 95 wa valu l at . l ,91 
th e con·e ponding .figur was $1 656,973. 'Ill r ha b n id ntly a 
decrea einprodu ·t. fau y produc r p akin ad cil dly<ii ·onrn~ d 
tone, but fe 1 that a the situatio n can hn.rdly b th r JllU · t 
oon l.Je a batwe for tlle lJ tt r. 
Tbe following- data relativ to th chara t r of o-raoit in cliff r nt 

localities have be n obtain eel: 
Granite from n ar W . tford Middle ex ' ounty, quarried by I sr . 

H . E . Fletch r ,,. o. how d a cm hin g te t f 16 091 p nnd to the 
quare inciJ . Size of pecimen, 4.10 by J .04 by 3.97 inclt ~. Fir t 

crack occmrecl at 116,000 pound ·. ltimat trength 23 ~,100 pound , 
equal to 16 091 pounds to the quare inch. 'I he te twa mad nt the 
Wat rtown \.r nal. 

Tlte \Y . .~:- . F l ynt Granite ompany, of Ion on, report tit fo il wing 
fact. relative to trap ro k quarri d by tb m: The gh wn.y Commi · 
sioncr of 1\Ja achn et.t det rmiuecl what i known a. t it ' coef:fic;ient 
of wear" to be 2~ . 13. The following analy i of same is reclitecl to tiJe 
Watertown At· nal: 

A11aly8is of granite f rom Aronson, illassachus~lls . 

1----------------------------------- ~~ 
Silica . __ ... . _ .. . _. _ ... _ . .. _ . . _ ... _. . . . . . . . . . . . . 52. 59 

Ferric oxide .......... .. ............ .. ...... _ .. _ 14 .55 

Alumin a . .... .................. ........ ........ 23.42 

L ime ..... ... _ ...... . .. ... .. . .. _... .. . . .. .... ... !!. 05 
Magnesia . _ .. _ ... . . __ . . _ .... _ . . . __ . _. . . . . . . . . . . . 28 

Manganous oxide . ................ .. ... . ........ _ __ .:...~~ I 
Total . ........ . .... . . . .. . ......... . ... ... ~ 
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The following facts as t o Cbe t r granite, quarried at be ter, 
Hampden ou nty w re nbmitted by the Hull on a nd ' be ter Uran ite 
COI1ll) fli1Y: 

Prof. B. K . Emer.·on, of Amherst Colle .... e, ma.kes tl •e following- state­
men t rela tiv to t bi g ra.n ite: It color i a clear gray. It i . of fine 
and ev n grain , and ha. treuoth abundantly ufli cient for all architec­
tural demand . A mi ro cop ical examination d te ·t 110 con ti uent 
whi cl• can impa ir it durability or can e i t to tarnish und er the in flu ­
ene ofthew ather. P ritei. pre eutiuminnteqnantity, lm t i t bow 
110 tendency Lo ru t. The ev nn s of tbe color a n l grain a nd t he 
ab ·euce of a.ll bantling a nd blo tching a re a ll that could be de ired, a nd 
tlii::; enabl' be quarry to fLuni h a to ne wlli ·h 1rill me tall arcldtec­
tural tl emaud ·· :wd will ati fy th mor exa iu rr requir rn ent of the 
lJi o· her cla, e of monumen tal work. 

Prof. J . F. Kemr, of Columbia, Colleo·e, New Yor·k 
ranite ha. a <> ray or bini b-gray color or' a m dium had and i very 

pl ea ing in it appearance. Jt i very liomogeneou and of mod rately 
iine grain, and ba a, texture w ll adapted to tool treatment. 

'rb min raJ enterin g into t ll e tone are quartz rthocla e an u 
pl ;1g iocla feltl par o-reen biotite and colorl e mu ovite (i. e., da rk 
and li ght colored mi ca ), a littl e magnet ite, and a fe1v rae acce ory 
min eral . 'l'h e ev ral se ·tions fail <l to bow pyrite, and altlJOu o-h the 

li r •n ieal nnn.ly ·i ' indita t · it; iu a Yery . mal l amount, i t i qu it in sio-. 
nili ant, a nd n l 11 ll fear d ith l' a a onrc of w aku or of 
tni nR. 
Tb cl1 mic:al; naly iR gave t h fo llowing re nit : 

. l11al!J 8i~ uf gra11ilc jrou• 'It xter, Jfassa chuse/t.~ . 

1' r <' nt. 

) !oi tur yi ldNl a t u oo 0.0 

Furth I' l o~ n i•Ynition ... . .... ...... ..... . . ... 0. 7-l 

' iii:~ ( iO,) .... ---· .... .... ...... ...... . ... .. . . 6ft..tu5 

F e rr ic- ox i<l ( F ,0 3) ........ .. .. ................ 
1 

2. ::!0 

Alttminr~ ( AI ,O~) ... ... .... .. ...... . ........... .. li. 50 

)[ atwanons oxido (ill n ) . . . .. .. .... .......... -. 

Lim ( rtO ) .............. .... ·----· ............ , 

~ l ngn iu ( I o-0 ) . ... ..... . .......... .... ....... . 

Jota , h ( l\:, ) . ............ .. ........ .... .... .. .. 

Trac . 

2.57 

. 305 

4. 07 

O(l a (:\a, ) ...... .. ·- -· --·· ·· . .... . .. - ·· · . ..... 

1 

3.01 

nlphur (. ) .. .... .. ....... ... .................. 0.0-1, 

Total .... .............. .......... : ....... , 100.0 0 

Thi · amdyi-li~ indicate a o- ra ni te with am tl inm perc ntag of ilica , 
and with no tllin o- or unu nal Ol' d leteriou cllara ·t r in its eompo ·itiou. 
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Th e sulphur, which is p •·e en t a· p~Tite (the sulpbid of iron ), i practi­
cally insignificant. A f w wiuute peck are the only ·ig u fit to the 
eye. Th e amount of iron L C] ni te low. 

N innesotn.-Production in J 9:) amount d in valu e to 
1896 t he corre pontling figure was 155 ~07, ·howin g a n increa 

11 ea rl y $7,000. nd r pro ·p rou ondi ion th e o-ranite indu try 
would probably progre~!:> r egnlal'ly. l n I '92 tl1 n tlue of h outpnt 
was 3GO,OOO, sholl'in g what can be don nnd r ftonri~hing condition . 

Mi s01wi.-Production fell off from a valnation of L ,!) 7 in 1 05 
to 107,710 in 1 96. Th e following i a u ab tra t of a p aper by Prof. 
Ch;nles R. K eye. , State cr ologi t of Ii sso uri: 

Tbe gra.ni te · are confined to t he ou h a tern part of t l1e tate, 
where til y occur in irregular mas ' and i. ola t d bill extendin g ov r 
an :Lrea of 3 000 square mile.' . G ranites and porphyric ar tb prin­
cipal type , \Yith everal var ietie ' of dark trapp nn rock chi fly 
diaba e, occurring in the form of dike . They n,r the mo t anci nt 
rocks of tll e Sta t . 

The ap J roximate c nt r of the cry tall in eli tri t i· Pilot Knob, Iron 
Coun ty. For <b di sta n e of perh aps L mile in a ll clir t iotlc' from this 
point the ma. ive cry, ta lline form t he greater portion of tl1e sur !~t ce 

rock, while in a n ca t rly direction t hey are pra ti a lly continuous for 
more than twice as far. To t b n orth t h expo, u r s do no t r a h 
mu ch beyond Bi marck, t. F t·ancoi Conn y. ortb a:,:;twarcl tb y 
are fou nd in t. · enevieve ounty, 30 mile' from Pilot Knob. On the 
en t, bill of imilar rock are abund a nt a fa.r as a tor reek in 
::\Indi on Coun ty. To the outh t hey l:itretch away in la rgo ma , e for 
mauy mil e with occa ional outcrops a far a tlle boundary lin of 
Butler ounty. To the 11 ortllwe t th y extend into hannon ounty, 
an d perhap ev n beyond. Tb y st.r tell out to t he w t almo t 
unbrokenly to tlle ea ·t fork of B la ·k River, while numerous s at­
tered bill s continue even beyoud the middle fork of t he am tream. 
Toward the nortll imil a r rock occur at bort in tervals as far a Li t tle 
:Pilot Knob, in W ash in gton Coun ty. Th e tone ba b e n u ed in 
Dallas, Kan as City, Omal1a1 t. Loui , De Moin e , l\1inn apo li s, New 
Orlt>an., Chicago, Indianapoli s, Cincinnati, level and, an(l Baltimore. 

It ha · been d rnon trated that apparent lin e of Rdim entation iu. 
this rock are r ea1l y p eudo-stratifi ation Jlanes, a nd that tl1 ey have 
been deve loped in a way that i wide prea.cl a mon g rocks th a t Lave 
cooled from molten magm a . Th e continuity of the massive rock is 
inteiTuptecl by numerou li11 e . Tbe porphyry appears to be the ·ur­
face faci s of tlle coarse grain ed granite, and seews to graduate clown­
ward in to the latter. Th e numerous lin :of fracture are mo ·t of them 
merely joint plane ; many are slight fault lin es, while still others have 
the wall. spread apart, the space bein g filled with basic material which 
often form s dike , somet.ime of considerable breadth. 

Dikes of basic rock occur ratber abundantly. Tbey ran ge from a few 
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inches to 50 yards or more in width, and cut the gr::~.n i t s anc por­
phyries alike. Nowh re ha ,·e they been ob rved to penetrat.{} the 
overl ying sedimen tarie . TLeir nulllber and wide d.i t ribution , t he great 
weight and black color of the rock compo in g them and their pecul· 
i ariti~s in weathering cau e t h m to attract mucl1 attention . 

There are fonr principal k inds of rock that are.suitable and available 
for qu arry tone'. The e are : 

1. Granite (biot ite-grani te or granitite) . 
2. yenite (granite-syeni te) . 
3. Porphyry (fel ite) . 
4. B lack g rani te (di aba e-green tone) . 
Typical granite con titute about one-fift!J part of all the crystalline 

in tbe eli trict under con tderat10n. In color the stoue i a warm red 
to pink, in plac merging into g ra,y. T!Jough u ·ually a eoar e-oTained 
rock, fine-g rain ed vari etie are of frequent occurren e. Th rock on­
si t almo t entirely of a granular aggregate of quartz and feld par; 
whi te mica is entirely absent. Tbe black mica (biotite) pre ent, which 
i u nal ly one of three e eut ial con tituent and a mineral which is tbe 
fir t of t he principal componen ts in mo t granite to brea k clown untler 
meteori inftuenc , i reduc d to minimum, and in many cases i t i ' 
almo t entirely absent. The feld par is for the mo t part orthocla , 
themo tcl urableoffeld patbicmiuerals . .A.cce orycompon nt lia.ble 
to tl ompo. ition ar wanting. 

'Ill porplJyry i lo grained, gla y, of various color -pink, red, 
purpl , ~r u, brown a,ud black in many bad . It polish brilliantly 
i b rd :tnd rath r bri tie. It i not suit d t din en ion work on 
ace unt of clifli ul ty of workin g. Tb ground111a i den e and fine 
gTain <1 thou o-b tber are att r d larg cr tal ' of quartz and 
feld r ar. 

Til blacl granite ar reen tone or diaba e · they oc ur in dike , 
·uttin g th granite and porpllyry; are heavy, tough, and admit of fine 

p li h · a re not d irable for building, bnt nr nmmrpas. eel for paYing 
blo k d cay iug fa t nough not to b .'om lippery. 



The following table shows tl1e results of chemical analyses: 

I I 
Loss nt l L?•• 
JOOOC. on tJ! ni -1 Si(l .. 

tiOU. ~ 
~callty. 
I "" 1--·--~~-------

P er ct . P e·r ct . 
G ranite¥iJle . . . . . . . . . . . . . . . . . . 0. 52 
Ironton , 6 miles E . . .. 0. H . 85 

i-;ih·erafine, 2miles W . . . . ... . . . . . . .. . 

M illdlel>rook, 5 miloaE . . .. . ... ... ..... . 

ITo~an , 7milcsE .. .. . . .... .. . . . .. .. . . . 

Do ....... . .. . ......... . . .. .. . ... . . 
fronton, 6 miles E . .. . . . 22 . 54 

Skrainka ..... . .. . .. ... ........ - --- --

' 

72.35 

09. 51 

A nalyses of {Jranite front I he 1·egton of Uranil erille, .Missour i. 

!U,O, . 

11. 77 

J;;. 19 

1''.,0 , . 

Per o .. . 

2. 33 

l. 

FoO. I NiO. MnO. I CnO . 

J>er ct. I J>er ct . Pe: ct. I l'rr ct. 

---~ -- ~~ . : : ::: ::: . --~.-~~· I ~: ~ ~ 

~ 1 ~-[0 . 

J•er ct. 

0. 92 

'riO, . 1 T otals . I AuLitority. K" I N:.~l P, O, 

Per ct . , Pe1~ P er c;1.Per ct. Pc•· ct . 

2. 00 0.023 , .... ... . 
3.95 .1 3 0. 25 

100.68 J ;\l ei vi lle. 
nn. 32 . Do. 

3. 

4. 2:) 

)~· ·~·· · ,.. ow , 00 l'}· :., ;} j ;::I ",: <. ~" ~ ::tf''~ 

tO 
0':1 
00 

:::: -
t::l 
~ 
> 
t"' 

~ 
t::l 
(J1 

0 
~ 
~ 
0 
t::l 
Vl 
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Th granite is a mixtur~ of quartz and feldspar, with ome biotite a 
an e. sential compon nt. A cce ory cou tituent are a patite, zircon, 
and mag neti te. Biotit a nd bornbl nde are comparatively r a re. Bio­
tite is an important con tituent in on ly a few ca e . It i.' un evenly 
di s tributed , so t hat a t some point the rock i quite mot tled, thou gh 
only a hort di tance away t h mica i ent irely au en t . Hornblende 
ba been ob er:v d in a ~ w in tanc , a,nd then only very pariugly. 
The feldRpar bow li ttl indication of decompo ' ition , which i s a 1·ery 
favorable poin t in d termiuin g th value of a rock for building purpo e . 

Tbe rock i join ted in such a w~1y a, to mak quarrying both ea y 
and economical. Tbe pace between the fracture varie at different 
point . In . om ca e they are clo e enough tog ther to p ermi t paving 
block to be taken out with the greate t facili ty; in otb r place mono­
li th of any practical ize may be r adily obtained p rfectly free from 
s am and (]efe ts. Very l ittle tripping- i required. 

The S.} enite Granite Company of Granitevil le, ubmit th e fo llowin g 
factR, a certained by Prof . .J. B. Jobn on, of the d partruent of cidl 
e ngin eerin g of \Yn bington · niver ity: Th e t1ro specimens of granite 
whi6h were ·ent w re g round down on their top and bottom face to 
true I ar allel plane , l avi ng pri · rns which w re 3. 5 qnar in cbe and 
3. 7 quare inch e in area, respe tiv ly. The pecimen s broke, the 
former at 93,100 pounds ot· U 200 1 und }J r qunrc inch an<l th 
latt rat 9 ,700 pound, , or 26,400 pou nd 1 er quar in ch. 

arla .- \ - ry littl granit i. p rodn('ed at pr Dt. The f() llowin o­
i, a tat m n tof t lt r "niL of anal i of OT<"t lli t pr ducetlin \-Ya hoe 

ou nty by Mr. J 1111 Barr t t . Th i'lnaly i wa made by Prof. J. \Y. 
Phillip · <'hemi t: 

.dna lysis of !Jra llile .from. Jra shoe County, Salida . 

. ili cn, i , . . . . . .. . . . . . . . . .. . . . ... .. . . .. . . . .. .. . 5 . 67 

Aln ruina, .\ 1 ~ 3 ••• • •• . • • • • . • • • • • . • . •• .. . • .. . •• .. 14. 9 

Mao.,.nn ·c, Mn ,_ ... ........ .... ............. . . 

F erri c oxide, Fc.~Oa - ..... ... ... ....... ---- · · · · · · ·1 
Lime, aO . ..... . ................ . . ... ......... . 

?lfagoe~ ia , ?ll g ................................ . 

I 
. oda, r n.,O . ... .. ...... . ........... ..... ..• ..... 
Potnsb, J{ ~ ... . . .. .. .. .. ............... . .. .. .. . 

1.00 

7.56 
:-.68 
1. 79 
7. 69 
2. 69 
.57 

l 
Lo s b~· ignition ... ....... ... . . ... .. . ....... .. . -, 

Tctal . .. ... .. .. .. ....... . . ...... . .. .. .... 
1 

l 00. G l 

New Hamp hi:•· .- ew· Ramp hire i ou f t he very few t:otte to 
show a ga in iu output durin ,. 1 96. Production advanced from $4 0,000 
iul895 to 497,966 iu 1896. 
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"'ti ew J ersey .-:\I:uch of the ton output of~ '" Jers y i · trap r k, 
wbi h bas a w 11-cstnbli l1ed r putation for u n macadam. Mo t of 
it i devoted to this pm·po e. 

Tile value of the output in 1 95 was 151,34 ; in 1 9G ll fio·me was 
$20J,32 . Tbu , there ba been a con id rabl O'ain in produ ·tion in 
pite of t ll e o·eneral lepr . ion in trade. 

ew York.-Tll er wa a qui t' d ·id d g-ain in tit out}Jut of grani te 
m New ork, as will be seen by con ·nl ting the tabl s of produ t iou, 
·but th e total is till much below what ha b 11 done in form er ear . 

m·th Garolina .-A falliug- off in outpu t fi' OJII a valuation of 75 000 
m1895 to $40,011 iu 1 9G how th xt ut to whi h depr s ion l1a 
gone. Demand ha been very lig-ht. Exp ctation ·for much impr ve­
meut in 1 97 ar expres ed by om of tb quarrymen . 

The following- facts relativ to North Carolin a g-ranite hav b n ub-
mitted by tb Mount iry Granit ompttny. T t of Mount il'y 
granit by l\l r . Riebl Bro ., of rhilad lphia, on cubi -inch ampl 
bowed tbe ern hin o· trengtlt to be about ~0 000 pound to th quare 

inch. 
'Prof. J. ~\. Holme , tate g ologi "t of rt h Car lin a make · th 

followin,,; tatemeuts relativ to th g-ranite quarried by th foun iry 
Granite Company: 

A chemical a naly i of a ample of gnt11it from th foun t iry 
quarry made in the urv y laboratory h w only 0. -o per cent of ul­
phnr a11d 1.9-! per cent f iron. Th former probably 'UlT din the 
form of small pyri t cry tal , and tl1e latter orne in part fr m hi 
ource and in part from the bi tite-mi a . Both o ur in u h mall 

quantitie that they can not prove in auy way iujurion to tbe tone, 
and I have be u uual> le to find any oth r injuriou ingr dient . 1:he 
stone i a m dium-grain, light-colored biotite-granite, of mark d uni­
formity in ·olor and texture, and, a shown by actual te t , it ·tand a 
ern hiug train of 1 ,000 to 20,000 pound p r quare inch. It i · an 
excelleotston for · neraJarchitecturalpurpo esandforBelgian blo k. 

Tb follO\Ting analy i · of lVlount Airy g ran i te quarried at Green boro 
wa mad by Prof. C. lVI. Cresson, of Philadelpltia: 

Analysis of .lfotm t Ll iry o•·a >! ile, Sorth a1·olina. 

b, . moa, s;o, ................. .................... : 
Alumina, Al , ,, ____ ___ --------- --- ----- - ---- .. .. 
Oxide of irou , Fe,0 3 • _ ____ •• . __ ... . _____ _ _ -.- -- -

Lime, aO __ __ _ · -·- ---· .... ·--- ---- ---· ---· ---· 
Mague ia, 11g0. ____ .: .. ____ .... .... - -- - ____ ----

oda, a.lO . __ . . __ . - - - - .. -- . - - - - . - - - - - - - - - . - - - - -

I olph:::7•d;" oom~m"'""• SO,.:::::::::::: 

P er cctlt. 

71. 56 

16.79 

l. 7 
2.93 

. 30 

11.96 

~I 
~ 
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Thi granite i w 1l adapted for unil<lings, po ses ing sufficient 
strength and tougbn e ' to carry tile loads which are ordinarily required 
for such purpos . . The large ma e in which the indi vitlual compo­
nent are aggregaLed giveth stone a peculiar brilliancy of appearance. 
It i beautifully briglJt, calcu lat d to make hand, oroe bui ldin g , in 
·trongcoutra twitht!Je omberca twbicb u uallyaccompauiesgranite 
fa ing . Tb a.b enceofth deleteriou element wbi chfrequentlyoccur 
in granite, causin g strain and eli inteoTation , add to the value of this 
stone. 

Oregon.- ery litt le quarrying has been dolle in Or gon during the 
pa t year. That t here i 11lenty of material of de irable quality, both 
as to tr ngth and b auty, i well bow n by the followin <T ac ount of 
rod of onomic intere t aud importance in Oregon, by l\1r. J. S. 
Diller of th nit d tate G ological Survey: 

'f il e rock of t!J oa t Range of Oregon are chiefly . and ton , hale , 
and ba alt . A lthongb " ·idely eli tributed, t hey are not all of economic 
importauce. The !Jale, are of but li ttle u e. The calcareou uodule 
which t h y contain, abundantly in som place. have been burned to 
lime, out the amount is \'Cry limited. 

The and tone ar quarr ied in many place for building purposes. 
Tho en arthocoa t ar~ genera lly oft and u eel chiefly in t he on truc­
tion of j ttie . t Tillamook Bay au l oos Bay they are quarried for 
tl1is purpo within rasy TPa<' h f tid 'rat r. 

Th prin ipal F;a nd ·ton qmtrry of w t ' rn Oregon i t!J one at 
Pion r on tb Yaquina Hi,· r, in Lin oln ou11 ty. li t hat phlC tho 
c:-md ' ton o · ur in ma si\·c b d ' and afford an xc II nt building­
.,t n . B ing oft i is asily .·hap •cl and yet i. duraule witl1 a good 

my olor. Th ll ea,·y u d , allow iii t b q uarried in ' lcu'o·e piece , in 
. om ca · · 1 ~· t thick. IIi i arried by tb railroad from t he quarry 
to t id wat r th n tow d on barg clown he bay. Tb ro ·k dip 
rr utly and a gr at. ma of it i xposcd o tha.t; it will evidently fur­
nish mat rial} r om tim to ome. 

About; 5 mil •s . outlt of For t roY~, in <h hington ounty at 
B s 's quarry a. solid dark-o-ray . and ton is tal;: II for uuil lin g pur­
pos · and i ' quit ext u. i,·cly u ::;; din th urrounclin o· country. The 
ro 1 contains m1m erou ri o u fo .' il s. 

t cv ral poin t· a, few mil ontb of orvalli and ali Iouroe, till 
far h r , outh, in J nton on id rabl and ton ha been 
quarri d, but for local us 11l y. 

bout 2 mile from Jeff'erson l\Iarion Coun ty, a anclstone lta b en 
quarri cl and us d, by 1r. l i'. Wood, of .Albany iu the cou t ruction of 
monum ent. It i a dark-g-ray sa.nd ton , ea, ily ut, and o ·ca, ionally 
how , npon a fr It frn, tur , irr gu lar areas of bright refl ctiou from 

tlte cal ·ar usc m n t which h ld ' the and tog-etb r . The ro k being 
fine g ra in d rec i v d ,li at arvi ng- and wn used for the ornam ntaJ 
memorial tone from Or gon iu he Wa hiu gton Iooument, at the 
national ca. pi tal. mall ·ube of tb i ' sanrl ton are aid to lta ,·e been 
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tested and to have ' hown not on ly a lti «li cru lii11 g Lrengtlt but to 
~taud fire well. Tbi s would b exp ct <l from th mtture of th ·and, 
wbich i made up htrgely of Yo! aui' ma,t rinl. haract rist ie fos il 
occur in thi region, a~ well as near UorvaJlis [tud nt :Monroe, howing 
that the sant1ston6 belong to t he Eoc n for nn"tt ion aud may b older 
than tile sanch;tone at Pioneer n ml the oas Ha1tge farth r north ward. 

Sand tones arc espc ially abundant in the on t n.~wge. onth of tile 
httitude of Eugene ' ity, and ar we1l xpo c<l along th 1~ntpqua and 
Coo· rivers ::tnd the fork~ of tbe OO<Jn ill . .A o-r at blnfl' of ~:tncLtone 
form the eastern escarpmen t of tlte range f'rom Tyee flfountain and 
Cole Yalley to Cama ~ . The same rock eontinu ' fartlt r Honthward, 
lapping over the older strata, but in places gctl'> coarser grain d, a11d 
ri . ing hi glt er in the mountain i ' le s av:tilab le. long th coa. t, 
however, it is much more eai:'\ily rea ·bed . Jear Port Oxford, and J' r­
hap other points. outh of the distri ·t cmbra ed iu t hi' r c<·o nttOiHsn nc 
the and tone have 'ueen quarried for tu an Franei;;co nutrk t . 

lt is well known fro111 the publication of l\1r. H erbert L:wg· tliat 
lime tone ometime · in t he form of marble, occurs in a number of 
place,; in the Klamath l\lounta in s of so nth w t rn Orego n a for 
exan tple, near H.ocky J>oiut. in Jack ·on 'o unty, an<l on \VilliamH Creek, 
in Jo ephin e County. Farther nortl1n·ard, upon th bord r~ of the 
v\'illamette Valley, ~hell limestone i said to o ·cur in Marion mHl Polk 
countie . 

'I here is also an .ntere ting occurreuce in Dought County, l s.· than 
a dozen mile. outhea t of Ho. ebmg. Tlte lHttTOW b It in whiclt the 
lenticular ma, e of lime toue crop out here ami there crosses the .·outh 
fork of tl te mpqua between Dillard and Jtu•Jk le · , xtendino·north ast 
toward Peel, for a distance of at least ::w mil'S. The outcrops be t 
know11 are at Cooper' and F lin t , a,nd at th e quarry of th Yariety 
Marble ompauy, of Hoseburg. At the fir t two locali tie it lm b n 
bunted for lime. At the last locality a mill was er cted to "aw the 
marbl into sl:Lbs. Tbe mill wa uot runuin o- in the snm111er of 1 05. 
The marble is one of remarkable beauty, being ha nd ·otlt ly var i 'g~"tted 
with red, yellon' , gray, a nd wltit . ~Iuch of t ile rock is mottled gmy, 
with a multitude of white veiu , while other portions a re brecciated 
-with brilliant hndc. of red a nd yellow, vein ed with white ancl irren·uhu· 
ttrea. of gray. The marbl e when well poli !ted i.· one of t he mo t b auti­
ful variegated marble of this cou11 try. It appears, ltowcver , that 
different por tion of the mass vary ousid rably in hardne , and thi 
renders it somewhat difficult to work. Furthermore, the qua ntity 
expo ed at the quarry is quite limited, although farther outhward, in 
the a me belt larger lenticular rn a. se are exposed. 

Under the head of basalt are included the modern lava o exteu ively 
used for roaclntetal at many places. At Portland they form a portion of 
the height , and occur at many points throughout we, tern 0f'egon. 'l'hi 
rock forms the fall· of the v\ ill amctte at Oregon City, and man y of the 
hill throughout th e Great Va.lley, whose fert il ity is l::tr"'ely due to the 
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rich soil which the lavas furnish by alteration and disintegration. It 
is well known that tl1 i · rock i among t l'e very be t materia l it i po -
sible to obtain anywhere for road construction . In large cities i t is 
sometime n ed in the form of paving blocks, but i t i ' also utili zed in 
the form of fi11e stone for macadamizing. It is thu employed quite 
extensively in Portland. 

One mil outh of Dilley, in Wa bington County, is the county sto ne 
quarry for road metal iu tbi. ort of rock. A ern her is located lJere 
and t he crushed stone i· hauled a long way. The good roads of that 
r g ion ho w the wi dom of snch a provi ion . 

Ba alt i ' one of t he roo, t olid and enduring rock of Oregon but its 
hardnes a nd tenacity render it comparatively difficult to trim . On 
accountof itssombercolori tis li tleusedforbuildino·purpo es except­
ing for foumlation . ]<or thi I urpo. e it bas a wide application. It 
frequently 1)0 esse a columnar jointing that cut · it up into pi cr too 
small for building puq o ·e . Occa ionally tbe columu are offici u t ly 
regular to be u ed for fence po t without further trimming. Tbi - is 
e p ·i~lll y the case along the Rhine, in Germany. 

Accordi11g to the report 1 concerning the ton industry for 1 94, 
gra11ite is qunrri din Jackson and olumbia countie , diaba e in Lynn 

ouuty, basal t in Clackima ' and Lynn cou nti es and ande ite inl\Iult­
nomah County. Tl1e va,Jue of thA oTanite quarried in Oregon in 1890 
wa~ ·~ 44 150; in 1 !lJ 3 000; inl 9~ G,OOO· in J8!J3 "'11255· in 1 !J-!, 

4 D!X3. The rock - ·ln 'S d abov a. granite, cliaba e ba alt and and -
. it nr nil of ign cou. origin . 

PennsylNu1ia.-'Ih ontpn in 1 !)() ltow. n. very d e ided falli11g off­
i .. fr m ;300,000 in lt\9.3 lo 159,317 in 1 9G. }for than half the 
prodnc is need for pa.vino- lllo ·];: and the ullst itntion of a phalt for 
paving blocl in 1 hiladelpbia l1 <1 v ry noticeably afl' ct d tbe pavinrr­
block indn try in 1? Jinsylvania. Th u of paving brick is al ·o on-
id rabl . nnmb r of quarrym n · a d op l'ation e11tirely for the 

5·ear. 'l'lt folloYI7iug i a . tatement of tho re ults of an a naly i of 
g rnnite from Ln kawanua. OUl ity. Th analy i · wa ~ made by l\ir. D . 
W. llumphrey ch llli , of ~crantou. 

Analysis of g•·anile .f•·otn Lcwknwtmna Co n 11 ty, Pounsylrania. 

, .. " . .... 1 

94. lG 
xid of iron, Fe,O,. ......... .. .............. . ... l.J G 

Alnmin a, Al~O,. . _____ _ . .. ............ . ...... ____ . S. 60 

1\Jagnc ia, MgO ... _ ... ...... ..... ... _ .. . . -- .. - .. -- .. . ----. Limo, Ca ....... __ ... _ ...... ___ . --· ... -.. --- - - - ~ · -- --- -·--

["
' utla. ~~c~;noi~~::::::: ::: ::::::::·:::::::::::: ::::1 -JLi 

Total .... . ............. ... ........ . ....... ~ 

-- --
'Sixtc nth Ann. RO]JL. • . Oeol. . urvc_r, Pnrt 1 \ ", 1 95, pp. 444. a.ud 461. 
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R hode .Tsland.-Th alne of t h output in1 !)G t 11 b low that of 1 95 
by 222~196 . 'l' IJi ta te o· neraJiy ta11cl fir in tb nit d tates for 
tbe a.nnual value of ruonum nta l sto k t urn d out, bnt in 1 fJG V rm out 
takes :first place in t hi s reo·ard. fore t han half of t he valu of th 
output for 189G was that of monnm 11tal toek. 

'l'h e OTanite quarri d at vVe terly 1l a a high repnta.ti ll for it ada.pt. 
abi li ty to t!J e :fi ne t kind of ornamental work a.nd carvin ·. 

South Ga1·olina.-A. con iderabl incr as in prodn t ion ha.1·a •terized 
th y ar 1 96 in th i State namely from in 1 95 to 55 3~0 in 
1 OG. Tb n eu of more capital :D r th workino· of om of tb quarrie 
i felt by tbe operator ' . 

outh Dakota.-Owing to tbe incrca d p ration of two firm th 
output of granit in South Dakota in cr<·a cl from 3 279 in 1 !15 to 
$190,977 in 1896. [ost of th product ,,;ra used for macadam aucl a 
cou , id rably maller amount foq aviug block . T!J proclu tiv q uarri 
are in l\'linnebaba 'ounty. 

Vermont.-\Ybil tb output of granit in fl' from a 
valuation of 1 OOi 7l.'i in 1 9.3 t 9.::i,.51G in 1 DG, t ill t b g n ral tone 
of encouragement xprc>s ·eel by prollncer i quite cliff r nt from t!Jat 
wl1ich comesfrom , omeotl l rgramt -produ ing , ection. oftb untry. 
Barr particularly . how np very w 11, and all thing on . id r d t he 
pa ·t year may be Ul.l led a pro 11 ron on :C r thi important loeali y . 

Yi1·ginia.-Proclu ·tion in Yirgiuia iocr a. eel fTom iO 42G iu 1 !);::; to 
..;95 040 in J 96. Tllf'r i gnmit of very fiue quality in t he vicin ity 
of Ricltmoud and it ' popularity i atte. ted lJy a protln ·ti 11 wlti{lh 
amounted iJ1 valu to ..,332 54 iu 1 DO. Th r ceut l1 ard tim h av , 
llowever, can cl u pen ion of op ration by a number of importaut 
firm ; heu ce the de ·lin e in output. 

Inve t igatiou of g-ra11ite frum H nrico oun tr, quarri ed by l\J r. P ter 
Copeland bowed, a tbe re ·ult oft ts at th \-Yat rtown r. eual t b 
followin · re ult 

Tests of granit front .IIem·ico County, i!·ginia. 

Numb r of Jl eiKhl. ~· urfac . I Firstcrack. 
Ultimate 

sp cimeu. 

1 
· total. 

Inches. q. in. Potmds. 

~ 
1. 90 4.00 93,000 102,0 0 25,520 
1. 90 4.00 103, 000 J1<1 ,500 2 ,625 

Wisconsin.-A. tritle forward wa made iu the granite iudu try in 
1 96. Production increa eel from · 0,761 in 1 95 to $12G,G3!.> in 1, 9G. 

Tbe following i a tatement of th e re ult · of an a naly i ' of the 
grauite quarried in Waushara County by tbe Milwaukee Monument 
Company. 
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Analysis of gmni tef!·om. ff/ attshm·a County, Wi consiu . 

Per cent. 

iii en., i O~ ... .. .. ..... _. ___ . ____ .. . .. ___ .. ____ . 76. 62 

Alumio::t, AJ ,O,. . .... __ ... . ___ ____ ____ .. ____ . ___ . 13.02 

F rric oxide, Fe,0 3 . ___ _ -• •• _ _ _ __ . _ __ • __ ____ • ____ . 1. 01 

Lime, CaO . . .. ... . ........ ____ ·-- - -· .... ____ ___ _ . ~ l 

M ag ue i a, .Il l o-0 .. __ .. _ ••.. . __ •• . . ... . _ . __ . ____ _ _ 

Soda, N a ,O . ___ ... . .. __ .. . ... _ . ___ _ . . ___ . . . __ __ . 

Pota b, K, ... _. __ __ ___ . _ . ____ . ______ .. _. _ .. . _. 
---

Total ... . __ . __ . .. __ __ . __ . _ . __ ______ ... ___ . 

MARBLE. 

VALUE O F THE MARBL E PRODUCT, BY S TATES . 

The followin rr tab! bows t he vaJue of the ma rble produced in he 
Un it d tate during the ye:H' 1896, by tate : 

Valne of th e nta1·b/e produ ct for the yea~· 1896, by tales. 

I daho·---·- .. . ...... . 
Iowa . . . _ ... . ...... . . . 

?. l nt·yland --- -·- ..... . 
~ l nssachn sc t. t .... . . . . 

Yaloe. 

$4 , 000 
Gl7,3fi0 

5,!JOO 

:3!l, 7-10 

]l (l, 000 

< 3. 90-1 

" ta te . 

?\ w York- ~ -- -· . ··· ···I 
P nusyh ·nui>t .. .. .. . . . 

T no e . . . . .... . . . . . 

Y rmoot . . .... . . ·-----1 

To ta l-·- - ··- -- --

in 

,-,~ 

$-1~1 
31. 522 

3 1, 373 

1 "'· ,., I 
-· 19, 136 

ar · that t here 

·how t he variou u e to whi h th marble quar-
ried in 1 pnt: 

Di t1·ibuUon of 01tlput in 1896 among va!'ious usPs. 

--·-1 
, old by p rod ncer in rough t::l.te ..... . --·- --- · ---- - --- ..... . 

ldr'or on t ill bnildiu .r ......... . . ..... . . . ... .... . ..... ... . 

rum:noutal pu rposes . . .... . ...... ..... .. .. .. .. . .... . .. . --·· 

emetery work (mouum nts n.nd tomlJ tone) .. . . . . .. .. .... . 

lot riord•oorationinlJuildin "'l:! .. .. .. ....... . ... ..... .. ... . . 

ther cattering uses . .. ..... .... ...... . .. ..... .. - .. - ... -. · · 

Total 

,-.~ 

$5~1 
1 036, 163 

63,365 

13, 146 

329, 0-l 

30,96 

2,859, 136 
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In pe tiou of tbi tabl show ' that the large t . inglc item is out­
ide building 'to whi h u e 1,03G 16' worth of marbl e wa. applied or, 

in otb r word ~, 36.:, per cent of t lt whole. 
The u ·e to which tbe to ne" olcl by pr du r in rough . tat ' is 

actu r.lly put could not be certai11ly ascertain d. It is b ll"'ltt by build­
en;, stouecntter and finishinCY mill uppo ing it to b eli iued 
equally h tween · ut ide building 'cem tery work an d ' iuterior 
decoration ," thi . would increase the · item · b y 194-,563 in a h ·a , 
makin g t he amonnt d voted to out ide building,. l ~30 n6 · cmetet·y 
" ork, 1 001,700; interior de ·oration, 524-367. On thi · ba .. i 43 p r 
cent weut for out ide building 35 p r nt fo r · m t I'Y work allCl 1 
percen t forintP-riorcl coration; ther rnainin g ,1p r ntwentforoma­
mental purpo 'es and cattering n e , . u ·ll as m~tll omaro nt , tatu­
ette , etc. 

Of the amount known to hav b 
mou produced 1 p r cent, but 
devoted to cemetery 'rorl wa t h 
Vermont'~ perceu ta g b ·om G.). 

11 d vo ted to cem t ry work, Y r­
n the a ,· ulllption that tll tota l 
incr a · d figure, 1 007,700 th n 

New York Ruppli s the la rge t amoun t for ' 'out id builcling,' 
Georgia ·e ·ond Vermon t t hird , l\laryland fourth. 

Forint rior d oration in buildirws (i . . wain otinrr tilin g mant I , 
wa ktllnd. >tc.) rr eniH' , ec yield s{)( .P ' I' ('l'llt, produ cin g t hr l' tim 
a: mnch for t lli pnrpo · a· any other on, ' tat'. 

'fhcr' ha b ell tlur in()' t h pa, t f w year: at ud n ·yin a, Humber of 
marble prouu ciu g tate' to extcn l the ;tie of marbl fo t' out ide 
buildin g purpo. e 'tbus ·reating a ]argervolum ofbu:-;in s ' nd uriug­
in g marbl more d finit ly into colllp tition with other kind · of tone, 
~hich for the greater part ar u d only for buildirw. In tirn · of 
financial distr s inclul g nee in luxurie uatn rally decrea e · with th 
u. eof ton , a.· el ·ewbere. Thi bring abou t lower price an l r edu · 
margin of profit. Ma ny producer have tltcrefore sought to off rt lo , 
of trade and profit in d corative, monumental, and cem tery prod net~ 
by increa'e<l sale of ton e in the rough at r educ d priee for tru ctural 
buildin g rather tha n top quarrying altoo·eth r. Tbi statem nt appli s 
particularly to the more enterpri in g and letermiued prodn er , wlJile 
other: with le c::tpital inve ted hav cea ed operations altogetl1er, in 
·ome ca e permanently and in other with the i11t ntion f re uminO' 
when fina11cial condition ball b more favorab le. The e tatem nt 
apply with muclJ le , force to the marble indu. try in V rmont tlJan to 
tltat of any otlJer State. The gr at bulk of the marble output of\ er­
mont goe into cemetery products-monuments a nd tomb tone -and 
tLi branch of the bu iues ha grown to uch proportion. iu tb tate 
and is of uch long standing, wh il e the stone is o well adapted to tbi 
u e, tbat the pre ent period of depre ion bas imply bad tlJe effect of 
reducing the value of the output without compelling the leading pro­
ducers to seek other uses for their product. 
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There. i., however, another rea on to explain the fa lling off in the 
total value of cemetery product , and that i the iucrea ing competition 
of granite. 'Ihe beauty and durability of granite, it . u ceptibility 
to fin e effect in carving and poli hing, and the fact that t he cost of 
cuttin g, oruamentino·, and poli bing has become omewhat lower than 
for111 erly; :ue an ~ e which have made it a formidable comp titor of 
marble in the cemetery. 

While tb co t of manufa turing crude granite into monnm ntal and 
ornamental stock i decidedly greater than tha.t of producing the same 
effects in marble, it ltould be remember ed that the cost of th rough 
<>Tauit i le al o than that of uch marble as i uitabl e for the e 
u e . Furthermore, th rei , a , a rule, less ela,boratiou in granite monu­
m nts than is expected in marble. Thu cari es ar at work to bring 
these two kind of tone to the arne plane of competit ion. 

The popuhtrity of marble fOl' cem tery purpo e i more pronouoc d 
in th outhern State than in tlt New hngland, Middle, and W tern 
States. Thi i , a counted for by a climate iu the outh more favorable 
for pre ervation of the stone. 

Pric of Vermont marble uitable for cemetery decorative work range 
from 2.25 up to ·· 12 p r cubic foot, the la t-named price being that for 
the grade known a tatuary marble. There i a wid ditfereuce in pri e 
between crude marble and rude gran it uitable for monumental work. 
'J It pri f, r marbl ltn v alr ady b n given. Th range for crude 

ranit f, r m HumoHtaJ work i from 70 c nt to 1.50 p r ubi fo t, 
wllile for buildi11g ran it t lt pri ·e.s ar from ""5 to 40 ceut ' l>er cubic 
foot. 

eoeaia marble for build in a purpo 1 to 1.2- p r ubic foot. 
Th fo llowing table bow tlt 1 urpo s for which t he marble of the 

varion producti' e tate •wa old by th quarrym 11: 

T"a/11 of th e 1JWJ'bl Jn·odu ct, by uses and tates . 

I <w.. I_:··'· I ~ ... ,. I m'\7,~;.. .~;: '""''"'·I oc> .. l-- T-'o-tnl_. _ l 

alifo~uin ...... j $<.1. 000 ........... . .. .... ·- ·- ---· ---- ---· ...... .. 
orgut ........ 171 &J4 $25 . 

$4,000 

617, 3 0 

Idah o .. .. ...... 1, 500 4,000 ·-- ·-- -· ........ 5, 500 

Iowa . ......... 23, ·160 $6,200 ·--· ........ ... ..... -·-· 39,740 

~1 a.ry land ...... ·----·-· 109,000 1, 000 110,000 
M ~l athusetts .. 14, 763 56,641 3, 000 1,500 n, 904 

NewYork ...... 69,072 365,737 ----- · -· 41, 62 4, 471 3,19 484,160 
Pennsylvania .. 3,022 28 500 .. .. .... ........ ...... .. .. .... .. 31, 522 

Tenue e ...... 190, 103 .................. ·----· .. 190,000 1,270 3 1,373 

Vermont .. __ . .. ,106, 126 _ w07, 31~ 59, 165 661, 264 ~ ~ 1, 101, 557 

Total .. .. 5 3, 690 1, 036, 163 65, 365 13, 146 329 0-l 0, 96 2, 859, 136 

1 G·EOL1 PT 5--6~ 
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TIJe followiug tao! <YiY s t l1 produ ·tion of mn.rblo, by tatc·s. for t he 
ye<u-. 1 ' flO to l fHi. both in lu, ixe: 

J"a/ue of 11Htrble1 by ' 'itt /e.~ . f rO Ill 1 90 IU Jc','Jf;, 

State. 1 00. 1 91. 189~ . I 9~. 

Ca lifornia .. . .. .. . ' 7, 030 $ 100,000 . 11 :-i, 0 10,000 

Geor g ia . ____ . . . . . 196, 2ii0 275, 000 2 0, 00 2 t, 666 

Idaho . __ .. . .. ___ . . . ___ . _ . .. . -. . . - - - -. - - - . ..... - - . . . . . . . . . . . 4-, 500 

~;~~~;~~:~~~-::: :: :: J · -- - ~~~.-- ~~-- ~ ---- -~~~-- ~~ -- ---- - ~~~.- ~-- -----~~~.-~~ .. 1 

)l rt.S>l chusett __ __ .......... ----1---- .... .... .. 100, 

NewYork . : .. ---- 35-1,197 I 390,000 0,000 
Penn, ylvauta. .. .. _ .......... ---- .J.-,ooo 50,000 

T uu · 4Hl, 4.67 ·100, 000 3-0 000 

Vermont ·· ··- ·- -· 
catteriug .. _____ _ 

2. 169, 560 

121, ~o 

Total .... .. 3,4 ,170 

tate. 

ali fo rnia .. ___ _ ....... __ _ 

Georgia .. ___ _ ........... .. 
Ida ho . ___ __ .. _ . . __ __ . ___ . 

3,610, 000 

I 9~ . 

$13,420 

724,3 5 

3,000 

Iowa ....... ---- .. -- .. -- -- .. ---- ----.-----
Maryland ............... .. 175,000 

Ma sachu etts ............ ...... ........ .. 

N wYork ............ .... 501--

Pennsylvania .. .. _ ... _ .. .. 

Tenne see .. __ .......... -- ~ 
Verruont ...... ______ _____ _ 

Total ... . _ .. _ ... . _.· I 

50,000 

231.796 

1,500,399 
------

2.275, 000 

50 000 

3,705,000 

1 95. 

$22, ()()\) 

9,229 

2,250 

t. ' 750 

H 5,000 

2, 000 

207, 2 
59, 7 7 

3 2, 277 

1, 321,598 

.. -.. ~~~: ~;~. -I 

-7,000 

1, 621, 0 

2, Hl,092 

1 96. 

$4, ()()() 

G17, 0 

5,500 

39 740 

110, 000 

3,904 

4 '160 
31 522 

3 1,373 

1, 101, 557 

2, -9, 136 

The followi11 · i a con idf'ratiou of tiJ marble indu try in each iudi­
vidual productive tate: 

OalifoTn·ia.-Aitbough t iJ ere i much fine marble in alifornia, of 
great variety a to color and finene of grain and uitable for all the 
purpo ·e to whicl1 marble i put, it was in 1896 almo t entirely left 
where nature placed it. om concern did a li ttle bu ine.,s with tock 
left over from former year but t here was practically no occa ion for 
the removal of any more from tbe quarrie . 'l'be construction of tb · 
city ball in San Franci co called for a small amount for u e in interior 
decoration. ome of t he producer predict better conditions for 1897. 

Oolorado.-At the present time (March , 1 97 ) Colorado is engao-ed 
in producing marble for u e in a new public building in Denver. 
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Operation have been going Otl for ome little ti me, but it i. doubtful if 
any cons iderable amount wa taken out in 1 96. An in teresting paper 
on Colorado marble, by I rof. Arthur Lakes, appeared in the Augu t 
(1 95) numb r of tone, f whieh t he fo ll owing i a brief ab tract: 

The mo t important depo its of marble are found at. th bead of 
Yul reek, iu Gunni on ounty, mile f rom t lle pre ent terminus of 
a branch line of the Rio Grande Railroad to t he anthracit coal min , 
12 mile from re ted Butt , and 32 mile from Gunni ou . t the b ad 
of Yul Creek, and also on Crystal River the Paleozoic lime tone have 
been cry tallized in to white and' ariega,ted marbles. The following i 
the ction of tbe marble from top to bottom of tbe mountain in which 
it cur~ : 

l 't>rtical section of ma1·ble beds on Yule C1·eek, Colomdo. 

[Top, ' JU artzites nml porphyry several hundreds of feet thick .] 
F eet . 

1. Pul' white coar e-crraioed ma rbl , v ry imilar to bnt finer than tha t of 
Georaia .... . .. ... .. . .. . .... . ............... _. _ . . _____ __ _ . _____ ... . . . 

2. Pur white fin e-graioed s tatuary marbl ... . . . . .................. .. . .. . 
3. "\Vhite, with blue s pots, both fine and coar e crraiu d anrl oft . ........ .. 
4. Pal chocolat , with gTeen tripes, porph yry b u feet thi ck ....... . .. . 
5. Dark blui h-black .. .... . . . . . . . . . . . . . . .......... .. .... .... . .......... . 
6. White, w ith blue vein (like th Italia n) ............................. .. 
7. Delicate fle h or ro eat color, with dark-!!1' en veins ... .......... . ... .. 
8. Same, with dark-green blotches ...... . ................. ... ............ . 
9. Uhw-"r ay , bard fane g rain <1 .......... .. .. . . .... .. .. . .... ... . ...... . .. 

10. F ie h colo•· or ro at a nd Ji crht "'l' n , mottled .... .... ....... ......... . 
11. Pur whit . ta t uary," ry tin -gmin d, of nrrara qu a lity ..... ...... .. 
12. Vari gated, n. o•nl inatiou of manr of tbos color . ................ ... . 
1::! .• ra s gr n •· ligh t gr eu ~<eq entiu ' ... . . ....... ..... .... . .... . .. .... . 

125 
100 
30 

11;0 
40 
40 
10 
2 
9 

30 
7 

200 
30 

---
'l'otnl of tlllll'bl es nnd rv ntiu .... ............ .. .......... ... . 723-750 

lop of d bri ' ·on al 111 t of th und rlyiug formation of tlle 
low r part of th mountai n to it ' ba Her and tb re, however out­
crop f marbl and quar zite ar vi ibl and at the ba e fundamental 
gran it , on whi hall the e formation r t . 

r markabl f ature of the e marbl b d ' i their fin ne a nd 
olidity at t ll e urface. I n mo t di ·tri t marble i of li ttle omm rcial 

value till a depth f everal fe t ha beeu attain d and the rotten 
UI rfi ial 'I'll t remov d. 
Th e dep it ar not wholly on fined to the h ad of ule Creek, 

thono-h th t hick st and fiu t depo its app a.r to be tber but after 
lopin o- down gradual ly to the l v 1 of t ile vall y and pa inn- for 

awhil - ont of igb t, t b amt' belt reapp a r alono· Cry tal River orne 
mil s di tant. 

of marbl in t he Un ited tate have b en made in 
r cent year whi h di lose a t on ·e so much iu favor of tb e material as 
do tho in olorado. The operations of q uarrying t hi s marble will be 
watched with much iutere t, parti cularly with reD renee to the co ndi­
tion found after the surface ha been well removed a nd t he interior of 
the ma s co me to vi w. 
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id nt f rom tit 

remainder w n t ior ·emetcry u 
tot~Ll valu of th output was 19G 350 mo 
ornamental work a nd interior c1 oration. It is evident, th o that h 
o·t'O\vth of the indu try in Georgia has been du to the rapidly in ·rea ' ­
ing a,pplication of th mat rial to , tru ·tural or out ide bui.Iding ra h r 
tba11 to in ·rea ed u. forint rior de ra tion tomb ton !>,or ornam utal 
products. 'l'hi chang in tlte 11ature of the us ' to whi h marbl i 
appli dis not confined to 0 orgia, but it i ' cbaract ri tic of t he indu -
try in otlter tat sa well. Itt lJOrt marble of c rtain o·rad i le 
of a luxury t!Jau it t1S d to be. Pri · ba,v ' com down that t bi 
beautiful nuLterial is within tb rea ·h of bnilder of all Ia . lia rd 
t im e lt < ve done much toward tbi end by curtailitw in th fir t 1lac , 
demand for interior ornant ntation, thu ' au in a drop in price . . 'I hi 
de ·liu e in price soon brought c rtain grad of marbl to a fignr whi h 
permitted. a mor lib ral u e for out id building. Pro lu •r bav met 
th ·bang d condition l.Jy pu hiuo- vigorou ly forward in th produc­
tion of building marble aml iu advertising it claim for r coo-nition 
aud adoption a · a building ·ton in corop tition with oth r 1 rna­
mental mat rial . 'l'l ti · iucreased u e of marble for ut ide l.Juilding 
con titnte what i r ally a n w industry, and whi le 111 arbl will, of 
cour e, continue to be u d. fori uterior decoration and c ut t ry work, 
and in increa in o- amount a· commercial pro. perity return , the u e 
will probably never again appropriate o large a proportion of the total 
output a formerly . 

For tile very be t cla e of marble tock, pri ·e~ have b en quite 
firmly maintained, but produ er. are at the ame tim vigorou ly pu b­
ing marble to the front a a building tou , and this i made po ible 
only by reducing tb price or ~uch stone to a figure which will admit it 
to competition with tbe e tab li bed buildino- ton s of th country . 

lclaho.-'l'be output of marble in Ca s ia County in r a ed slightly. 
Mo t of it wa u ed for cem tery work. 

Iotca.-Production in Iowa increased to about thr e time tb out­
put of 1 95. Mo t of it was old in the rough for building purpo e · ; 
non for cemetery work or iuterior deeoration. orne of it wa used 
for oruamental purpo e . . 

Jlfat·yland.-'l'be output in Maryland declined omewhat in 1896, 
owing to the general depres ion of trade. 

~1assnclmsetts.-The output in Ma achu etts increa ed quite de­
cidedly in 1896. 'l'bi · was largely due to the operation of a number 
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of 11 ew firm which began qunrryi11g duri11g the year. The marble of 
this tate ha au e tabli heel reputation for building to which purpo 
mo t of the pr Lluet is cl votetl. The reader attention i ail ed to a 
description of We tfi lcl rpentine marble under th beading' :Xew 
di,coverie iu tbi report. · 

?·tew l 'ork.-Tbe valu of tbe marble qnarri ecl in 1 !)6 wa, . 4,160 
a fiO"ur more than twice a laro·e a that for 1 95. l\lo t of the prod­
uct wa us d for buildiug purpo ·e and carne from\\ tcbe ter onnty 
although maller a mount wer obtained in t. Lawr·euce, Dutcbe s, 
Warren, Columbia, and lVIadi on counti s. ew York produc d mor 
marble for out ide buil1ling iu 1 96 than any other tate; mo. t of t be 
in ·rea e wa rlue to larger operation a,t Tucka,ho . 

Pennsyl cmia.-Mon gom ry a.nd Cbe ter counties yielded a11 output 
valued at 31 522; mu •lt of the product i u d for out id building; 
operation in he ter County have ext ncled but li ttle beyond the 
initial tage . Tlli ~ ton (Avondale marble) i a bard dolomite not 
quarrieu with ea e, but highl y . e1· iceab le on a ount of it hardues 
and apability of '"i hstand in g the actiou . of acid . 'rhi marble ha 
1J en de rib d in a former report. The marble from 1\Ioutgomery 

otmty i well known to t he tracle a nd l1a been quarried for many 
y ars. 

Tennes. ee.-lt i evid nt from t h •u to whi h marble i 
1nt air ad giv 11 that in th amount f marbl d vot cl t interior 
t1 coration in lJnilding. T nn , ·e . tand far in h lead of any other 

tat . In tb pa. t thi . appli ation of th mr~rble ontpu t of the S ate 
l1as b n th l a.d in g 11 v •r in th n. e of ma1·bl in t h manu­
fa. ·tlll~ of fnl'lli nre tab] top t ·. w nt out of fn bion. 'S w ltow-

,. r th grad f ton d ignat d ' rnox pink ' i . b coming known 
a bniltling material and it merit for uch u e are ·laimin()" consider­
able n.tt 11 iou fro m con nm I'. of building marble. During 1 !l4 and 
1 95 au in tiga.tiou of •r nn see marble with :p cial refer 11 to it 
u, a ' a nonts id lJnildingmaterialwa ' mnd nttb ngiuerin o· Jabora­
tory of th t~ niver ity ofT Ame t·u~b itw trength t st were 
made upon 1-inrh cub , a.wed and and-rubb d and placed b tween 
hardeardboard u bion. Tlt tableo n thenextpagegiv there nltsof 
the, e te t . o ditf r nee could b d teet~ in •ru hin g treugth when 
tb 1 acl wa appli d p rp ndicular to th b dding and wb u parallel 
to 'it. 
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Phy ica l te ts of 1'ennessoo marbl~. 

No. of 
N umber I of sam· Crushing R marks. sam· Description of marble. pies loHrl. 

pie. broken . 
--- ~- ---

LbB. ptr Bq. in. 

1 A light pi nk marble, with fe w 4 16, 500 
t races of fo s•ls, nod nearly 
whi te w hen tool-d ressed or 
sa11d -rubbed. 

2 Da rk -p ink marble from same 2 13,750 A fni r snmpleof a grad of mnr-
? uru·r y as No. 1, b u t taken bl suitabl only tor int rior 

rom n. higher stratum. de oration. 

3 Light-way marble with dark - 5 17,000 A fair snmpl fa. "~elJ . known 
bh.e lines nearly fre from marble. 
fossils. 

4 Dark ,-Rri gated marbl , of 6 1i, 600 A. much h ifhor lMtt hnn fill be 
hocolnto color with fo ssil s oxp cte< from t he dMk ,·uri . 

well defined nn<l abuudnnt. I gat. d mnrhl o ns n clnss. 
5 A dark vnri gnt.ed marble bu t 4 16, 150 'l'hiswnsth onlysnm >I test cl 

recentl y opened. thatshowecla ny woll -clefi ne<l 
heddin g. 

6 An average samble of dar k 4 14, 400 
vari iate<l mar le so much 
us d or interior work :t few 
year ago . I 

7 Alight-colored marble, grny :wei 1 .100 
pink1 uuif'orm in color, fos~ils 
woll deiined and abnndnnt. I 

The following test to d termi ne ~~b orptiv capa ity w r mad . The 
ample · wer Jlr t weigh d wl.Jeu tli c~m to tbe laboratory as a, beck 

to ubsequent work. They were then heated to at mperature ranging 
from 2120 F . to 2750 F. an d weighed each day until the weight b cam 
con tant. They were then placed in water and weio-hed dail y u ntil t he 
weight again became con tant. 

The foll owin..,. table give tl te re nlt of ab orption te t 

Ab80l:JJfiQ1t tes ts of Tenn essee ma•·ble. 

No. of I \Vrught 
sam· I dr) , in 
pi . gram . 

W e ight 
af1er 

inuner· 
sion. 

Gnin in 
w eight. 

P a ri<! by 
we ig ht of 
s tou for 1 

par t of water 
a b. orbed . 

Per cent of 
gaiu . 

--1- 42. 70 42.735 ~~ 1 iu 1~ -;;,000 2 

2 44.20 
1 

44.275 . 075 I 1 i n 600 . . . . 0011 

3 
4 

5 

6 

7 

43. 5<1 

43. 15 

4-6.53 

43.57 

'~3. 19 

46. 53 

53. 4 1 53. 525 

« . 63 I 44.655 

. 03 

. 04 

.00 

I 
I 

1 in 1 240 .. 

1 iu1, 100. ­

Less t han 
1 in 8,000. 

. 0008 

. 00093 

. 0000 

. 0~5 1 in 1,070.. . 00093 

.02:- 1 in 1,4 0 .. ~ . 00069 

RemarKs. 

This resnl t is so fa r 
from the average 
that it se m s 
banlly creilible. 

Tb is r o S·n 1 t n 1 s o 
ems hardly cred­

i b le. 

_j 
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The following table gives there ult of an analysi of an average 
ample from four large bloeks of Hawkins County variegated marble 

by Dr. Albert L. Colby. of the School of Mine , .r ew York City: 

..-l11alysis of Ha.wkins County nw1·ble. 

P r cent. 

Moisture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12-

ili ca., iO , ... .. ........ . .. ...... ...... ..... . ... . 125 

squioxid of iron, F ,0 3 • • • • • • • • • • • • • • • • • • • • • • . 260 

Alumina, Al:0 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Trace. 

Lime,CaO... .. ..... .. ... ... .... ...... ..... .. .. . 55.320 

i\f agnesia, MgO...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 021 

Carbon dioxid, CO, ...... .... ........ ..... . .... 43.510 

ulphur ...... . ... .... .... .. . . ....... .. . .. .. . ... . 005 

Organic matter and loss . . . . . . . . . . . . . . . . . .. . . . . . . 634 

I This a,naly i hows the ton to be a very pure carbonate of calcit1m. 
Th , following table give the r ult of an independent et oft ts 

of ru lting tl' ngtb , made by the Riehle Bro . Te tin()' Machine om· 
pany, of Philadelphia, in May, 1 95 : 

Cntsh.ing-strenglh tests of Tennessee ma·rble. 

.1: arne of sa.m plo. 

Pi.nk T nn ss e ...... .... .. ... .... .. . 

White Tenne ee . . ... ........... ... . . 

D ······· ····· ··· ···· ······ ··· ·· 
no .. .... ....... ... ....... ...... . 

ize in iuohe . 

2.011 X 2.009 :X 2.011 · 

2.013 :X 2.014 :X 2.012 

2.013 X 2.003 :X 2.013 

2.014 :X ~.015 X 2.013 

llrok at 
pres uro in 

p UIH) S. 

63, 160 
. -o 

65, 400 

59 250 

Tb low ab orption hown b Tenne . ee marble show, that it i not 
liabl to ·taiu from coloring matter brought into conta t with it. 

~rh rei. · a wid differcnc in price b tween the ma.rbl devoted to 
building JUrpo s and that uitabl for fine ir:terior work or monu· 
m ntal purpo e . 

Material which i taken out in block too mall to aw goes to the 
dump unle utilized for building bul'l1ino- iuto lime, road meta,}, or 
railr ad ball a, t. 'I he e block are ju t a well adapted to outside 
building a any of tlt ma.terial taken from tb ' quarry and on e· 
quently bnildjng marble may be old at a low flrrure and is tlm able 
to eomp te on the ba i of pri e with comparatively inferior kinds of 
ton . 'fh re seem to b no good rea on why Tenne ee marble · 

sl•onl<l not achieve suec s in its a pplication as a bnildinrr stone in 
comp tition with marble from otl1er localities which devote the bulk 
of t!Jeir output to out ide building. 
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Production in 1896 a.mouutcd to a vaJ uution of 
i a gain of Hl 0!>6 ov r 1 !>5. \_bout h alf of Lhi v;duation rcpr ent.· 
stone sold in th rough. T he purpo ·e. for which t l1 e sto n thu sold 
was u e l can uotbe certainly a c rtaiu <l, but doubtle · mu ·h of i t wa 
applied to building. It e m rea onable to f\xpe t t h:ct in t h our e 
of a few years Tennes ee marble will bav be om ge nerally lm own as 
a building stonP. 

Vermont.-Tile value of t h marl>! output in 1 9G wa. . 1 l OJ ,5.J7; 
the flo·ure for 1 95 wa 1,321/'9 . It i.' vident t hat th r ba b en a 
decline, but a dccrea e in proflu tion of alm o t v rytlting in t he lin e 
of min eral prod net for th la:t ~ w y ar ' ba. b n t l1 ru 1 , t lli · re ul t 
in the ca e of rnarbl will mtu no urpri 

Of the total output, 60 p r cent was devoted t c met ry work whil 
t he r mainder wa rlivi1led ]j tween wiJ at wa old · in t he rough," for 
"buildin g," for ' interior de oration ' and for ornamen t<~ I worl .' 

The marble of Yermon t overs a wid rang of f)_ua litie from fin e 
statuary marble to grades old only for nt i.de bui ldin o-. Tllat pro­
dueed at We t .Rutland and in i t vicin ity i a yet w it l1 ou t a p r in 
tbe oited State for the fine t u e to whi ·h marbl i appli ed a nd it 
snpplie a large proportiou of t he tock u d for cemet ry work in tb e 
United State . l\luch i aitl fro m t im e to t im e in regard ton w eli . 
coveric of 'fin t~ttuary marble ' in one lo ·ality or a not h r iu the 

ui Letl tate~ , but to find an ontcroppino- of good white m::t,rble i on 
tlting and to prove tbat the marble i obtaitHtbl e in larg t')uantit ie., 
free from serious flaw , and u ·ceptible of fairly economical quarrying, 
i another. l\larble can l1ardly be aid to have be n di cov red un til 
much mon y ha been pent in ope11iJ JO' it up o a: tor v a l t h clt ar­
acter of that beneath the urface as well a it probable extent and 
acce ibility. To make a ncce ·of marble quarryin g mean · compli­
ance with a variety of conditions, many of which are probl mati al at 
th e ou et and can only be a certaine l at t he expen ·e of time aucl 
money. 

Vermont i likely to r emain in Jir,;t p lace for production of fiue mar­
ble for many years to come iu spite of claim. to superior pro 1 net wh ich 
are occa ionally made in connection with new di . cov r ie el e\Ybere. 
Fine white marble will always be in dem aud a nd will a lway ·ommaud 
a high pri ·e, both on account of its beauty and it tarity. The i.ncreas· 
in g u e of granite in cemetery work a nd its competition with marble 
in this application i discussed elsewhere iu t lti. r eport. 

Th e following tabular statement how the nature of tb ·e:-;~i ve 
layer of marble in a quarry at We t ltutlaod : 
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I 

• ectio11 in ma1'ble qnmTy at rlest Rutla11d, T"ermo11t. 

i~~: ~~::t~·::::: ::::: : :: :::: :::::: :::::: :::::::::::::: ::::::::: .·::: ::::::::} 
Green s tripo . ........ ... ........ .. ____ __________ -- ---· .. ...... .... . ... ____ __ 
Thin statu!Lry _. __ ...... ... _______ .. _ .. _ .. __ . _____ ____ ________________ _____ _ 

Striped monum on _ . .. __ .. .... ..... _. _ ... . _ .. . __ ........ .. ...... ____ . . .... .. 
Statuary .......... _ ... __ . _ ..... __ _______ .. _. _. __ ___ . ___ __ ___ _____ ____ . __ __ . 

AY em ge la.11 r , h alf gr en, h a lf w hi te .. .. ... .... .. .... __ .. . . _· __ ......... ___ . 
Bro adill a. .. . .. ...... ...... . .. .. ....... . ..... ........ _ .. ___ ....... . __ . _. _. _. 
Crink ly (s ili ceous; halfl io- h t, half dark ) ...... ..................... .. ..... .. 

Light, mi t h }Liaht · n a rlv · · '· 't Mott led, mi th . o e, · put e wd t e .... . .............. ....... .. .... .. . 

J ackma n la r (6 iu. g reen striped, 2 ft.6 in . w hite) ........ ...... ... ........ . 
herman (h a lf dark green , half w hite) .... ..... .. . ... ... . .......... . ... .... .. 

It a li a n blu e ..... _ ............ .............. .... .. .. .. __ ... ... .... ______ .. . . 
Mottled limestou , of no valu e .. .......... __ .... __ ...... .. .. ...... ...... . --. 
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'Foot. 

20 

2 
3-6 
2-6 
3-6 

4 
2. 6-3 

2-3 

4--6 

3 
3-6 

15-20 

The following analyses show the compo ition of mHrble quarri ed at 
West R ntland and Proctor: 

A nalyses of ma1·ble f rom TV eat Bntla?td, Vermont. 

White . ~<ou' I 
Percrnt. Per cent. 

I Blu . , __ , __ _ 
Per cent . 

To Aolnhl o ................ . 0. 40 0. 70 

'a r bo n 1l i xi de .... ... . .. . 43.66 43 .65 

Lint .... .. ............. .. ~5.26 5-.50 

1-Ia•~ n ia ... ..... ... .. ... . . li) Trace . 

0 20 

~ 99.67 1 

1 Iron a nd alumin a . .. .. .. .. 0 30 

Totll l .. ...... ... ... . 99. 95 

It iH illtere tillg to note th e ligh t di.fferen e that there i between 
tl•e bin a nd tlle white. The following two additional analyses were 
made by rr. J. N . Ha,rri : 

.Add·itio'll a l a11alyses of mat·bl f rom J.reat Ru.lla.nd, Fennont. 

lllne . w~ 
P er ce-nt. Pt'r cent. r=--1--

0.22 0.62 

4~- . 00 43.80 

55. 15 54,. 95 1 .

' i.l ica te of a lumiu:t . ... . ........ .... .. 

Car bon l iox i de .... ... .. ............ .. 

.57 0 59 I 
Ltmo ............ .. .... .. .... ....... .. 

Mttgne~i a ...... .. .... .. .. ... .... ..... . 
0 05 

~ --u~ ;;ul 
99.99 

I '<•":" mat te< u . u • •••••• 

rota ! 0---- . ---- . 0 -. -- -.. --. -. -­
·------'---
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.A nalysilt of 111a1'ble jront Prooto1·, e~·mont. 

In olubl 

Carbon dioxide . . ... ------------------ -- ---- -- __ __ 

Lime .. -- -- .. ------------ ..... -------------------­
Magnesia------ --- - ---- ---------- -- ---- ------ -- --

1 h on ""d ,; , ml ... -- ------.--. ------ ... w ______ •• 

Total . - ... _ . ..... ___ .. __ .... __ _ .. __ ....... . 

p~ 

o. 3- I 
H . OZ 

55.00 
. 25 

.20 

9~ 
Arlditinnal analyse ojma,.blcfr·ont Proctor, r ·e~· rno n t. 

Light. 

1 Pt r cmt. 

1~ 
Pe~~ 

Calcium carbonate - -- . • .. -- ... . ---... 96. 3U 9 . 37 

Magoe iun1 carbonate-------- - - - ----- 3.06 .79 

Jrou carbonate --. - ----- . -----.- . - . - -- . o-3 . 034 

Insolub le---------------- -- -------- -- . 63 .63 
Orgnni matter __ . -- .. .. -- -- .. -- --.--- . 00.1 . 0 

L

_"ll_l_a-ng_a_n_e--ox_i_d_. _--_-_· _--_-_· _--_-_· _--_-_- _--_-_- _· _____ 
100 
... -O-4. ~~-- I 

99 
.. oo

0
.,
9
- I Total ... _ .. _. __ .... ______ ____ __ 

NEW DISCOVERIES. 

Within tb e pa t few year there has been considerabl activity among 
trade journ al in calling at ten tion to new di c verte of marbl . nfor­
tunately many of the e newly found our e are handi capped by cli ffi ­
cuJ tie · in tran portation. There ar many ·ource · of fin e marbl e in tbe 

nited tate which are not utilized imply becau e the product can 
not yet be carri d to the con um er . Thi i th case ·with a numb r 
of localitie in Yirginia and al o iu olorado, Utah , and otller W e tern 

tate . It i a pparently much more difficult to find way a nd mean of 
carrying marble from known ource · hitherto unworked than to find 
till more new . ources ubject to th e a rn e limita tion in regard to 

tran portation . Considerable expen i involved in op ning up a 
marble quarry and in demon tra tiug tl1e appl icability of the product to 
one or another of tb variou u es to ,,·bicb marble i applied. A cer­
tain amoun t of uch pioneer work must, however, be don befoTe a 
ntilroad company will ex tend its line to accommodate th ne-. .v enter­
prise. which mu t be able to llow not only a product of fin e quality but 
in large quantity a well. Unqualified uccess ha attended t he marble 
operation of Vermont Tenne ee, New York, and Georgia quarries, 
but much money and time have been expended in !llaking the e regions 
what they are to-day. urrierous financial failures mark the progre s 



STONE. 987 

which ba been made in these States, and the prooTe. s made by t.be 
ucce , ful ha been atta in d by diDt of expert kuowledge of marble 

quarrying, uulimited perseverance and ability to command the invest­
ment of money. 1arble quarryi ng eems to ha,· for the uninitiated 
t l1 same 1 ind of attraction in le degree that gold mining pre ents. 
The di covery of a new ource of marble i very a1 t to be looked upon 
a inevitably meaning a large fortune fur om one. Whil iu former 
t imes there may hav been good rea on for such an attitude toward the 
production of marbl , it is certainly not so justifiable at pre eut when 
price for fini bed stock have be n d cliuing, and where su ce s depend 
more and more upon financial re ource , knowledrre of quarrying and 
manufacturing, aud the ability to command good tran portatiou facilitie . 

ATizonn.- White and colored marbles have beeu found in the anta 
Rita Mountain in Arizona. The Tucson farb le Works, of Tuc on, 
exp ct to op rate q narries in thi d posit. 

Idaho.- Ir. R. . pence, of Pari , Idaho ha f'llroi bed the follow­
ing information in regard to newly di covered marble in the vicinity of 
Pari : 

nnd d 

a v rtic~tl ame geo-
logic age. 

Th d p it divid naturally into two part which are very di tinct 
in hanwter and origin: 

J. A dik : nearly 50 feet wide of dark-gr en to ula k serpentine. 
2. On tb -a t ide of tb erp ntin e dike, and in close contact with 

it, is a bed, orne 75 £ t thick, of o-ray to \Yhi te cry talline marble, 
whi ·hi erpentine throughout. Thi bed of marbl e wa originally a 
bed of impure lime tone. Durinrr the metamorphi m of the rock of 
tllis region the lime tone was llanged to marble, and its impurltie 
cry tallized in the forms, chi fly of tremolite (white) in tll w stern 
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part of th bed and a ·tinolitc (oTe n) i n the a t rn part. Tu c tr mo­
lite wa very fi nely and t il e actinoli t rcttb r co~Lr. ly ·r·y tall iu , in 
lender p ri matic for1n 8. 'l 'hc g reat diko of rp 'u t iu mu t. have b eu 

orio· in a lly a very •oar ely cry tallin basi· rock, ou i t iug largely of 
hyper thene or ome related min raJ. uri ng· he :tit ration of th 
dik e to crpentine tl.le tr molitc a nd a ·tinoli t in t l1 a<ljoiniuo· l>t>d f 
marble ba e al o been cl.lang d to erp nti ue, tile fonu r btrrrely a nd 
tltc latter almo t wholly. 'Ill fir t I ro · ·. of m tamorphi m chang cl 
tl1 e origi nal lime8ton in to a n ordin ary o·ray marl>! , imilar to t hat of 
score of other d po it thr UO'bout w E nghLnd · l>nt t he · cond 
procc of metamorphi m, w!J n th acce ·ory t r molit a nd a t inoli te 
were ·erpent ini zed, l ~:1s add d ~rcat intere t, b anty and va lu to t il 
deposit, and given it a lliO'il]y uni 1u cbant •ter. 

Tbe quarry which ha b ' n op ned in tb ma rll e n· iv th foll ow ing 
' ection, f rom west to a t: 

ect io11 of a mar/Jlo deposit at W68tfield ilfassucl1118etls. 
F t. 

1. )fa si '<'e black and grc n erpcutin e (dike) ............. .... .. ......... .. ---- 45 
2. Finel~· crs talliu white trcmolite ___ _ ... . .... ....... ...... . ...... ...... . ... !J 
3. 'erpcutiuic aucl la rniuated gr:Ly marbl (verd a ntique) with ev ml thin part-

inrrs of shaly material about ...... ............... ............... .. ....... 11 
4. 'erpentio ic !ITay marbl (ver1l antique), not o much l aminated an l without 

definite partings ... .... ______ .... ... ...... ............................... :{9 
5. Mao· ive s rpeutiuic marl.>] ( paugled) ................ .... ................. . 2:1 

Total... . ... . . . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . .. .. . . .. .. .. .. . . . . . . .. .. . . . . 123 

Iu the quarry, the westeru border of the dep it appe r to lie 
directly ::~,gai n t a . olicl v rti al wall of ·chi t a nd coar grani te 
(peo-matite) which would be a very favoral>l condition in d ep work­
ing._ But on the ea t itle t her are veral ~Ll t rnatiou of oap toue 
and actinolite with chi · an l pegmatite for a br ad tb of about 25 feet 
befor th olid fo rm atiou of chi ·t and pegmatite i .- r acbed. 

Wi th t ile ex eption of tb befl of tremolite ( o. 2) ancl t b ~h aly 

parting. in No. 3, the entir ctiOlJ, aggregating fully 115 feet, i 
valuable marble. Tbe mo t r roarkabl e fea,ture of tb i depo it i · the 
fact that it embrace· three entirtlly d i tinct var ieti of erpentin ic 
marbl , ach of oTea b au ty and inter t, and ach form in g a, , olid bed 
of ample tbickne · for couveni n t and economi c working. The e 
varieti s are: 

1. Ma ive black and green serpentin e, forming tlte gre<tt dike, 45 fe t 
thick on the we t sid of the <)uarry. 

2. Variegated or veined a n 1 mottled gray and gr en verd a n tiq u ·, 
50 feet thick. 

3. Ma s1ve black an l gray spangled marble, ..,3 feet t hick. 
1. Ma ive black and green serp ntin e marble. Thi variety would 

be a valmtb le marble, ev n if it were simply a pl ain bl ack ; bnt its 
beauty arnd intere tare greatly enhanced by t l1 e l>ri o·ht green pot or 
ocelli of marmolite (a folirtted form of serpentine) . The c vary iu diam­
eter from about one-four th to t hree-fourth s of an inch, b ing mall est 
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and moRt itT gula r near t he border of the dike. Th1 marbl polish s 
well , and it is not only ·trikin gly ri ch and band orne, hut i ·· pra·ti­
cally uuiqu , being matched by n o marble now in u ' e. F urthermore, 
tll i clike of serpentiu e i. thorough ly ma siv e and ·olid in tructure, ·o 
t ha t blo k of almost any form or ize can r ead ily be obtained , and it i 
Ro free from the flaws and blind eams wh ich are the bane of most erp n­
t in marbles that it can be safely worked a nd u ' ed in almo t a ny form, 
fro 111 thick columu to t hin labs. It will probably b e found be t 
adapted, howev r , for column , pi la ters, pede ta ls, t . It appear­
a u ·e in t h nat ural ledge and bowlders i o ound an d . ati factory 
that the writer- is led to believe that it will a l o give good re ul t in 
exteri or work, al though that i a crucial t . t for a erpeutini c marble. 

~. ·La min ated gray and g r eu verd antique marble. This bed has a 
total thickne.' of about 50~ t, and tb e stru ture throughou t i ui -
t inctly htwinated or tratifi.ed in vertical north- outh plane . Th e la m­
illfc ar tltinn e tin th western part of the bed, and, a a.lready noted, 
everal thin layers in the western quartet· of t he bed are of a. omewbat 

sl1 a1y character. But t he east rn thr -q uarter· e 111 to be quite 
soli d, :-::o that ·ouuu block· of almo t any de ired size ca n pr bably be 
obtained. Tbi variety cons i ·t of a cry tallin e li ght-gray to white 
dolomite marble mottl u clouded, and veined with li ght and dark gre n 

rpenti11 e. When v iewed ed o·ewi e it can be . een tbat t he serpentin 
i;; to a l ar<r xtent int rlaminat u in thin la.yet· or p <ttclte 'nth the 
<lolollli te givin<r rise to a mor or leR' distiuct tripi nO" or bandin g, 
whi ·b mn~t prov an attra ·ti featur of th marl>! . But on nrface. 
para!! l with t il l a mination it pre enb; in teat! a uot d, mottled, 
clond d a nd v iued fl" ·ts in ndl . variety and marked l>e~LUty. 

Th col 1 .. t hou gh bright ar oft and blending. Tbi ' marbl , lik the 
·an bu u d ucc ful ly in a ny for m bnt tb writer anticipates 

that. i t will h wanted •h i f:l ' iu th fo rm f lab ~ r interior work, aud 
tit n a clloic will b pr >'en t d betwe nth la minated or banded a nd 
th Jllottled or v ined rd antiqu . 'l'lti marbl r emble very lo ely 
c rta iu p!Ja e of h t'lel> rat d 'o nn emara marble of Irela nd, but it 
i in th writ r\;opini n U]Priortoth e~ r igu marble iu both tren n·th 
ancl b <tnty. 

3. Ia i' o bhtcl" :mtl oTa.) Hpanrr l •d marble. 'l'lti marbl is t he mo t 
uniqu e of all. Th nHttrix or bod y i ' t h ame •ry talline li gh t-<>Tay to 
white dol01nit a. in th e <'CO IId va ri ety, x pt t hat tl1 truc:tnre i iu 
tit ma,in very uHt~sive a nd 11 0 tli ~Stin •t,Jy laminat d. Thi gray ba, e 
or ground wn rigina lly t hi ' kly s tor com pi t ly. panglecl with lender 
cry tals of actin li t fro m 3 to 5 iu •h long which are !lOW a ll cha ng l 
to black scrpentin . Altlwn gh di tin ctly r,.reen tint a.re wantin g, tlti 
marbl belongR in co Ui petition, 'vit!J t he verd a utiqne . It i. not unlike 
in g neml ffc ·t omo ofth l>la ·k a nd whi te br c ia marble but pau­
g l d ma1· 1 be t xw SR it most ·hara teri t ic featn r . The ser-
pentiu ry;.;tal ' (P" utlomorphR) ar . et a t all angles anu o ·lo ely a 
to form in <ron ral a complete JJ t "· ork. B ut som t ime a marked 
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radial ymmetry may be ob erved, and otl.t r iut r tiug and b ltutiful 
figur . Tbi IDarbl , like both th e otll r , t ak s an - ' II ut poli 11, 
and it . trength and mlt iv cl1aract r reuder it a ai labl for u iu 
all form', from column a yard in diamet r to tile th inne t lab . In 
fa t, it i so free f rom joints and eam ' thn,t block ' of any up to tl.t 
fu ll width of th e bed (23 feet) cau be obtained. 

'fhe rna iv black a nd gr n erpentine marbl e ntially pur 
serpentine (hydrou , ilicate of magne ia), and c rtain ly co11ta in 110 
ingredient whicll would be lik ly on xpo ' ure to pro e d trimcntal to 
it appearan c or durability. The verd antiqu and pangled marbl s 
are more variable in ompo ition , in· th yare mixture , in con tautly 
varying proportion of erpentin and gray marbl . Thi gray ba 
or matrix appear to be the am for both varieti and th fair t way 
of getting at the compo ition of the e varictie e med to b to 1 ct 
for analysi a ample of the gray matrix a fr e a po ibl from r­
pentine. The app nd d analy i , made by I rof. rtbur A. oye at th 
l\fa acbu ett In titut of Technology, lJow hat tb ··e marble , apart 
from th erpentin are nearly pure dolo mit , and e peciaJly that th y 
are practically fr from lel ter iou ingredient . In otil r word as 
regard compo ition, they ar id al erpentini · marble ·. 

A nalys is of ma1·b/e jro1n TVtslfle lcl, Massachusetts . 

~reLu u Uu u uu uu u u uu uuu p,.OOO: I 

ilica and silica te. . . . . . . . . . . . . . . . . . . . . . . . .. _ . _. . 20 
Ferrous oxide .. _ . .. _ . ... . __ ___ . .. . _ .. ____ .. ___ . . 41 

alcium oxide . . . . .. . .. ...... . .... ...... .. · ----· 32.77 

Magnesium oxide . .... .... · · -- -· .... .... .... .... 19.68 

Carbon dioxide ... . ....... . ..... . ..... · -- - ·- ·- -· -l .91 

Total 99.97 

Tbe following tests of the marble were made by Maj . J. W . Reilly, at 
the Watertown .A.r enal. The compre sed surfaces were faced with 
pla ter of pal'i . 

001npressi·ve st1·ength te3l8 of Westfield ma·rble. 

Dimensions. Ultimate strength . / 

I Se~~~~nl l!'irst crack . 
H eight. IComJlressed surface. 

. 
P ~ s~aro I TotaL 

IDO . 

Inches. Inches. Inches. ~ q. ins. Pounds. Potmdl. P011.ncts. 
9 4. 05 3.73 5. 60 20. 89 412,000 455,800 21,820 

9.75 3.57 3.24 11.57 139,900 139,900 12, 090 



TO E. 991 

Along the north ide of t he quarry a ma s of pegmatite partly cuts 
off the lll arbl , and 250 feet outh of th i line a narrower rna of peg­
matite divide the marble into two belts for a hort di . tance. Between 
the e two rn a.., . es of pegmatite there is a clear body of marble 100 to 
125 feet wide and 250 feet long, an<.l this is fully expo ed in the quarry 
for it entire breadth and about one-third of it length. A sumiug 
a11 average width of only 100 feet, it L found t lJ at thi body of 
marble contain , for every hundred feet in depth, 250 by 100 by 100 
= 2,500,000 cubic feet. This amount may be regarded a rea onably 
certain or "in ight;" and all tb geological conditions indicate an 
indefinite exteu ion downward, probably hundred of feet. The dike 
of black serpentine, as already noted, ba been traced for a long dis­
tance north and south, bnt bow far it is characterized by the bright 
green ocelli of marmolite remains to be proved. Thi attractive fea­
ture has nowhere been obs rved outside of the quarry, and, of course, 
it persistence in depth i, not known. It can only be' stated po itively 
now that a large body of it i. in sight, and that its indefinite extension 
downward is a fair a umption. 

Utah.-The llobble reek Marble Company has secured 40 acres of 
marble property, situated at priogville, tab County, about mile 
from the Rio Grande, Western , and nion Pacific railway . The stone 
i described by Mr. Don C. Robbin a a cho olate-browu colored 
material ontaining er tal of calcite catter d through it, making a 
highly ornamental ston . The wagon road to the railroad i said to be 
a11. ea ·y down grad , thu fa ilitatiug tran portation to the raHroad. 
Quarrying may IJ <lou to orne extent without strippin o·. 

Tb fo llowing information wa furnished by J'11.r. J. E . Talmage, who 
xamin d tb marbl inth int re tofthecompany : 
Th ton is a variety of oncretionary lime tone, and con ist of a 

great nnm ber of con retion or nodule , globular and el lip oidal, held 
tog ·ther by alcareous c m nt. 'rhe nodu.l vary greatly in ize, orne 
b ing mall r than pea an d other. from 4 to 5 inche in diameter. The 
nodul s are of a w li-defined concr tionary tructnre and in many case 
bow tb I•uclei about which the concretions have gathered. In a few 

in tanc well-pre erv d fo, sil bells are een to form the nuclei, while 
in other in tance tb nucleu is notbino· more than a grain of sand 
or a parti le of other foreio-n ID[btter no t recognizable by the unaided 
vision. Th oncretion are sometimes found eparate from the rna s 
of p bbl , which, when cut, bow a concretionary structure to perfec­
tion . u analy i mad of oue of the e isolated concretions showed 
that 89.3! per cent of the ruaterial is calcium carbonate. The separate 
oncr tion a~Jd themas ive tonesaresu ceptibleofaverybighpoli b, 

and in a poli hed co11dition pr sent a very beautiful appearance. The 
stone is comparatively free fi·om in o-redients uch as would i u terfere with 
u e for ornamental aud building purpo e , and is con idered to be well 
adapted to su.ch u e . It i of medium hardness, and therefore the 
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labor of cuttin g and poli bing w.illnot be g r at · 11 tb otb r hand, it 
i ufficiently hard to re ' is ordin ary can e of injury. The tone occur 
in extensiv , well-defm d l dg , compa ·t, a nd while varyino- o-r atly in 
appearance, wing to t he uneqn<Ll eli tribution of tb oncr tion , the 
formation affords very hwg rna e of compara,t iv ly homo o· neon. 
material. Tbe upply i · pm tically inex:ha u tible, whi l tbe ready 
ac es ibility of tb d po 1t and i t proximity to a ra,ilwa promise oTeat 
re ult from an intellio· nt working of tb formation. 

1Ve t ViTginia.-.farble ba b n di cov r din Po ·a hon ta ounty 
' e t irginia. Th ton i iu part lo col red, whit mottl d, and 

with dark veins. anegated tone i al ' o abnuda nt, runnin o· fr m r d 
to maroon. Tbe ·tone i fo 1liferou in ch aracter o far as th exami­
nation ba: gone, but a y t no ore running to on id rabl c1 ptlt have 
been reported upon. F i,- or G mil are ex po d view and eov r d 
by little debri · the b d is ·aid to be 40 f et thick and n arly honzon­
tal. Tbe property ha b n xamined by Mr. G oro-
marble expert of Rutland, ermont. A e m to b o· e 
with a newly di covered marbl bed, railroad faciliti 

LATE. 

The following tabl bows the out1 ut of roofioo· and milled late in 
189G: 

Value of slate p1·oduct in 1896, by tates. 

Roofing slate. 

tate. 

Georgia __ _______ _ 4,597 
:\Laine ........... _ 23,07 
1aryland . . _ . . . _ _ 15, 557 70, 194 

Mas acb usetts .. __ . __ ....... __ . . . ____ ...... __ . 

ew J er ey .... __ . 200 700 
New York ... . .... 115,002 7 '612 
Penn ylvania. __ .. 431,324 1, 391, 539 
T nnes ee _ ...... _ 1CO 64.0 
Vermont.- --· ____ 155,523 509,681 

26, 63 92,163 

$24,255 
1, 94 
1, 200 

3, 0 

334, 779 
7 0 

99,915 
15,700 

Total yaJue. 

72,14.2 
1, 200 

700 
2,492 

1, 726, 31 
1,420 

609, 596 I Vi'"'";" . ....... . ! 
Total __ .. __ 

1 
673,304 2, 263,74 

'"· 863 I 
--------~--------~--------~--------~--2_,_746,205 

A compari on of these figures with the corresponding totals for 1 95 
show a gain of 47,505 in value of total output, a gain of 135,266 in 
the value of milled tock, a lo s of$ 7,761 in the value of roofing 
slate, and a lo. s of 56,623 squares of roofing late • 
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'rbe following table bows the averag value of roofing late per 
square i nee 1 '!)0: 

.d~eraye annualJn·ice per squm·e of 1·oojing slate for th e entire country. 

1 90 . 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 • 0 0 0 0 0 • $3. 3J 1 94. 0 0 0 0 • 0 0 0 0 0 0 • • 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 $3. 11 
1 91 0 0 0 0 0 •• 0 0 0 0 • • 0 0 0 •• 0 ••• •• • 0 0 0 • • 3. ,, 9 1 95 ... 0 0 0 ••••• • • 0 0 0 •• • ••••••• 0 • • • 3. 23 
] !)2. 0 0 •• : 0. 0 ••• 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 . . :3 . 56 1 96 . . 0 •• ••• 0 0 0 0 ••• 0 ••• • 0 0 0 0 0. 0 0 0. 3. 36 
189 . 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 ••• 0 0 0 0 •••• 0 0 . 3. 55 

Tb price per squar ba. virl ently ri en about a ' much above that 
for 1 '95 a the latt r exce ds tbe figure for 1 94. 

Tlle indu try a a wltole ha doue exceedingly well onsiderin g the 
}ler istence of bard times. Thi would not have been theca e bad it 
not been for the appearance of what to all practical purpose i a new 
£ ature in the late iudu try, namely the export trade. Attention was 
attracted to tbe xport ruovemeut in the earl y part of tbe year, but its 
a ti ity increased until in July some notably large hiproent were 
road to England, Germauy, and other countrie . Iuch of tb late 
eut to England wa r e ·hipped to Au -tralia and outh .America. 
Tbi, roundabout way of reaclling the on umer in t-he Ja t-named 

countri ua been quite fr ely di cus ed in ome of tb trade journal ~ , 

and t he advisability of dealing dire t ~ith the for io·u u -ers of slate i 
o apparent that it i not uurea onable to look for a readju troent of 

trad r lation by wbi ·h mu ·lt uunec _ ary tran ·portation of the 
lat may b avoid d . Exportation have not b en con fin d to ro fing 

·lat but have inclu 1 d bla kbonrd in notabl quantity aud to some 
xtent otb r mill d produ ·t . 
Tb cau e of t!Ji r a th r udd en advance in xportation i in part the 

labor troubl and trike among tL e sla te quarr m n f Wale . As a 
r .-ult f partial ' U pen ion of. work in tit W I b quarri , and 11 ir 
con qu nt inability to fill ord rs t h 11it d Stat con ul in foreio·n 
par t wer in a~ win tanc called upon a rJ y in 1 06 to furni b li t 
of nited tat · late xp rter . .A. ~L re ult n gotiatiou, with Ameri­
can produc r w r oon under wa}, agent b ing sent abroad tor eive 
ord rs, wbil foreign purcha ers from E ng-land, Wa le , a11d Germany 
mad their fi>J p arau · in our own late markets. Our late e m to 
ltav given ati faction abroad and the trouble at be Wei h quarries 
have giv 11 produc r, iu tbi country ·uch au opportnuity to di, play 
their product and ecur trade a mio·bt ha b en much louo·er witll­
h ld und er normal condition . It i to be lloped that the trade tllu 
ecur ll by r a on of temponny ·ondition may be held by virtue of the 

quality of onr produ ·t and tb bu in s ent rpri €1 and agacity of our 
pr dn •ers. 

om difficulty with team Lip companies on tlJ que ' tio11 of privileg-e 
to hip slat in bulk r<1tb er than iu crate wa at fir t exp rien ·ed but 
t lti · wa finally overcome. Tl1e ·pen of crati ng was a very eriou. 
it em a.nd bad b en al moRt prob ibitory to xportation, o tl.Ja t tbe advan­
tage of shipment in bulk i one of cou iderable moment. 

18 GEOL, P'l' 5--GJ 
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The followin g ta.ble shows the valu of t be produ tion of sla te, by 
State , during tlt e year 1 !)0 to 1 OG, irwin iv : 

Valtl6 of slate, by States, .fr·orn 18 0 to 1 96. 

Californi a ...... .. .. 

Georgi a .. .. .... .. .. 

i\fa iu e .... ........ .. 

Maryland ...... .. .. 

' ew J er ey .... . . . . . 

New York .. .... .. .. 

Pen n ·ylvnn ia . .. .. . . 

Vermont . ........ .. 

Virgi nia ...... .. .. .. 

Other "ta.tesa .. .. .. 

Total .. . . . . . . 

State. 

Arkansas . .. .. ... . . . 

Cali fo rnia .. .. .. .. .. 

Georgia .... .. .... .. 

Iaine ... . ........ .. 

Roofin g lat . 

q1tares. 
3, 104 
3, 050 

41, 000 

23, 099 
2, 700 

16,767 

476, 03 

236,350 

30,457 

3, 060 

Value. 

$1 I 0 9 
14 , 50 

201,500 

105, 745 

0, 615 

81 726 

1, 64-1, 003 

59 997 

113, 079 

15, 240 

35, 625 2, 797,904 

Roofing late . 

qua res . 
120 

4, 0 0 

3, 000 

50, 000 

Value. 

$4 0 

24,000 

13, 500 

250, 000 

$4 0 
1 ,000 

4,263 

1,250 

4-4 , 77 

370, 723 

- --~~~- ~~~ -- 1 

J 91. 

Oth er j)Ur· 
po8ea than 

roofi ng, v al ue. 

Tota l v nlu . 

$ 1 , 0 D 
15 330 

21 ,500 

110,00 

10, 9-5 

126, G03 

2, ou , 726 

-1.2, 13 

113, 079 

15, 240 

Total v aluo. 

$4 0 

24,000 

13, 500 

250, 000 
Mary laud . . . . . . . . . . 25, 166 123, 425 $2, 000 125, 425 

New J er. ey.. .. .. ... 2, 500 10,000 .. .. .. .. .. .. 10, 000 

New York .. .... .. .. 17,000 136, 000 40,000 176, 000 

P enns l vuuia.. .. ... 507, 824 1, 741, 6 401, 069 2, 142,905 . 

Vermont .... .. .. ... 247,643 69 , 350 257,267 955, 617 I 
Virginia .... .. ...... 36,059 127, 19 .. .. .. .. .. .. 127, 19 

I Oth~ ~:::·~ u ~~. ; ; , u ;, ;~, ; ; ; u u ;~, ;,; u u ~. : .; u I 
a Includes A rkansas, M ichi ga n, nod Otab. 
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Value of slate, by States, j1·om 1890 to 1 96- ontinued. 

1 92. 

t.ale. Other pur· 
po•e than Totnl Ystlue. RooRn ';late. Vo lufj. 

roofing, ·cn luc. 

qtta1'CS . 

Californ ia ... _ .... . . 3,500 $21,000 ··---· ------ $21,000 
Geor " ia . .. ......... 2,500 10,625 -- ----· ···· · 10,625 

Ma in e ...... --- - ---- 50,000 250,000 ··- --- ------ 250,000 
Mary land·-- --- __ __ 24, 000 114,000 $2,500 116,500 
N w Jersey ----- -- - 3,0 0 12,000 ---· -------- 1:2,000 

ew Yor k __ ___ _ ---· 20,0 0 160, 000 50,000 210, 000 
P ennsyl van ia ______ 550,000 1,925,000 40 '000 2,333,000 

Vermont·---- - ----_ 260,000 754,000 260,000 1, 014,000 
Virgin ia · ----·-···· 40,000 lqO,OOO -- · · ·- ------ 150,000 

Total ... .. ---- !J53,000 3,396,625 720,500 4, 117, 1:25 

1 93. 

State. 
Tot:1l ,-a! uc. RooRng sluto_ l __ v_ aJ-ue_._l ~~!':: SJ~~ I rooting, valuo.

1 j--------- _____ , 

1------ ______ ' corgia ______ _____ . 

Main e ______ --------

Ja ryland -----· -- --
Jew J r y _____ __ _ 

w York ________ _ _ 

P no y lvnui n. __ ___ _ 

tah -----· ________ . 

quares . 
2500 

1 '1 4 
7,422 

900 
69,640 

36 1, 51 
75 

11 -50 
12-!,200 

37, 
3,653 

I !W,OOO 

-04,776 _Q6 
1, 314 , 451 1-7 24 

450 400 

$11, :!50 
1.:>9, 200 

37, 
3,6-3 

20-l 9 2 

1, 472,275 
850 

Vermont _________ __ 132,061 <10753 12 ,194 535,7~2 

Virgiuia __ __ ______ - ,~~1~1 __ 1_04_-, _84_7 __ 
1 
__ 1_2_,o_-o_o_

1 
___ m,347 1 

1' W I - - -- ---- 621 939 2 209, 049 314, 12,1 2, 523, 173 

• 
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lalue of slctte, by 

State. 

Cali fo rni a .. ... .. . . . 

Georgia ...... .. ... . 
Maine ... . .. __ __ .. . . 

Maryland . . ....... . 

Ne w Jer ey . ..... . . 

1\ewYor~ -- - - ----- · 

Penn yl'' !t.nia .... . . 

Vermont .......... . 

Virginia . . . • . .. . ... 

Total . ...... . 

tate. 

Roofing slnt 

quare.~ . 

900 
5, 0 0 
~4,690 

39, 460 
3T 

7,955 
•Ul, 550 
21.1- 337 
33,955 

Vnlu . 

$5, 50 
22,:-00 

123,937 
150 ~6 

1, 050 
42,092 

1, 3 0, 430 
45-, 60 

11 '851 

7 ,222 j2, 301 13 

Roofi ng slat .I Value. 

ont inued. 

Oth ~r pur-
pMes th nu Totn l vnlu . 

rooflng, vnlu . 

1 95 . 

$22, 9 l 

2,500 

2 4.50 
23 ,72 
202, 307 

19 300 

4 9, 1 6 

65 ' 167 
13 151 

2,790,32d 

Otb r pur-
poties 1 hnn Total vnlu . 

roofl og , \' fllue. 

1---------------1--------•--------1------

California .. ...... . . 

Georgia ........... . 

Maine ............. . 

Maryland ..... .... . 

New J er ey ..... .. . 

New York ...... . .. . 

Pennsylvania . ... . . 

Vermont ...... .. .. . 

Virgini a . .... ..... . 

Total ...... . . 

.. 

guares . 

1 500 
2,500 

23, 774 
13. 1 

200 
13, 624 

4.26,6 7 

221,359 
27,095 

729,927 

$10,500 
10, 675 

11 791 
59, 157 

700 
90,150 

1,437,697 
531,4 2 
92,3:-7 

---------
2, 351,509 

. --~;~.-~~~-· I 
1, 200 

[·· --- ~ .· ;;~· - , 
210, 05-t I 

1 93, 9 
1 19, ooo 

1 3n, 191 

$10,500 
10,675 

140,154 
60, 357 

700 
91, 75 

1,647, 751 
625, 331 
111,357 

2,69 , 700 
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Valu e of Bla.te, by tate , from1890 tG 1896-Coutinued. 

i----;-----.--------o--1 
t herpur- -~ State. 

Georg ia. ........... . 

Main e .... .. .. . . .. .. 

Roofing slate. 

Sqttares. 

4,597 

23,078 

Val ue. 

$20,38 

99,831 

Maryland..... . .... 15,557 70, 194 

Ma a.chnse tt ................ .... .. ...... .. 

Nt~wJ r ey.... .. .. . 200 

Kew York .. .. .. .. .. · 16, 002 

P · nnsylvania .. .. .. 431, 324 

Teune see... . ...... 160 

Vermont ... ... . ... . 

V ir<T ini a. .......... . 

Total ........ 

700 

7 '612 
1, 391, 539 

640 

509,6 1 

poses t h:ut 
roofi ng, value. 

----------- -
$24,255 

1, 948 

1,200 

-- ---- ·- -- --
3, 0 

334,779 

7 0 

99, 915 

15,700 

482,457 

Total Ya lue. 

$20,3 

124,0 6 

72,142 

1, 200 

700 

82, 492 

1, 726,3 1 

1,420 

609,596 

107, 63 

2, 746,205 

THE S L AT E INDUS T R Y IN T H E V ARIOUS STATES . 

cthjin·nia.-Tb late q uarri of tbi tate were slmt down for the 
•ntire year on a-c(·otm t of a lack of demand. I evival of g-eu ral pros­
I rity will doubtles r ul t in a re umptiou of pt·oductiv operation . 
Th sla t i f good qn::~ lity but ha to comp te with th e s cellent red­
wood shingl , of tho tat and natura lly in hard t imes th ·beaper 
material prevail . The produ ·er tate tbat tltey expect to operate 
during 1 97. 

Georgia.-The ou tput in Gcor o·ia i an increase o\· r that of 1 95. .A. 
n w finn, or ratb r an old ne reviv d, will iu 1 !)7 ndd jt~ efforts to 
tho e of th alr ad r exi tin <" cone rn . 'Ihe avera ge price per quare 
in crea · d from 4.27 in 1 - to 4.43 in 1 06. 

The followi ng- i a n analy~ i , of G orgia late, from the quarry of the 
Georgia, I at ompa11y, nt Ro ·kma,rt, made by lVIe r . J. W. Slocum 
and Il. H . a n Deve11t r, of Kuox\' ille, Teune ee. 
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, ili ca, .. .. .. . . ... .. .. -- -

Alumi na ... .. . .... .. .. . 

P rotox itl o of i ron . . . . .. . 

L im e ... . .... .. .... .. . . . 

Mngne ia ...... ........ . 

I otn siu m ox ido . . . . ... . 

odi um ox ill .. .. .... . .. 

arbon . .. .. . . . ... . .... . 

'------ --

A ualysis of R ockmwrt slate. 

:r r cout. 

5 . 20 

1 . 83 

. 2 

a r l.lon i ·ac id . .. ... . .. . 

ul phur .............. .. 

\Yat r .. .............. . 

T i tan ic :t id .......... .. 

Lith i<L .. . ...... . . . .... . 

Ox itlo .c: f mangan e~o ... . 

1 
l ota l .. .. ...... .. 

r 1· cc11t.. 

. 60 

. ,1!) 

4. 07 

. 10 

. 2 

T r :1 t' . 

0~.97 

If all that is now contemplated in t h wa of developing th H. ·k -
roar t slat e i a t na.lly carri cl ont, the indn try in tbi ta te ·hould. 
make i t el f fel t o,· r a mu ch wi der area of th country t ba.n i t a ffect 
at present. ix ty t hon and doll ar · h a ve alr ady been inv t <1 in one 
of tb e ent rpri se , r e:";ultin g iu t horong hl y Rtrippiog tb face of one of 
tbe older qnarric , ·wlJi c:h i. in condi t ion 110w to y i ld. ~ l at wi thou t 
roueh more prelimin ary work. Pr pamtio11 : for th e er ction of a mill 
for makin g wi tch boa rd are und er way. It is la irn ed. a tb r snl t of 
tests made at Columbia Coli g , New York, tbat e01·o·ia slate i xcel­
len t in its non ondu ·tio g p w 1· for le ·trieity, a11d is therefore valuabl 
for th e-manufacture of witch board . A compari on of tiJ r e -ul t of 
cbemi<:al analy es of Ge01· n-ia and P each Bottom ·late how them to 
be quite similar in compo itiou . 

1lfaine.-Operation in 1aine were le s acti,·e th a n in t he pr ceding 
year. Tbe sl ate of thi tat i of fine qu ality and alway comm ands 
a g·ood price . 

.Jfarylctncl.-Tbe outr ut bow a ·light increa e iu amount aud in 
average value per square.1 Tb i was $4.48 in 1 95 and 4.51 in 1 9G. 
All the Maryland slate come from the northern part of Harford oun ty, 
and the quanie are all in what i!:\ known a tbe P each Bottom region, 
wbicb extend in to York County, Pennsylvnnia. 

The following analy is wa mad e by Me srs. Booth, Garrett, and 
Blair, of Philadelphia: 

Analysis of th e Peach Bottom slate. 

• 
d lica .. . .. . .. .... .... .. 

Protoxide of iron ..... .. 

Alnmina .. .. . ...... ... . 

Lime .......... .. .....•• 

M:.t:::nesia . .. .... .... .. .. 

Alkali ...... . . ...... .. .. 

'nlphur .............. .. 

P er co11 t. 1-----------I- P-e_r_c_en_t_ . 

5 . 370 
1 

Carboni c acid.. .. ....... . 390 

10. 66l Carbon.. ..... . .......... . 930 

21.985 I Water . .... .. .. .... ...... 4. 030 

. 300 Tita nic acid ... .. .. ...... Trace. 

1. 203 

1. 933 
.107 

Oxide of m::111 o-u ncse. . . . . Tmco. 

Total.. .. .. ... . .... - ,.. 909 I 
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Th e followi ng te twa made by Prof. L . E. Reber, of tate College, 
P en n yh"a nin: 

Th e ftrst specimen, with pre ure appli ed parallel to natural cleav­
age, fractured at 22,000 p ou11d and cru ·bed at 4 ,200 pound . 

econd pecim n p r ~ ure appli ed 1 er pendicular to t iJ e natural 
cleaYage, fractured ut 4 l,OOO pounds a nd cru bed at 9-!, 00 pound . . 
TIJe fi rst pecimen cru b .d at . 5.6 tons per. quare foot. The e ond 
pecim u cru , lt cl at 758.4 ton per quare foot. Tbe Rpecim n. u ell 

were 3-inch cub . 
At the end of t he pre en t. chapter ou l::tte will be found an ab traut 

of a paper by Prof. Man , f1 ld Merriman , of Lehigh, read before a 
meetin g of th American ociety of ivil E ugio eer ou D ec mber 19, 
1 94. In tbi paper valL1able data on late of Cambrian and ilurian 
origin are pre ent d. Peach Bottom slate i tak u a typical of Cam­
brian lat , and tlte reader i t b refore r eferr d to t his ab tract for 
additional data re pecting i\Iaryland ·l ate. 

Ua sachttsetts.-Tbi tate mak i t. firstappearanceinthe · r ports 
as a late-producin o· tate, although t i.Je exi teuce of slat wi hiu its 
bord er bas long be n known , a nd mall amonu t of late bave been 
produced from t im e t o time within r · ·n ear . 

Tile fol lowiu o- i · a ~ t<ttement of tlte re ult of ana!y i · of late from 
Lauca ter Worce tcr ounty: 

I 
1-

.-lnal!JBis of Wore str1· Co•wly slc£1c. 

ili a, i , ..................... ......... . 

Alumina A ll~ ----- ----- - · · ·--- -- · - ---- -- --- - -· 

l\ !agnc ia, :lfgO .. ................ .. . ----·· .... .. 

F enic oxitl , F ,0 3 ..•• •.. .•••••••. ••• •.• - ..• • --

'Yat r .......... .. ..... . ·· · - · ·- ·· · ·· ·· ·· · ··· · · ·· 
Cal in u1 ox ill , aO .......... .... ........ .... .. 

Pota ium xi de, K,O ... . ...... _. ........ .... .. 

odium oxid , a , .. ...... .......... .. ....... . I C"b'" ..... . . .. .. .. ... ............ .. 

Toto l ......... ... .......... . . ... ........ . 

}'er ·~n t. 

60. 0 
22. 00 

. 70 

10.~0 

1. 0 
. 0 

1. 50 

. 0 

. 0 

99. 40 

Jlfinnesota.-Thi tnte does not a,l pear in the table a producing 
, late a nd a yet i t protlnc uone, but good mat rial h~r be n fonnd in 
Carlton ~ un ty a nd i 11 w b in g iuv tigated witll favorable re nl ts 
o far a e.xperim >nts have gone. About :WO qu, res have b en eli -

posed of locally. ample xamin d by tb writer , bow excellent 
cleavage and permanent color. Cleavage iR nea.rly verticaL Ribbons 
oc ur in tl1e urface lnte, but di , app nr 'v ith in ·rea ing deptl t. 'l'b e 
late i adapted to blackboard u. e a well as to roofing. Tran portation 
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facili ti are at band, and there i 110 r a son tlml'i far appar 11t why 
quarry ino- operation in time. or average ]Jro p rity honld 11 0t l>e 
profitable. 

cw Jcr ey.-Tbe ~ew .Jers y sl::~ te is a continuatio n of th l 1111 . .r l-
vania ·late b lt, aud the quarri a r 11 0t far from tit tat lin . 
is evidentfromtltetabl ,butli ttl hasbe ndon dur in o- .h pa tyem·. 

~~cw ro1·k.-Tito sla te output of N w York i · of special int re t, 
b· aus it in lutl e the only h rry-recl . !at pr tlu <l in th ttit r! l 
State . On account of it uniqu color and it ,.,.. •ity ew 
York tate, it ommand the hi <r hc ·t price f <LilY of It 
United tates. Tb total value of tit output in 1 DOwn ~ ,402 . 

thi amount 7 612 repre enterl the value of 16 002 quar ~of roofing 
fate; 7,502 . qua-res wer of r d slat valued at -7,412, nnd t he 

r emaiud er was purple or 0 '1' 11 late of the ·am g oeral charact r a 
much of tlt !at quarried in"\ trrnout. 

The followin o- data rclati\·e to w York aud \ nn nt late a,r f 
intere t and w r tll e re ult f •xperime11t by Mr. J. Fra,nci illiam 
C. E . One-inch cub w r u ed . 

ompressive an fl j lexm·al lesls of .F w To1·k a11 fl rerm ont slates, in ]JOU 11dB pet· in ch. 

Pu rple. Jled. ~ 
Comprcs i,·c strength, wood cn hion.· . .. ... . 

Coropre h·e ·tnmgtb, pa tebonrd cu hi ous .. 
19, 0 

27.760 
Coroprc ive trengt.b, no co bions.. . ... . ... 13, 60 

Elastic limit, uo cu ·b.ion .. .. . .. .. .. . .. .. .. . 10, 260 
Modulus of rupture . .. .. : .............. __ __ I 10, 

14, 170 

1 ' 110 
10, 190 

4-, 50 

7, 310 

13, HO 

17, 560 

. 040 

5 150 

' 10 

Penn. ylvania.-Penn , y lvania pr duceu late amonHtino- to about 
63 per nt of the total output of the wiJol cou11try. tl incr a e in 
product over 1 95 i evident from th table . 

The fol lowing table bow · th di tribution of th output among the 
va.riou producti e couuties: 

Output of slate in Pe11!lB!Jirania in 1 96, by counties. 

County. 

arbon ............ . 

r orthampton . . .... . 
York ............. .. 

Total. .... __ .. 

Roofiug late. Val u . Othe r pn r­
pos s, Yal ue. Total ,-aJ=l 

I 
'qua.re8. 

4, 000 $12,000 ---- -- -- ---- $12,000 
103, 935 350, 020 $153, 94 503, 96 

317,842 1, OO:'i, 2 1 I 1 0, 31 I , 1 6, 112 
5, 527 24, 23 I.. . . . . . . . . . . 24-. 23 

4.31, 32l 1, 39 1,539 ,-334,779 l--1-, 7-2-6,-3-18-
1

1 
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A quite decided advance in the production of mi ll ed stock i apparent, 
as ttre a l o th e effects of the ince ased export trade; in fact, lmt for 
t.bi tb r would bav be n a decline in output a compared with 1895. 
Pennsylvania r e eiv d mos t of the benefit of t he incr a eel exporta­
t ion . R pli e from mauy if not a maj ority of th P no yh ·ania pro­
due r stated bat dome t ic bu ine wa poor. 'ome, bowev r, claimbd 
tl1at tui defic ien y wa ofl' ' t by the advance in the export t.ra.de. The 
io ·rea, e in the production of milled tock i probably due to greater 
activity in tb manufacture of b lackboard , which coutribute quite 
materially to t lt e tock export d. 

The following i · an analy i of BanO'or late by l\lr. H enry L effman, 
of Phila delp!Jia: 

A nalysis of Bangor (Xo1'1hamplon o1wty ) 1·oojing slate. 

Po, "'"' I 
6 .620 
4.200 

12.6 0 

a l iu mcarbooate . ... . ....... ........ ...... .... 2.337 

Magne ·ia ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 75~ 

All< uli !'s .. .... ...... ...... ......... .. .. .. .... .. 3.730 

lll ois tun• and ombu tibl ma tter .' . .. .. .. ..... ... 4. 470 

To taL...... .. .... . ......... .. ...... ...... 99. 796 

n known to xist in T nn 
toqmLrryit<lr ofr c nt(latc. 
at hillJ O\\ , Blount ounty. Th 1 roduc-

~ laL Clllpany with hen dqua rt r at hatta-
no O'a. Th quarri L r nt th jun tion of the T nne e RiY r an d 

bram::;andP:m tb rcr ek ' . \Vaterpoweri abundant .. Twoquarric 
ar in op rati n, and a mill ontaining tw plan rs tw saw and one 
rubbin g b d ; f< c ili tie 'rill b iucren cd a bu in · expand .. 

1 ir tor Chari n. v al ott of tl1 nit tl Stat ological Survey, 
h:1 11er onally. tu li d thi lotality and ays that' wlJ JL t b layer ' of 
bedding oincide with tho e of lea,·a g- t he, la.t are of fi ne quality, 
ev u wb re t iJ rock i of nffic.;iently vari <l compo itiou to produ ·e rib­
bon . 'Ill durabilit ' of tl1 ma t>ria l i w ll ·bown by tile cliff along 
til · r iv r, ·wbi It h as tooll t l1e \\' eae for c uttu·ie .' 

• ennont.--.:.\T rmont tand eco nd iu outp nt of lnte producing a 
li ttle more t han tv;o- hird a mu ·lJ as Penns ' lvania. The export 
trad b nefH d Vermontquite uwt r iallyduringtue pa ty al',nltllOuglJ 
tll total valu atio n fall below t hat of 1 95. T hi b enefi t how d more 
fo r mill d late t b au for roofing. 'rhe late of V rmo nt di.tl'er ·· funda-
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m ntally from Penn ylvaui:t HI;Ltc in ·oior, t l1nt of P 1111 lva ni a being 
bla k or nearly o, while th Y rmont material i ' of vari u h, tl e · f 
purple and o-rcen . he entJo·, howC' ,·er, black f(lat ha b n fouud. a nd 
i bei ng quarried by t h mcrican Bla •k late 'om])~tny, who qnar­
rie and mill are at l3eHson, Y rmont, on Lak Cba.mpl a ill. F uture 
development · of th e 1Jl ack !at will b awa it ' <l ,~vi th in t r Ht. 

rirginia .-TiJe producliv quarTic ar at rv01lia in Bu kingham 
County. Th , output in 1 !)G Y ry 11 arly q ual d that f 1 !l5. B n i­
nes wa be tin tb early part of tb year. 

TESTS OF SLATE . 

Th following i an ab tra t of a paper by l'rof. 

of Civil Engineer~ on D ecem b r 1 fl, 1 fl-! . On 
in vestiga,tion wa to compar latcs of am brian and 
byte t upon typical rcpres ntativ of t h two cla 
are t herefor of g ' n raJ a · w 11 a ' of p cia! int re t. 
taken a typi al "ambrian , late i. t h Pen h Bottom 
Connty,Penn , ylvan ia and JJ ar f'ord onnty Maryl:lncl \\'ll il th ilurian 
late is rcpre ntetl by that from _T rthampton onn t ' , P mi , ylvania. 

H. nl t of exper im ent n thoP achBottom late:n fir ·tpr nt <1 . 
Tbo specim 11 were 13 by 24 iII he a 11 l Yari d rrotn o. ~H to 0.:.?0 iLl h 
in thi kne . Forte ·t f str ngth t h y Wl'r la id on upport 22 in be. 
apart and broken b~ a load lowly applied in tb middl . Th modu· 
In · f rnp ur wa ' det rmi11 d from t b form u Ia. 

::Jiod= 3xbr akin l o~cl x l eng~ 
2 x witlth x squar of t bi'lm , . 

Tougb'ne · wa mea ured by takin g d flection in iu he at mom nt 
of rupture. The d gr e f oftne s wa determi11 ll by taki 11 g tb 
weight abraded by 50 turn f a llla!l grin d ton uncl r a. con taut 
pre ur of 10 pound . The poro ity wa det rmiu d by taki11 g the 
perc ntage of water ah orb d in twenty-four l1 our aft r dryin rr for 
the ame length of time at 135o F . Tbe te t for orrodibili ty was the 
percentag of lo of weigh t after immersion for sixty-tlu·e hour in 
a olu t ion of 08 part water, l part hydroch lori acid and 1 part ul­
pbnric acid. The color wa dark bini h-gray r blui ' h-black. The 
texture of the surface wa caly anti soapy-le mooth than Torth­
ampton varietie . Wb eu upturned by fl exure t l1 , pecimen broke 
quare aero the grain without splitting or lamin ation . 

Th ~ au thor states t hat an examination of the e re ult · tend to con­
firm t l1 e cooclu ions announ ced in a previou I aper-tbat in general 
th e stronge t specimens are th e heaviest and softest a well a th least 
corrodible, although exc ptions occur in t he case of pecimen marked 
Q7 an d Pz, and the pecimen · marked 'vitb O's s em more corrodible 
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tban those marl;: ed wit h P's, t hou o·b greater in strength. Tbe tests for 
strength a nd corrodi bility are probably tlwse of grea te t valu in 
determining t he durabili ty of t h hte under actual condition of 
ervi e. The te t for ·oftu e , although a good one fo r a single lot 

of p~cim e11 , may n ot erve to fa irly compa re lot te ted at di fferent 
tim , on account of tbe varying cond i ti on ~ of the rr rind tone. 

Tb e fo llowing table . bows t lie re. ul ts of test of Peach Bottom roof­
ing sla e: 

Mark of 
specimens. 

R&ults of test of J' ach Botton; roofing slate. 

I 
Tong h-

ncss-ul ti-
t ennot h- mal_ ue· 
r d'"l flCOLIOO Ill 

mo u II R inches 
Density­
S i>~cilic 
gravi ty. 

ofl ncs - I Porosity-
g"!'] mds per <:ell t 

"~"" e by of wnter nb· 
oO turns orbed iu 

of a sma ll 2~ hour . 
gnndston . 

orrodibil­
itv-pur 
cOnt. nf 

wei~ht lost 
in 63 hours 

in ariel 
solution. 

of rupture. ,011 support 
22 inches 

apart. 

l----------1-------:--------l-------il--------------l-------! 
Q, ·· -·- ···- 11, ~90 0. 32 2. 6 69 0.265 0. 24-7 

Q, --------- 12, 5 5 .30 2.907 115 .197 .197 

Q,. ......... ' 1100 . 30 2.9 0 llO . 30-L . 291 

Q, . --- · ---- 13 ·130 . 32 2 . 93 177 . 22 . 19-t 

Q • ..... ---- 8,320 .2 2.900 75 . 264 . 237 

Qij ......... J 12,01 _____ :~~-- 1 2.91 67 . 209 . 200 

Q; . -------- 1-1 , 210 2. '90 111 . 27 . 3-U 

Qs - ----- --- 13.060 . 3-1 

I 
2.902 7 . 261 . 240 

P , .. .... ----1 10,520 . 2-1 2.912 69 . 17l . 150 
p, ______ .... 9,3GO . 20 . 1-13 . 226 

P" .. .... .. .. 10, 470 . 3cl 7 . :216 
I 

. 16l 

1', .... -- .. -- 11. 255 . 2G 0 .155 

~ ---~ -----
M nns. - . 293 . 224 
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Tb following- ana ly e bow tll compo ition f t it P a h Bot.tom 

slate 

..<l1wlysis of PI'Och Jffillom slate by th e P emiS.IJI 'ttn·ia . eo logica./. un y iu 1 77. 

I 
ili c ic acid ( iO,) ............ .. ................ \ n·. 0 

.Alumiua ( AJ ,O,) ...... ........ .. ......... · · · .. · 

Ferrous oxide (Fe ) .. . .. .... .. ..... - . · · · · · · · · · ·t 
I V ate ,· (II,O) ............ ...... ...... ·. · · · · · · · .. 

I otn h (T\:~0) n.nd odn. (Xa.,O) ·-- · · · ---- -- · · · · · ·1 
Carbon ( ) . . . . . . . . . . . . . . . . . . . .. . . ....... .. .. . . 

2 1. 10 

9 03 ~ 

3.3-

4. l 0 

1. . i~ 

Mao-ue ia (;)lg ) .. .. .. .. .. .. .. . .. . . . .. . .. .. .. .. 1. •lfl5 

Lim o (CaO) .. .... ...... ... ... ...... . ..... ...... . 15i' 

ulpburi c o xide (' ,) ...... .... .... ..... . .... .. .02-

Titnn io acid ('ri O,) ... ........ .... .. .. .... ...... 1. 270 

Manganous oxide ( In ) .. .. . . .. . . .. . . .. .. .. .. .. . 5 6 

Iron bisnlphide (Fe' ,) ... ..... .... .. ............ . 051 

obn.l ~~n oxi d e (CoO ) ... ..................... -- ~ Tntl' ~~ 
1 ota l .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . 0 . 

.Aualy is of P etwh Bottom sla te by Booth, Gttrrett aull Blttir , in 1885. 

:Per cenL 

' ilica . ...... .......... .............. .. .... .... . \ 5 . 370 

Alumin a .. . ....... ... .. . .. . .......... .. . ..... .. 

Protoxide of iron . ...... ............ ....... .. . . . 

IV a.ter .. ...... . . .. .... ... .. . ..... . ...... ...... . . 

All(ali .. .... . ......... . ....... ... ... .......... .. 

Carbon .. .... .... . . . .............. ............ . . 

Magnesia ................. . .... . ... . . ...... ... . . 

Lime .... . . . . . .. . ..... ....... .... .. ... ...... .. . . 

'ulpbnr ..... . ... ... ... . .. ........ ... ... ..... ... I 
Titan ic acid . .... . .......... ... .. .... . ...... . .. . 

Oxide of mrm<>'anes .. .... .. .. ........ ...... .. .. 

'arhoui c a c id ........ .. ..... . ........ . ...... --. 

2].9-

10.661 
4. 030 

1.9. 3 
. 930 

1. 203 

. 300 

. lOi 

Trace. 

Trace . 

. 390 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99. 909 
I 

The valuable con t it uents in slate are the ilicates of iron and alumi­
num, while the injurious con tituents are ulphur and the carbonates 
of lime and mq,g-ne ia. · 

The. lates of the Oambrian form ation are u ually better iu r gard to 
strength and weathering qualitie · t.lt an tho e of tl.Je iluri a n ag , the 
market price of orne varieties of tbe form er being, indeed , more t han 
double that of the common kinds of th e latter . 
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The orthampton sla,tes take a high rank among the Silurian kinds, 

'IVltile th P 'ach Bottom specimens may be regard d as a good repre· 
entation of tbe dark blne Qa,mbri an vari etie . Th following tabula­

t ion, givin g t he mean re. nlt of the serie · of t e t · of both may hence 
be t a ken a th be t ompari on po ' ibl at pre cnt of t he averae-e 
physical proper ties and ('h rni cal ·ompo ition of t he ilnrian a~d 
Cambria n dark-colored sla te of Penu ylvania : 

Table showing 1·elative p1·opertiea of • ilw·ian and Cambrian slates . 

Prop rty . ~lcnsurctl by-

trength ... .. . ... Modn ln of r upture i n pouu ds per 
<J na rc i ncb. 

Ultimnte de fl ection in in ches on 
suppor ts 22 inches apa r t . 

peci li o g ra d ty . .. . .. . .. . . . ...... . 

oftne s . . - -. . .... Grain n brad ed on gri nd tone un der 
sta ted ondi t io ns . 

Porosity- - ------- Per cen t o f water ab orbed in 24 
hours . 

Corrodibili ty ... __ Per c nt nf " ·ater lost iu ac id olu ­
tion in 63 hou rs. 

Va luable con tit­
uen t . 

L
i nJnrion s onsti t­

uents. 

il ica,te of iron a nd a luminu m, 
per nt. 

{ 

n lphnr,p•rcent .. . .. . ........... . 

arbonat s of lim and ma:.:uesia, 
per ent. 

ilurinn. Cambrian. 

8. 4 0 11. 260 

. 291 .293 

2.777 2. 94 

.1 .!JO 

.10-! . 224 

. 496 . 226 

t. 9 

12.5\J ~ 
of pby ical tc t.' a nd chemical 

are readi ly carried on in the 

been made on the a m pe imen . 
eve11 varieti of late were u d in these experim uts. Four, de · 

ignated hereafter by tlt e letter , D, E, and F, were ilurian sla te of 
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Pennsylvania. Three wer Cambrian late , P and Q b in g Peach 
Bottom spe imeu,,_ and V being a r d late from the N w ' ork <LUd 
Vermont reo·ion. 

The pieces of !at us din the impact te t w re 6 by 7· iu he . Ea b 
piece was placed with the enrl · loo 'ely clamp di n groov d . npport , o 
that lt wa approximately in tb conditi on of n b am with fixed nd , 
the length between dge of upp rt, b iug a.uout 7 in lt e and th 
width (i inches. A wood n ball weighing 15.7 onnces wa dropped UJ)Qn 
the middle of the late from a height of !) in ·be and tlt 11umb r f 
blows r quired to produce ruptur wa not d. Th uumb r of foot­
pounds of work per pound of lat xpend d in can ing rnptur i a 
mea ure of the ulriroa.te re i tan e of t he mat rial or of it· ·apn ·ity to 
resist hock, and thus i an index both of it ,tr no-tb and tongltlte . 
Five. pecimens of each kiud of late w re thu te t d, an l tbe -following 
table give the individual re. ult and mean : 

1'able sh ouring comjJaratire tests of ilu1·ian and ambl'ian slats a8 to 1·esiliency. 

IL OHIAN 'LATE . 

pecimens. 

c, .............................. .. .. 
c~ ................................ .. 
C3 .. .. ...... ---- .................. .. 
c ... .. ............................ .. 

Thicknes 
(inches). 

0. 21 
.19 

. 22 

. 20 

· -- .... ---- .. -- ...... .. -- .. --.. .. .. . 23 
i----: 

Means ........................ j .-1 
i-~~=1 

D, ............................... .. 

D • ... - -- . -- ............ -- ...... ----

D, -- --·--------------------···-----
Dg . ............................ .. .. 

D,, ... . . .. ..... ............ .. ...... . 
JIJ eans .. ... . _ ..... _ .. _ ..... _ .. 

.19 

.22 

.19 

.22 

.24 

. 21 

W ei •ht 
(oun ces). 

13. 
12.9 

13. 
12. 
15.6 

13. 

13.0 
14.5 
12.4 
14-.8 

16.2 

14.2 

E, -·-··· · --·····-···---------------
l===l-===i 

E,,. ______ _______ _________ __ ________ _ 

E,s. ---------- -- .... ---- .......... .. 

E 11o - ------ - - -- .......... . . ---- ..... . 

E,3. -- .. ------ ---------- .... ---- -- .. 

Mea ns .. .................... .. 

.19 

.20 

. 21 

.19 

. 22 

. 20 

Fo---- ---- ---- .. .. .. .. .. .. .. .. .. .. .. . 22 

F, ____ -- ------ .. .. ---- --- ----- ·---- · .20 
Fu------ ------ ...... ------ ...... .. .. .22 

F1------ ------------ ...... ------ .,.. .25 
F s -- -- -- ........ -- .... -- .... __ .. .. .. . 20 

Meaus.... .... ...... .... ...... . 22 

12.4 
13.5 
13.5 
13.0 
14.3 

13.3 

U.4. 

13.3 
H . 7 
16.5 
13.7 

14. 5 

l~oot-potmria 
Numb r of work per 
of bluws. pouud of 

• lnt . 

- 6 1 ". 12 
4 .. 6.'5 

5 4.27 
7 () . 62 

10 7.:-6 

6. 4 5.~ 
5 - i53-l 

7 5. 9 

3 2. -
7 5.5 
6 . 4. 37 

------ -
5.6 4.60 

---
4 3.63 
2 1.74 
4 3. 50 
6 5.44 
5 4.12 

4.2 3.6 

4 3.27 
3 2.66 
5 4.01 
7 5.00 
3 2.5 

4. ti 3.50 



STONE. 1007 
Table showing C0111]Jamti ~:e tes ts of ilm·ian a ucl Camb rian slates as tor silie11 cy­

ontion d. 

CA.MJ3Rl.A.:-.' LATES. 

pecimeus. 

P , ..... ..... ....... . . ... ... . ....... . 

P, ............ . ..... .. .... . ........ . 
P3 .. . .. . .... . ..... ... .. .... .•....... 

I'. ................... ... ..... . ..... . 
1 P , ..... ... .. ........ . . .. .... . .... . 

:\leans ...... . .. .. .. . . ... ... .. . 

Q, . ···· ·· ··· · ····· · · ··· · · ·· ·· ··· ··· 

Q, ····· · ··· · ·· · · ··· · · · ······ ···· ·· · 
3 .••••. •• •.• •••• •.• ••••• •• ••.•• ••. 

Q, ... ... .. ... . . .. .. ··········· · · ··· 

,Q, . ......... · ·· ·········· · ··· ····· 

'l'hi ckncss 
(iucil ) . 

0.26 
. 26 
.31 
.2 
. 29 

. 26 

. 27 

. 29 

. 2 

.2 

?..loau:s ... . ... . . . .. .. .. .... . . . . 27 

v , . . ... ........ ---··· . . .... ·--- ... . . ~1 
v~ . ..... . ___ ___ . . . .. . ... . .. .... ... . . 26 

v~ . ....................... .. ... ... . , .•. ....... . ..... . . .. .... . .......... 

v, . ... ... ·· ·· · ····· · · ··-- ······ ···· 

:1.1 an ...... ................. . 

' iz of 1 im n, 6 by 7~ inches. 
\\" igut of ball, 1 ~. ounce . 
lJ ig!Jt of faJI 9 iuche, . 

.21 

. 20 1 

. 25 .-;-, 

\Vci_!!ht 
(ounce). 

17. 3 
17. 2 
20. tj 

1 .4 
20.4 

17. 2 
17. 
19.3 
1 . 2 

17.6 

13.0 
17.3 
12.9 
12.() 
R2 

14 .1 

I" ..,.mn]jc 
of blows 

9 

15 

52 
6 

39. 

ll 

20 
17 
6 

11 

32 
21~ 

339 
55 

117 

151. 6 

"' 

lr 'OOt-ponnds 
of work per 

p ound of 
!at . 

6.13 
10.29 
31.74 
33. 35 

I 39.33 

2± 17 

7.54 
13.2!5 
10.39 
3. 9 
7. 37 

.49 

29.04 
146. 65 

I 310.09 
50.31 
- ' 91.22 

126.66 

Th a ·id te ' t were p urpo ly made evere in order to obta in. if pos­
ibl , a b tt r i(lea of the r si ·tau ·e to OtTO ion than i given by the 

pr viou · t t of ixty-tlu ltour . 
venjar coutaiuing a olution of 1 part of hydt·ochloric acid, l part 

of ::mlpllllri a id and!) part · of wat r, by weight, were prepared, and 
t wo peeimetl , of a ·b variety of late \Y re immer din eaclt for oue 
hundr d and tw nty lt our , or five day , the olution being w ll s tirred 
one a day. The spe im ns wer then taken out, dried for forty hou1· , 
wcio·h <1 , and the los. of ol'i<rinal w io·IJt d termi u d. The olution was 
next :str 11 ath n d by adding the a me ttmount of tbe two acid , :md the 
s pe im u. were then rcpla ·ed tor another oue hundred a11d twenty 
hour , after wllich t it y w re dried nnd woio·bed aga in. The olu tion was 
Aga in str·eugth •n d by tlJe additiou of t he amo amotmt of a id, a ud tbe 
specim n were iunner ed for oue hundred aud twenty bours, after 
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wbicb they were urie l a.nd w ighed a · befo r . The spe im 
thi purpos weigh d about 1 ~ oun c aclt , a ntl th cale · w r 
ficiently d licate to det ct on -h<Lif o-ra in. \\ ith two xception 
were part of th e piece· previou ly brok n in tb impa t t t . 

In tlt following table the per utages of l of orio-ina.l weigllt at 
the end of the tbr e periods are g iv n th p cim n b ing arrang d in 
order of corrodibility and al o in the last column t hem an foot-p und 
of work per pound of late required to c,w 'e ruptur by impact and the 
mean sp cine gravitie . Th sc fio·ur show that th p Hie o-ravity 
is not a good iudex of orrodibility, hut t bey plainly inli at thnt th 
lea t corrodible slate ofl'er tbe great , t r ' i ' tan · to impact, although 
there are light exception in th case of D and E . 

Co iTodibility I BIB of slates liy imnw·sion i u acid solutio u . 

r--:. Pc.rceutngcs of lo!is of weight. 
!Foot-pounds 

imcno. - of work pccific 
After 120 After 2 0 Aft~r 360 r r pouncl gravity. 

lJours . hours. hours. of ~ I nto. 

D~ ··· -- -· ···- .. · --- 1. OG 1. 9-t 2.74 
Dg .......... .. ..... 1. 22 1. !H 2.79 

Mean ---- -- . . .. 1.14 1. 94 2.76 4.6 2.77 

F" -- ----. ··- · -- ---· 1.0 1. 60 
F~ ---- --- ----· ---- - 1. 43 2. 47 

~lean ·----- ---- 1. 25 2. 03 3.5 2. 77 
E,a . ...... .......... 1. 36 
E 1o -- ..... .. . .. ..... 

Mean ---------- ~ 3.7 
c~ ---- --- ---- -----· .64 
c ~ .. .. · ············ . 5·l 

~Jean .. . ....... . 59 5.4 
Qa . .. ... ·· ······--· .4-

Q. ··- --- .... ··· ···· .40 

1\lean .... ·····- . -12 . 5 2.90 
Pa .................. . 32 1 1. 12 
P, ........ .... ..... . 28 .93 1.10 

Menu · ·-- ····-· . 30 7 1.11 24.2 2. 89 
v, .... -·····-·· -··· .00 .17 . 34 

I v. ~~: 
. 00 .09 . 17 

I .00 . 13 .25 126.7 2.81 

With regard to the progress of the corrosion with time, it appears 
that the two are approximately proportional. marked ·bange in 
color of the Silurian spP.cimens was noted, the dark blue becoming a 
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grayish white after t.he last immersion, while but a light change 
appeared in Q, and P and V remained almost unaffected. Change in 
color i thu a direct index of corrodibility, both being due to the same 
can e. 

As the re ult of the investigations tho far made, it may be con­
cluded that the te t for den ity and softnes , although of importau ·e 
for slate of the same locality, ::tre not good indications of the tr ngth 
and weathering qualities of those of different region ; that the te t 
for poro ity, orrodibility, and flexual str ngth give good indications 
of these propertie ; that the re ult found for trength and corrodi· 
bility when mentally ombinetl give, on the whole, an excellent idea of 
the value of the late; and that an impact te t with a wooden ball 
bows both strength and tougbnes , while it at the , ame time indicates 

the capacity for re i tauce to corro ion. The impact test may be there­
fore recommended, if only a single te t is to be u ed, a one that can 
be quickly and cheaply made, and one likely to giv reliable informa· 
tion of the ompamtive value of different kind of late. 

The following matter of in terest in onnection with the Wel h ·late 
quarries i taken from the American Slate Trade J ournal, Ba.ngor, 
Pennsylvania, i ue of March, 1 97. 

WELSH SLATE QUARRIES. 

Enali h lat s, in t ad of being sold by the quare, ar old by tbe 
mill " ontra t d into ' I ' \\hi hi in reality 1,200 la te . To thi 

numb r i add d 5 p r ent for breakage <Tiving a ta11darcl unit of 
late of 1,260 pi e . Thi , tandard i practi ally the one adopted in 

all for ign countri , and it be om s ne e ary for American quarry· 
m n and l al r to familiarize them elve with thi unit in ord r to do 
foreign trade. 

~ w of the principal ize of late and the equivalent in squares 
of 1,2GO piece of ea h ize, ar a follow : 

Principal sizes of slate in JT'alca. 

20 x 10, M = 7 qnare 43 feet. 
2<1 X L. M = 11 quare 3 feet. 
24 x 14, )'[ = 12 squares 6 feet. 
22 X 12, M = 9 square 97 fe t . 
2~ X 11, M = 9 sqnnr li) feet. 
1 X 10, M = 6 squaro 56 feet . 
1 x 9, M = 5 square 91 feet. 

Two large t late quarries in the world are n ar B~~ug0r, 
orth Wal , and are th propertie of Lord Penrhyn and G orge Wil­

liam Duff-A heton Smith. The product of the e two quarrie is of 
xc llent quality aud of everal color- . 'l'be quarrie of :r orth Wale 

yield in the ao-gr aate omethirw like 500 000 ton anrmally. There i 
but one slate-~ i elding eli trict in Or at Britain that ma.r fairly claim 
distinction, i. e., the We tmorehwd and Cumbet'la ucl di tricts. 

1 GEOL, PT i3--G4 
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The tota l output of slate from t he quarri es in t he nit d Kingdom 
for the la t ftve years, HI to aud in •ludin g·1 95 i. aR follows : 

Total outJiut of la.te i u Onat Hritain , 1 91 to 1 ' 9 :) , 

1 93 .... . . ----------------------

I ~ ~~~.- --- - ----- - ---. ----- - -- -- --L:q() _____ ___ ____ _____ __________ _ 

TO ll!-\. 

111 5, 020 

41 241 
<138, 993 
461,673 
5 1, 760 

Ynlu n. l 
£, 7, 00 

1,0:1;), 922 

) 107 6:16 

1.17 1, . 66 

1, 27-1, J.IG 

I 

'orth Wal fnrnish s the bulk of thi , two-third of it from open 
quanie and t lle remaining one-third from min e or tru nndeTground 
excavation . Of the 5 1,'160 too produ ·ed Jurin g 1 95 L9 4-Hl toll 
came from quarrie and 15"',341 tons from min e . The production from 
quarries durin g 1 9~ of 429,4Hl tons wa made np a· follow 

Dist?·ibution of th e quarry p ·rocluct of Rlate in 1 9 -. 

~--- !-
Wale .. ______ ------ __________ ------ ---- ------
England . ____ .. ________ . ___ __________ . . .. __ .. 1 

cotlau<l __ ___ __ ·--- -- ____ -- --- - --- -- - ____ - - -- ~ 
Ireland .. _ .. ____ . __ . __ . __ ... ______ _______ . ___ . 
lsle of Man ___ ... _____ ___ ___ ___ .. _____ _ . ____ _ 

I 
L_ __ Total ___ ___________ ____ ----~-- --- -1 

Ton~. 

2 ' 000 
76, 322 
113, 6 

10, 4 

101 363 I 

429,419 

The bulk came from Wale , and out of the total of 28 ,000 tons 
25 ,587 ton are prod uced in Carnarvon bir a lone. Mo t of this come 
from the Penrbyn quarry the output from which in 1895 wa. about 
100,000 tons, and the Diuon\ric quarry, wllicll produced the ·arne year 
some 80,000 tons. 
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The import of foreign slates during 1895 were as follows: 

bnJJ01'1S of slate ·into Great B1·itain in 1895. 

Country. 
Quantity, in 

oumber 
of slate . 

F ra nce . ... .. .. ... ........ ...... I 8, 332, 065 £33, 074 

Belgium . ..... ........ .. . . . . .. .. 4 586, 114 21, 907 

Un ited tate. of America....... 1, 5 7, 10 11 206 

Portugal . . . . . . . .. . . . . .. .. . . .. . . 1, 177, 3:.0 5, 496 

I Holl:m d.... . ... . ... .... .... . ... 2, 0 ~~ 

L___T_o_ta_l_._· ._._·_· _· ._._·_· _· ._._·_· _· ._._· _· _ 1_5_, 6_ 6_, -18_9_,___~ 

1011 

The export. during 1895 were of the value of £176,023, and were 
dis t,rilmted as follow : 

Exports of slate f1'01n GTeat B1·itain in 1895. 

C N umberof 
Country. slates. 

- ---·1 

G rmany ............... .... . ... . . ...... ... . 

Den mark ... .. ............................ .. 

An tria ................ .... ...... 00 ...... .. 

An t ra la ia ..... .. . .................... .... . 

Bri t i b ont b Afr i a ...... .... ...... .. .. ... . 

B lgium ................ . . .. ............... . 

Channel I 1Rnd8 ... . .. ........ ... .......... . 

F'r an e .... ... .............. . .. . ........... . 
Argentin Repub li . ... ... ........ .. .... .. .. 

Briti h ru "'uay ........ .... 000 ........... .. 

Briti h orth America . ............... oo··--

Briti h Wet Indie ..... . ... .... .... oo -- .. .. 

MiRcoll aneous •••• o. 00 00 ... ................ . 

Tota l ... ........ . ......................... .. 

22, 727,000 
2,323,300 
1, 195,200 

832, 00 

774 500 

559,500 

561, 900 

448,900 
2:.,7,300 

209,500 

64, 500 

51,400 

67,500 

30,043, 300 
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The Penrhyn quarry is the largest in the United Kingdom, produc­
ing about 120,000 ton of slate annua1ly, be ides tripping top roek and 
rubbish to the exteut of 1,500,000 tons per annum. It is situated at 
Bethesda, near Bangor, a11d the slates are , hipped to I ort J? nrli 11, 

which is only a few miles from the quarry, with which it i onnected 
by a private line of railway. This quarry is the property of Lord 
Penrhyn, and i under the management of 1\ir. E. . Young. At the 
time of writing, however, the quarry i clo ed in consequence of a 
general strike of the 3,000 workmen engaged in the quarry, owing to 
the suspension by the management of 71 men. 
\ 

S.A.i~STONE. 

The following table shows the output of sandstone in the United 
States for tue year 1896: 

Value uf til e sandstone product in 1896, by t.ates. 

tate. Value. tate. Value. 

Alabama _________ $48,000 Montana . _ .. _ ... _ $3,250 
Arizona------ ____ 10,000 rewJer ey ....... 126, 53tt 
Ark ansa 4 •••• • ••• 1,400 New York-----· .. 223,175 

alifornia. _ ...... 7, 267 r' orth Ca-rolina . .. 13,250 
Colorado .. _ .. .... 5 '9 9 Ohio ... .......... 1,679,265 

onnecticut .... _. 426,029 Penn ylvania ..... 446,926 
Georgia ... _. _ .... J, 250 outh Dakota .... 37,077 
Idaho ......... ... 16,060 Tennes ee .... .... 4,100 
Illinois _ ...... __ . . 15,061 Texas . .. ..... .... 36,000 
Indiana .... . ..... 32,847 tah ... ___ .. ____ . 7, 60 
Iowa .......... ... 12,351 I Washington. ____ . 11,090 
Kansas ........... 18, 04 WestYirgi,Jlia .... 24,693 
Maryland .... .... 10,713 Wisconsin .... ... . 65, 017 
Mas achusetts .... 304,361 Wyoming . .. ... .. 16,465 
Michil-{an ... . . . ... 111,321 

TotaL ...... 4,023, 199 I Minn!ll ota ... _ .... 202,900 
uri ......... 51,144 

The value of the output in 1895 was 4,211,314. It i evident that 
there has been some falling off during the past year. 
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The following table shows the output of sandstone, by years, from 
1890 t o 1806 : 

Value of sandstone, by States, from 1890 to 1896. 

tate. 

Al abama . . . . . ....... . . 

Arizona ....... .... .... . 

Ark :1 n ·as . ... ... : .... . .. 

a liforni <l . . .... __ . . ... . 

onnecticut ...... .... .. 
F lorid a, ........ __ .. __ .. 

Georgia . . __ .. __ .. ____ __ 

J dabo .... ............. . 
Illiuoi ...... . ____ __ .. .. 

Indiana .... ..... ... ... . 

Iowa . .. ..... . ...... ... . 

l{an as .... . ... ........ . 

K utncky .. .... .. . . ----
Ma ryland .... ____ . ... .. 

Ma acbus tt .. __ .. __ .. 
Michigan ..... . ... .. ... . 

1 90. 

$43,965 
9,146 

25,074 
175, 598 

1, 224,09 
920,061 
(a) 

(a ) 

2. 490 
17, 96 
113, 9 3 

0, 251 
149, 2 9 
117, 940 
10,605 

649,097 
246.570 
131 979 
155.5:\7 
31,6 

(a) 
3. 750 

597,309 
1 6, 04 
70<!,4.19 
12 000 

3, 046,656 
' 424 

1, 609, 159 
(a) 
93,570 
2,722 

H,651 
4 ,306 
(a) 

1891. 

$00.000 
1,000 

20 000 
100, 000 
750,000 
750,000 

10, 000 
90,000 
50,000 
0,000 

80,000 
10,000 

400,000 
275,000 
290,000 
100,000 
3-, ooo 

400 000 
50.000 

500,000 
15,000 

3,200. 000 

750, 000 

25,000 

6,000 
36,000 

Virainil~ ............... 11,500 40, 000 

1 92. 

$32 000 
35,000 
18,000 
50 000 

550,000 
650,000 

2,000 
3,000 
7, 500 

80,000 
25,000 
70. 000 
6:1,000 
5,000 

400,000 
500,000 
175.000 
125,000 
35,000 

350,000 
20,000 

450 000 

3,300,000 
35,000 

650, 000 

20,000 

4 '000 
4.0,000 

Wa hing ton . . ....... :. . 75,936 75,000 75 000 
W est Virg iuia.......... 140, 7 90, 000 85,000 
Wiscon in __________ ____ 1 ,95 417,000 400,000 
Wyom ing .. ____ ........ 16,760 25,000 15, 000 

l----------1----------l---------
Total . . ..... ..... . 10,816,057 8,700,000 ,315,500 

a Snndatone va lncd n t ~26, 199 wns pro<lncod by Rbodo Island, N evndn, Vermont, Florida, and Georgia 
together, anrl tbis sum is included in tlur total. 
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rl . 

Stnto. 1 96. 

Alabama . .. ....... $5,400 $18,100 $31 930 $4 '000 
Arizona .. .. ...... 46, 1100 . ...... ....... 20,000 10 000 

Ark:m a ··· ··-··· 3,292 2,365 13 22 1, 400 

California ........ 26 314 10 0 7 11,933 7,267 

Colorado ........ . 126,077 69 105 63,237 5 ,9 9 
Connecticut ...... 570 346 322,934 397, -3 426,029 
Florida ............... . .. . - . . ... -- .... - ... -- .... --- .... __ ... ___ .. 

Georgia ... ....... ------ ------ 11300 ------------ 1,250 
Idaho . ____ .... ... 

1 
2, 005 10, 529 .6, 900 16, 060 

lllinoi8 ......... .. 16, -9 10,732 6,55 15,061 

Indiana .. . ...... . 20,000 22, 120 60,000 32,847 
Iowa ____________ _ 1,347 11,639 5, 575 12, 351 

Kan a ... _.. . . . . . 24-, 761 30 26- 93, 394 1 04 

Keu tucky . ... ----
Maryland .. . .... . 

Ma sach n etts .. . . 

Michigan .. . .. . . . . 

Mione ota .... ----
Mi onri . ... . ... . 

Montana ._ .. ----. 

1 '000 
360 

223,34 

75, 547 

80,2!-16 
75,701 

42,300 

27, 

3,450 

160 231 

34,066 

8,415 
131, 7 

16,500 

25,000 

16, 36 

339,4 7 

159,075 

74, 700 
100, 00 

31,069 

10,713 

304,361 

111, 32t 

202,900 
51, 144 

3,250 

evadtt --- --- .. . . ----- - ...... ------------ ·----- ------ ----------- -

New Hampshire .. --- --------------------·------- -- - --·- - - -- ·-----
267, 514 217,941 111, ~3 126, 53-l 

" wMexico ..... . 4,923 300 2,700 ---- ------- -
NewYork ........ 415,31 450,992 415,644 223, 175 
North Carolina .... ___ ... . __ .... __ .... ___ . 3 500 13, 250 

Ohio ..... . . . ..... 2,201,932 1,777, 034 1,449,659 1,679 265 
Oregon ... _ ........ _ .. ..... _ ... ... ___ _ ... _ ...... . . __ . . . . __ ... .. __ _ 

Pennsylvania -.. . 622,552 349,787 500,000 446,926 
Rhode Island ..... _____ ____________ _ ·----- ·----- ------ ---- -- ___ __ _ 

onth Dakota . . . . 36, 165 9, 000 26, 100 1 37, 077 
Tennes. ee ........ . __ . . ... _ .. . .. ____ . _. __ .. _ ....... . _. 4, 100 

Texas ... - .... - -- - 77,675 62,350 97,336 36,000 
Utah ..... . . -. -... 136, 462 15, 42 5, 000 7, 860 
Vermont . . .. _ . . . . . . ___ .. ___ ... ____ .. . ___ . . --- . ... . -. - .. --- - -- - - --

irginia ...... .. . I 3, 830 2, 258 . _ ....... _ .... __ .. ... --. 

Washiugton .... _. 15,000 6, 611 14,777 11, 090 
WestVirgin ia .... 46,135 63,65 40,000 24,693 
v\ isconsin.-.... . . 92, 193 94, 78,000 65,017 
Wyol)ling . -. . .... 100 4, 000 

1---------1--------1 
10,000 16,465 

Total .... _. 5, 295, 151 3, 95fi, 847 4, 211,314 4,023,199 
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THE SANDSTONE INDUSTRY IN THE VARIOUS STATES . 

.A1·izona.-Arizon H1 seems to have gotten steadily und r way as a 
sand ton -producing State, and in . pite of hard time. yielded 10,000 
worth of product. in 1 96. That a com1 aratiYely new enterprise· bonld 
Lave dou e any thing at allla t year peak well for it stand ing. 

The following information was submitted by t he Arizona ompany, 
op ra.ting quarrie at F lag ta ff. The ern bin g- trengtb test were 
made at the navy-yard, Washington, D . ., in June, '18 9: 

Cn tsll ing tes ts of sandston e f1·o1n Ji' lags ta.O' A1'izou a . 

----"] 

~0-
1 Jnches. 

' r ushed nt- , 

P otnuls. 

1 

Poun ds . 

1 

2 

3 
.1, 

2.01 X 2.03 X 1.9 . .. . 0 0 0 

2.00 X 2.0~ X -.00 0 .. ... . 

2.00 X 2.01 X 2.01. .. .. .. 

2.00 X 2.00 X 2. 00 ..... .. 

23, COO 
u .ooo 
25. 000 

2~, 100 

23, -1. 0 
25, 11 0 

25, 490 

22, 440 

The fo llowino· analytica l re::;ults wer obtained by Prof. F. W . Clarke, 
of the nited State Geological urvey . 

. I nalysi s of sa nels lo ne fro11~ Flagstaff, .'1 ri.::ona. 

C ,, ... ;" ,; .................. .. .. ... . 
oluhl J!i a . .... .. .. .. .. ... . .. .. ... ....... .. .. 

Alu m ina ( AI, 3) .. .. .. ..... 0 0 ... ...... . . ... . . .. . 

1·\ ·ni c oxitl ( Fe,Oo) ...... .. .. .......... ....... . 

F rrou ox id (l•~ e ) ..... ............ .... . .. . .. . 

Li m ( a ) .... .. .. ... . .. .... .... .. .. .. .. .. .. .. 

nr bon diox ide ( ,) .. ... . 0 ..... .. .. . 0 ........ . 

W a tor (IJ ,O) n t n oo C .. .... .. ....... ... . ... .. .. 

W nt r a t r oll h eat ...... ... .. . .... ....... . . .. .. . 

T otnl ... _0 .... . . .. . . . . .... . . ... . .. ... .. . 

Per ~ 

7fl . l5 

.0.1, 

1.30 
:l.45 

:Souc. 

7. 76 

0 23 
5. 77 

. 32 

2. 94. 

99. 96 

pocifl o g ravi ty ... .... _ ..... _ .. 0 .... .. . . ... . ..... . . .. 0 . ... 0 . . 0 .. 0 .. 0 . . .. . . .. 2. 346 
\V ig lt t p r nbi foo t (dry ) ........... ...... . .. ...... . 0 ..... . .. ... . pound .. 142 
Perceutag of w. t or absor bed ( atnra ted ) . ..... . .. . ... 0 0 . .. . . 0....... ... . ... . 3. 76 

/ 
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The followin g informatio n i t he r ult of investi gations by Prof. 
E . W . Hilgard, of the Agricultural Experim nt Station, uiver ity of 
California .. 

Compositiou of sancl;; toue f rom F/ags la./1~ .·11·i::oua. 

r-=-
1 Sand a nd s ili ·eons c 1.0ent ......... . ..... . .. ... . 

arbonate of lim .... ... ..... . .. .............. . 

Cr)·stallizcd insoln hl , ilicat os eml.leddeu iu I 
centent ............. . . .. . ... . . . ........... .. . 

olnbl e ilicate (zeol ite ) furming part or emcu t . 

Ferri c oxicl <' .. .... ......... .. .. .. . .. .. ......... . 

hemi cally co mbined water aud lo · ...... .. .. . 

Total . .. ......... ... ...... . ............. . 
I 

l'· r c nt 

71. 33 

H.63 

. 23 

2.67 

2.07 

. 06 

. 07 

09.06 

The tone in it natural condition, on prolonged irnmer ion, ab ·orb. 
about 4 per ent of it weight in wat r. It ba e is formed by abo ut 
71 per cent of and consi ting of angular grains of quartz and feld par, 
cemented by a cement chief!) iliceou , with a mall proportion of z 
litic ma,terial, which ba been sub equ ntl y to it form ation impreg­
nated with a olu ·ion of lime carbonate, the latter now forming nearly 
15 per cent of the rna . Its red color i due to a mall amouut of red 
oxide of iron (red ocher), unchangeable in color, which ha appar ntly 
uo part in the cement of the ton . On treatment with dilute muriatic 
acid, the carbonate oflime i di olved without m.aterially affecting the 
firmne s of tbe stone, even after r maiuiu o· in the acid for foLU' day . 

On treatm nt with trong bot muriatic acid for ix hour (at team 
beat) the stone, though whitened by the olution of the iron oxide and 
by the partial decompo ition of tbe z ol itic portion of t he cemeut till 
retains its form and coherence, although en ibly oftened. Tbi ' tou e 
i a very durabl one. From its slight ab orption of water it i not 
liable to be injured even by freezing, and it is cer tam to endure well in 
the climate of California, even where, a in citie', the rain water and air 
may be omewhat acid . The fact that the. tone is not d pendent upou 
the carbonate of lime for its coherence, as shown by the above experi· 
ment , remove it from the cla s of calcar ou ' andstones, properly so 
called, which almost necessarily disintegrate when subjected to city 
smoke. Its color is practicably un alterable and is very attractive, as 
shown in numerous large buildings in Denver and el ewbere. 

Oalijornia.-As i the case with the other varietie of tone in Cali· 
fornia, but little was done in 1896. Better condi tion ·· of trade must 
exist before any material improvement in the industry can be exr ected. 
The output was mall and le ·s than in ·1895. Sand tone from quarries 
at Niles, Alameda County, showed as tb e average result of te ts on ten 
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samples a cru ·bing strength of 10,000 pound to the quare inch. The 
te ts were made at the niv r ity of California . 

Colo1·a.do.-Production fe ll off from $63,237 to $58,9 9 in 1 96~ In 
pro perous time olorado i capable of producing and s lling much 
larger qu autitie th an have been quarried dnrin g the past few year . 
Lack of dema nd i all that prevent the opening of a number of ea ily 
worked quarri es. 

Connectic1d.-Tb e and toneindu try of Connecticut is a very impor­
t ant one. Production iucr a ed from a valuation of 397, 53 in1895 to 
$42G,029 in 1· 96. The mo t productive quarrie, are those near rom­
well and Midd letown, which are well known and have been productive 
for many year . 

The fo llowing results of cru bing test mad e by JaJ. J. W . Reilly, of 
the Watertown·Ar enal ~vere ubmitted by the Brainerd, Shaler and 
H all Quarry Company of Portland. They show th e re i tan ce to grad­
ually appli d pres ure, ~urface faced with pla ter of Pari to secure 
even bearings in the testing machine pyramidal fracture . 

0 ...... 
o. 

Physical tests of Con11ecticut sa11dstou e. 

Dimensions . 

Big ht. ompress d 
urfo !'. 

~c- I J<'ir. t 
tiouuJ I crnck . 
nren . 

"C ltimn t strcngoh. 

Totnl. 
Pounds 

per 
sq uare 
inch. 

1 nchfl. l1r che1. l nchnt q. iu. .

1 

P ottncls . Potuul.•- 1 __ _ 
2.ii0 --5 2.4- 6.13 I -1, 00 5, 700 13 \) 0 

2. ::;0 2. 4 2.47 1 6. 13 1, 700 1, 700 13, 330 
2. 9 3. 00 2. 9~ . 5 L3, 200 123,200 13,920 

2. 9· 2. 9 :t. 97 . 5 12. ooo 1s2, g-o 15, o. o 

2. 51 2. 55 2. 53 I a. -15 as. · o 1 63, 50 9 900 
2.4 2. - 2. 52 .23 5 ,340 5 , 340 9,330 

,lnssification. 

1 t quali.tJ. 

Do. 

2d qualit,y. 

3d qual ity . 

Bridge. 

Do . 

• 
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Th fol1ow in g tests by Mr. Ira ll. Y\ ool ·on I. h of the Eno· ine r ­
ing D epar tment, olumuia oll g , School of l\Iin ·,were mad in tb 
latter pa.r t of D cember, 1 96. Th ·e r sult. were submitted by t he 
Middle. ex Quarry ompany of Portlan d . 

Physical lt ·.~t of Portlanrl 8anrlsiO'ItB. 

l. 

Te t number .. . .. . .. ...... .. .. .... 1653 

Row tested . . ..................... Bed. 
Grain . . . . . . . .. .. . . . . .. . .. . . .. .. .. Fi ne. 

hapeofte ·t pi c .. ...... .. .... .. nbe. 

Leugth or height. in iuchc .. .. .... 3. 017 

Diameter or br adth in inch ·s . .... 3.017 

Thickues in inch s .. .......... ... 3. 019 

Ar a in square inch s .. ........... 9.10 

tres in pounds com}Jre ion: 

Fir t crack ...... . .. .... ...... 1 100, 000 

j _ ~laximum ........ ....... . ... . , 105,700 

L uare inch maximnm. .... ... . 11,605 

~ l a rk . 

2. 

--- -
165·~ 

B d. 

3.005 

2. 9 9 

'9 1 

94,000 

9·l, 000 
10,466 

a. 4. 

165(;; 16-6 

B d . B d. 
}~in e. Fine. 

ub . nb. 

3.000 3.006 

3. 010 _,9 3 

3.019 3.015 

9.0 7 . 993 

7",200 ] 11,000 

7, 500 112,4-00 

9,629 12,49 

inch . 

Transver.~e tests. 

Di ta ncc I Dimensions. Ul timate t rongth. 

No. of botw eu --
to t. nd ~[otlulu s f supports . Br nuth. }) pth. Tota l. rupture R. 

---
Inches. Inche~. Incliu. Poun<U . Pounds. 

1669 19 3.99 6. 00 11 ,500 2, 2 2 

I 1670 19 4.00 6.00 9,400 1, 60 
•1671 19 4.00 5.99 10,200 2, 025 
1672 19 3.98 6. 00 10,900 2, 168 

Average modulus of rupture R. 2,084 pouuds. 
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The following compre. sion and transverse test were made by Prof. 
I ra . Wool on, of ew York City: 

..ddcl-itionallests of samlsto11 e j1·om Porll(wd, Co nnecticttt. 

Test u um u r __ ____ ___ _______ _ 

How t steeL . ___ .. ____ .. __ . __ _ 

L 

1657 
Bed. 

1658 
Bed. 

:\lark. 

3. 4. 

ra in ... _. __ .. _. _ .. ______ .. __ Mod erat ely Fiue. 

1659 
Bed. 

F iu 

1660 
Bed. 

Very 
coar e. coa.rse. 

h: tpe of test piece ______ __ __ _ 

Orig iun l dimeus iou : 

. Leu o-th or height iu incbe 

Diameter or b readth i~1 
in ches . ___ .. - - - --- -- - -- _ 

Thickness in iu he ______ _ 

AreaiusquareiuclJe ____ _ 

Cnbe. 

. 
3.017 

3. 004 
3. 007 
9.033 

F ir t crack ______ ____________ _ 107,600 
tress in pountls com pres iou: 

Maxiro u u1 on specimen ___ _ 110,400 
L ,221 M"ximum pcr scp1a r iuch . 

-, Di~tnnco 
-umh r h twc n 

of tests. end 

1665 
1666 
1667 
l6ti 

suppor ts. 

Inches. 

19 
19 
19 
19 

11·a ns v rse test~ . 

llr a tltb . 

Inchrs. 

Jc.O:.. 

3.99 
4.01 
4.00 

D ·pth . 

Inches. 

6.01 
5.9 
6.00 
6. 01 

ube. 

2.977 

3.000 
3. 011 
9.033 

Cub 

3. 007 

3.022 
3.003 
9. 075 

Cube. 

3. 011 

3.014. 
3.005 
9.057 

98,200 112,4.00 

1 112,400 
12 3 5 

102, 300 

98,200 
10, 71 

Total. 

Pounds. 

9, 500 
9, 300 

10,500 
9, 00 

102, -100 
11, 306 

• t rongt.h. I 
" lounln s of I I rnpture R. 

Po1md1. 

1 6.J. 

I , 57 I 

2,073 
1, 933 
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The following 0ompres ion and transvflrse tests of brown tone for 
the New England Brown toue Quarrie w re mad! by Prof. I. H. 
Woolson, of~ ew York City: 

Physical te ts of cw England brown stone, Portland, 011neoU.cut. 

1. 

Te tnumber... ... . .... .... ... ... . 11H-9 
How tested .... . . ..... .... .. ... .. . 

1 
Bed. 

Grain...... ....... .... ....... .. .. Fin 

hape of te t piece .......... ..... Cube. 

Original dimension : 

Leno-th or height in in ch . . . . 

Diameter or br acHh in inche 

Thickne s in h1 clle .. ........ . 

Area in qua.re inches ....... . . 

. 
3.019 
3.020 
2. 995 
9.044 

F ir t crack .. . .. ..... ......... .... 11 1, 800 
Str s in p ound -com pres ion: 

Maximum on specimen. ... . . . . 117, 100 
Maximum per qua r in ch .. ... I 12, 947 

M ark . 

2. 

1650 
Bed. 

F in 

nb 

3.037 
3.010 
3. 033 
9. 135 

3. 

1651 
B d. 

Fiu 

ube. 

3.021 
3. 0~3 

3.034 

9.23~ 

110, 000 117, 100 

110, 000 117, 100 
12, O.tl 12 .ii 

4. 

1652 
B d. 

F in e. 

nbe. 

3.0:26 
3.035 
3.04 
9.250 

92,400 

~
000 . 

10, -9-i 

----~------L--------

I 
I ~~~f 

I 

Transv~trse tes is. 

[Alit ste<l on (\dge, at righ t angles to bed.] 

Distance 
Dim nsiou . ltimate strength. 

b tween 
nd Modulu of supports. B rea<lUJ. DepLb. Total. rupture R. 

----
lr1clte•. I 11ches. I ncite• . Pounlh. P ounds. 

19 4.01 5. 99 9, 900 l, 961 
19 4.11 6.04 10, 400 1, 977 
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Ta.bulation (md sunww1·y of tests made 11.pon Con11ect iout brownstone.' 

TE T FOR RE I TA CE ; 3-INCH C BE . 

Nnm- Resistance 
tone from-

ber. Crushed nt- ]Jer inscl_~~aro 

--
Pounds. Pound•. 

Brainerd, baler & Hall Quarry o ... .. .... 1 110,400 12, 221 
2 9 '200 10, 871 
3 112,400 12, 3 5 
4 102,400 11 31)6 

Middle ex Quarry Co ...... . .. .. .... ........ 1 105, 700 11, 605 
2 

I 
94, 000 10, 466 

3 7,500 9,629 
4 112,400 12, 49 

ew England Brown ton e Co ... ... .. : ... . . 1 117, 100 12,947 
2 110,000 12, 0U I 
3 117, 100 12,947 
4 9 ,000 10,594 

. 
' By Prof. I ra. H. W ool on , E. M., ohool of ]\fines, Colum bia Unh•ersity, 'ow York. 

Total number of specimen , 12. 
A Vl'\rll.,. r s is tan · f the 12 ·p cimen 11 625. 

From- Nnm - Modulus of 
ber . rupture, R . 

Pottncis. P ounds. 

Brainerd, baler ~ · Hall Quarry 0 . . ....... 1 9, 500 l , 64 

2 9,300 1, -7 

3 10 500 2 073 

4 9, 00 1,933 
Midille ex Quarry 0 .. .. ....... .... .. .. .... 1 11, 500 2. 2 2 

2 9,4.00 1 60 

3 10, 200 2,025 

4 10,900 2, 168 

"ew E n o-land Brown toue Co .............. 1 9, 900 1, 961 
2 10, 400 1, 977 

Total specimen , 10. 
Di tan e b tweeu upports, 19 incbe 
Average modulus of rupture R.., 2,000 pounds. 
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ru h·ing lt•s ts of sandstone .{1·ont Ri1·ersidr l lldiiUICI. 

c 
ay sampl .... ... ......... .. ......... .. ... . 

10 amp! ........... · · · --- .............. .. 

- -

P <>r '\""re I 
ill \'\. 

Pou,~dlt. 

,, ~ I 
6.0!1~ 

hem·ica L anltlys is of saudstone .frollt Rire,·side, 111lliana. 

I
I I~ olo : m ldoo (•Hk.> 10,).= ···· .. 

Alumina (Al,03) .•... ..• . -- ---- - ·- --· ------ .... 

Iron oxirl ( F . ) ......... . ............ .. - -----

Lime (Ca ) . .. . ............... ... ....... . ... .. . 

Total . . . . . ... .. ... ......... .. .... ___ _ ... . 

!13.1 

1. 0 
2.G!l 

. 1:3 

The analy i -o bow but li ttle ma rial iujurion to tb - durability 
the tone. The fo il wing ar th r ·nl ts of the ab orption and fire t e t 
male at the Ro Polyte buj In . titut ofT rr llaut , Indi ana 

· pecimen of tone from am quarry: 
Each , pecim n wa oakecl in water _?j hour lHwing pr Yiou ly b u 

carefully 'reigbed. It wa tb n remov d, wip i h and weigh d ag<lin. 
The r ult were as follow : 

Blue tone, specimen ' : Wat r ab. orbed in per 
6. per nt. pecim n 2 : Wat r ab orbed in 
weight 4. perc nt. Gray tone, sp : Wat 
cent of dry weight, G.l per ·eot. 
per cent of dry wei o-ht, :'5 . p r cent . 

In fire te t of blue River ide and ton t he cold :-;p cim nand cold 
lead were placed in crucibl and heated until lead would m lt on nr­
face of tone · th e pecimen was then cooled in air . Jt era ·k d throu gh 
center, though pieces did not separate. pecirnen No. 2, gray River­
side sandstone, gave th e same· re ult a ab ve in every re ·p ct. 
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Iou:a.-A ·mall utput wa obtained in 1 96. Tb indu try is not 
yet important in thi t at . 

Jlan sa.s.- A . mall qua n t ity of . and, tone i annually prouuced. 
nfaryland.- ' mall amOUl lt of ~mel ·to11 e annually produced in 

l\Iontgom ery 'ounty . 
Mtt .·sachus tt .-Th output of 1 95 amount d to a valua-

tion of . 339 487; th figur for 1 96 was $304,361. .M:o t of the prod­
u t ·ome from quarri a Worce t er and Ea tLong 1eadow. 

~fichigan.-The valu of t l e output d cli ned from $159,075 in1 9-
to 111 321 i111 96 . Iu pro perou times tb output wonlcl u ndoubt dly 
b much g-r at r a t lJ and . tone i well known and popular· . ome of 
it i qua rri cl for a bra iYe purpo e . 

Ninnesof-a .. -Th pro lu tiou of and tone in l\Iinue ota ha shown a 
Jaro·e in r a e durin g the pa t y nr , na mely from a valuation of $74,700 
in 1 95 to 20~ 900 in 1 9G. 'Ibi i du to largely iucrea eel operations 
of a ~ w firm . in Pine 'ouu ty. 

Tb following i. an analy i of the Kettle River and ton by Prof. 
N . IT. Winch 11: 

A nalysis of I{ettle Rive>· samlsto11e. 

------~~ 
Wat. ' (H, ) . . ... .. . . . . . .. . . .. . . .. .. .. . . . . . . . . . ·: : I 

L im t 'a ) ...... ......... .. . ·· · · · · · · · · · · · · · · · · 
~l agn c i n, ( ~l g ) .... ..... ..... ...... . ... ....... . 

Ro tl n (Nn., ) . ................. .... . ............ . 

T otal ... ....... .. ............ . . .. ....... . 

'J'h follow in g- nvhin o- t t of h , am 
vYnt r town "'\ r. <'nal: 

Cl'lrsltill!f slrt~~y l lr of l {el/l 1 irer sa11dslone. 

I 4-illcll ' ti U 

L nch C' nb 

I 

:. :::: :::::: ::: ::::::::: :I 

'l'oi lllJWUncls. 

20.1, 100 

109, 00 

lijrht t r . 

. L 

. 01 I 
- ~ , 

100.:r 

mal a.t the 

Poe '""~ I liH'h. 

Pounds. 

12. 29.3 

12, 799 

Jll issouri.- Abont h nJ f'a much quan yingwa don in1 '9Ga inl 05. 
Th va lne of th outt nt in 1 ' 9G wa ,)1,144. 

Jl l ontann.- \ er li ttl wa · don in 1 06. 
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N w J er ey.-A.n iu i11du try in 
and ' t n 1 96. The value in 1 9"' wa ' 

orth 
in 1 96. 

hown 

.A IIt£1ysi of bTOWII sandston from allford, Xo•·th m·olina. 

Per<' nt. 

0.79 

1. 59 

-1. 3 

Alumina(Al.J0 3) ................................ 10. 1 

Ia.,.ne ia (MgOJ.. .......... . . .. .. .. .. .. . . .. .. .. . 33 

L ime ( aO) . . . ... . ... . ... . . . . .... ... ... ... . ... . 1. 

Pota hand soda (K" and NR, ) .. ... . . .. . .. .. .. L 

~otul . ........ ~--------····· · ····· _· ----' 

·ruslJiug 

The greater portion of thi ' ro k ·ou i t of a bar d- oTain d quartz 
aud, mixed with ilicate · n t ea il acted UJ on b atrn ·pberi 

influ nee . 
Sand tone frorn l\foor County ha al o b n analyzed. Th fo llow­

ing table give re ult : 

..dnalysi of sandslo >lefro111 f oo1·e ounty, ~ o1·th a•·olint•. 

Per o~ 
~) ... - ....... .. .... .. . .. - .......... ... . 97 

10. 31 

Ferric oxide (Fe1 3) . . . . . . . . . . . . . . . . . . • . . . . . . • . . 1. <( 1 

Manga ne e ( 1n0<) . .. . . . .. . .. . . .. .. .. . . .. . .. . .. . 07 

Lime (CaO) .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. 1. 05 

Alague ia (MgO).... .... . .. ... .. .. .. .. .. .... . ... . 79 

Pota b (KzO). ... ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 24 

Coml>ined water... ...... .... ......... .. ...... .. 1.15 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99. 99 
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Ohio.-Ohio 8tand fa.r in the lead of all other tate in tl1 e produc· 
tion of and ton . -:\fo t of the product come from qnarri in the 
nor th m part of the tate. Th value of the output in 1 95 wa 

l ,M9,G59; in 1 06 tb value wa 11679,205. It i. evident t hat a very 
, ul>. t:cw t ial advanc wa m~td . trik haracterized t he indu tr ·at 
certai n loeali tie ' durin g the year. TIJ e product i · n ed fo r building, 
curbin g flagrring gr ind ton ' 1 and 'Yb t tone . 

1 enn ylvcmia.-Tl1 output of . and ton e in 1 95 wa valued at 
500,000; in 1 96 the figure wa 446,!)26; a decrea . Th following 

paper by Prof. T . C. Hopkin , of State oll ·e, i a valuablecon tribution 
to t h li teratur on the abject of and ton e , repre. nting a it does 
·a r ful and lab ri u re arch in conn ction with tbi important item 

of th mineralre ource of P no ylvania. 

B R OWN '.rON.E OF PE N YL VANIA. 

By T. . HOPKI.i\' . 

B rown ton s ar a mong the old t, be t known, and handsome t 
building tone u ed in thi s ·ountry. Th brown tone fTout of ew 

rk and ot h r Ea tem cities are found iu the mo t fa bionable parts 
of th ·itie and in o-re t number . It i trn that ome year a o-o the 
u of brown ton wa imply fa hion, o mu h o that ,tll the quarries, 
n 111nin to their full apacity, ould not upply the demand. A a 
re ·uJ t h r ar long blocl,, of rrloomy brownstone hou e , with no 
mingling of color aud li ttle Yari ty of form to reli ve t he monotony . 
.1.~ r actio n ha n w 8et in and t h fa hi n i for li <Yht tone. 

1 GE L 
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1. D'INV I LLIER , E. \'. Auunal R port G ologi nl 

orvey ofP nnsylvnnia, 1 -7, 
ston in Lanca tcr ount,r. 

1111 y h ·aoia. 1 6, 
.- Bri f d l'ip-

aull pnl -

gicn l 
and-

4. LYMAX, BENJ. ~11 '1'11. I? por t on tb X w R d of J u k and Alon tgom ry ouu­
tie , by B nj. mitb Lyman, in ' nmmary Final P port .eology of l nusy!l•anin, 
' ol. HI, part 2, pp. 25 9-263 , 1 5.-0 i,·e g logi c nnd topog raphi c map and r s 
ection oftb Kow Hell of .Bncks aud :llout"'Oillory r ouul ic . with :t d tail l, c onnt 

of tho trati,.raph~- l'aloontology, and gen ral ci ntili f atnr ' · vri f m ntiou of 
the oconomi f ature . 

5. :.UEIUULT, , G. P . ton for bnildin nod d •corntion, Wiley c'• ' w York, 
1 91, pp. :..79-2 1.-Al o in mith on ian I port, J1:lrt :.., 1 6. 

II.~LER, N. . Dcsl·ripti ou of q unrri l'S aml quarry l ' !{iOn , T •n th (' n sn , Y 1. 
X, pp. rG-157.-0u of th h st short d scription of tb b•·owu of P nn ~· l-

vania. 
.E -Eil. \J, PI PEHTI E OF llHOW 'I'T :\E ' . 

with brown tone oft u in tll 
pa es in the mark t a brown t ne. om 
brown tone j not brown at a ll. Tllere i,:; als ioclnd d r d or brown 
stone from the Paleozoic ro ·k wbicb way not b g o rally known in 
tbe market under t ue nam brownstone bu whicl1 i · as truly brow11 in 
color as many of tbe original brown. tone . Hen ·e th term i.· here u. d 
to de ignate a aud tone with a brown orr d ·olor, rath r t han a. brown ­
, tone from a.u.r padicula.r locali ty r formation. Tlle red or brown 
marbles are not iuch1ded. 

Oolors.-Brow n i · defined a. a dark color slJ ad iu g to\Y.a rcl red1 

yellow, or black, aod may be produced by a mixture of the 

' Standard Dictionary. 
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We can 1 bu · e that there may be an a lmo t infi nite numb r of hades 
of br0\1' 11 , g' II3.din g insen ibly in to r ed y llow or bb•k and that there 
may be a wide diver ·ence of 01 inion a to wher tbe di ision should be 
made. In t he :wd tone.· th e cbange i mo t frequently toward the 
red le s ommonly toward t he yellow. o clo e i the r lation that 
tl1 a me toue i ·alled by om dealer red and by other brown. 

1• rom the tandpoint of color it i one of the be t of building ton , 
no t on ly fro m the wid range of hade to elect from but from the 
inherent b a n y and ri 'hn of ru any of the hade and, what i of 
great im portan · in arebi tecture, the permanency of the color. There 
i probably not auotb r olor ·ommou amouo· bui lding tone that i a 
p rm anent and a little liable to tarni has br wn . )Yher brown tone 
i u d to xce . , parti ula.rly dark bade , and alon g uarrow treet , 
it i g·loomyand omber. Itisatit bes t alvaotag wh nu ed alon g 
with oth r ·olored building toue. or at lea t with the lib ral u e of 
li hter br wo tone·. Th dark r colored ton , while more omber 
than tbe light t' bad bow the dirt and tain f the city atmo phere 
l · and are in b i r p ct bett r adapted to ba e course and trim­
min . Tl1 inh rent beauty and I ermanency iu tb olor too- ther 
with it durability iu combination with tou of other color for archi­
t cturnl eff ·t will al\Yay cau ad maud for brown tone by tbe be t 
arcllit ct . 

f P nu ylvan ia have a wide a rang in color a 
tate. There i the ri ch bln -brown and red.brown 

Ttl!>: ll~: )rt ('AL OMP SIT! X 1' BH WX ' TOXE • 
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N o. 

1 

2 

3 
4 

5 

6 

7 

8 
9 

10 

11 

The following table ~ltows tb hemical mposition of tlle Pennsylvania brownstones: 

Location of quarry. 

Hnmmelstown Brown Stone 

Spooific 
grav!Ly. 

o.-blue .......... ·· ········ j 2.657 
Hummelstown Brown Stone I 

Co.-brown ..... : ...... ..... . 2. 66!l 

Swatara Brown Stone Co ..... . ..... ... . 

Mount Gretna.... ... ... .. ...... 2. 695 

Westley's Quarry, Mohnsville . .. 2. 73. 
Grenoble Station.. .... ......... 2. 66 

Mitchell 's Quarry, Newtown ... . 

Yardley Quarry, Yardley . . . ... . 

Hummelstown ... . . -~ .... . ... . . 

Lan rel Run Red Stone, Laurel 
Run . ... . . . . . . . ........ .. .. . . 2.666 

Daneker's Quarry, Wbito Haven. 

nalyses of Pennsylvan·ia b1'ownslones. 

Silica 
~iO,). 

90. 3-J I 

AJumioa 
(AL,O,l. 

Fer rie 
oxide 

( F~,o.>. 

r cent. l Ptr cent . 

4. 35 1. 09 

11,74 2.19 

3. 80 2. 02 . 

2. 68 3.29 

7.78 3.71 

12.42 2.50 

11. 4G 1. 07 
10. 29 ' 1. 92 

5.81 I ]. 77 

1. 98 

90.36 2. 17 (! 1.15 

0.95 

.86 

.50 

.23 

.10 

. 27 

.17 

.20 

1. 10 

2. 00 

M I I I I Man~~ 0 f, 06' Potash Soda Fer:oos ue~e 
(Jt~gO>. (K,o>. (Nn.,o). (~~~M. dioxid e 

(MnO,). 

---
Pel' ctnt. , Per cent. , Per cent. I Per cent . 

0. 17 I 1.30 0.1 9 0. 74 . ...... . 

. «I 1. s1 1 .24 

. 22 a 1. 20 

. 33 1 1.12 1 .24 

.38 1.11 .43 0.18 
2.02 3.00 . 09 

.19 .17 3.76 . 07 

. 36 .10 2.92 .16 

. 53 2.63 . 06 . 3 l 

1

. _ .. ____ 

1. 00 1' race. 
'frace. ·······-

W ater I 
(li,O). Total. 

P er cent. 1--.;er cent. 

0. 61 99.74 

.87 99.61 

.74 100.00 

. 73 99. 69 

1. 40 100.05 

.55 99. 66 

.80 100.13 

1. 20 99. g,1 

. 49 99.93 

o l. 92 100.00 

........ 95. 68 
/194. 00 I Tmcc. 

--- -· --- ·- ---- --' 
alncludeR alkalies nn<lloss. b Silica and insoluble rnsidue. c Volati le ""'ttcr- watc•· and oarbouic >wid. d Given as protcx_ido, evidently" mistake . 

NOTE.- Anal.vsea l -8, inclualvo, made in tho chemlcnl lnboralory at Stato Uollogo, Pa. No. 0, by E. A. Schneider , Bulletin 00, U.S. Geol. Survey, page 65; No.lO, by A. A . 
Breneman, New York ; No. 11, by Crane Iron Company laboratory . 

lf.l 
>-3 
0 z 
~ 

..... 
c 
l'-:) 
~ 



The fo llowiug table sllows tlle cllernical composmou of various brownstones : 

-- --
No. Locality. Silicl\ Alumiut\ 

(SiO,). (AI20 3). 

Iron I ~ l Ma¥ ne-
ox ide (C ''()j SilL j .AJkn1i cs .j Water. I Total. I .A.utlwrity. 

(l<'o,03). 
11 

• (MgO) . 

-
Per ce11t. Per ct nt. 

Por tlan d , Conn .. .. _-- -- { 
69. 9•1 13.15 

12 
13.49 70. 11 

Ptr cent. Per cent. , l'<r cent. , Per ct nt. Prr cont. Ptr cent. 

2.48 3.00 Trace. 8. 73 c~ 1.01 -------- }Me rrill , Building and Ornamenta,] 
4.85 2.39 1. 1.44 ! 7. 37 ------ -- 99.65 Stones,page420. 

13 Crom well, Conn _____ --- - 70. 84 13.15 2. 48 S. 09 Trace. 8. 73 1. 01 99. 30 New England Brown Stone Co. 

H EastLou gmeadow, 1\Jass., 
Worcester Quarry. 

88.89 5.95 1. 79 . 27 ,_. -----. 

15 East Longmeadow, ;\1 a~s . , 
~l ayuard Qmwry. 

79.38 8. 75 2. 43 I 2. 57 1. ....... 1 

16 Wil btu tha, N. J _ -------- 93.55 4.00 

17 -- -- . !lo · ----- ·-- --- · ----· 93.60 1."59 
. 40 I . ~8 

3. 30 ---- - -- - - - -- ----
18 Milfor d, N.J -- ---- ------ 79. 25 7.49 3.78 1. 86 ........ 

19 Center Bridge, N. J . ____ 96.20 1. 58 1. 37 .15 . 36 
20 Washi ngton VaJiey,N. J . 88.45 3.92 3.03 .36 . 12 
21 Hancock, Md ...... ·----- 76.43 17 78 .84 .92 
22 .. .. . do-----·---- ____ .. .. e88.68 ..... .. . 7.13 1. 32 .G6 
23 Sanford, N.C., brown ... 81.59 10.81 4. 38 1. 02 . 33 
24 Sa nford, N.C., red ...... 82.58 1 8.95 
25 Mansfield,Ind . . . .. ...... e92.16 ........ 

3.95 1.18 . 81 
6.29 .05 . ...... . 

a Includes water, GO, am\ loss. No. H contai ns 0.41 per cent ma nganese dioxid 
b Iucludee also sulphuri c acid l. 39 per cent a nd carbonic aoid 1.46 per cent. 
c Iron !,riven as proloxi.lo. 
dincludos 0. 14 per cent S03• 

. 86 al. 83 100.00 \-Vorcester l'olytechnic Institu te . 

4. os I a2. 79 I 100. oo I Do. 

. 30 . 12 98.55 1 Geology of N . . J., 1868, page 515 . 

. 35 1. 20 100. 01 Geology of N.J. , 1868, page 516. 

1. 12 3.16 b99. 51 Do. 

------- · 1. 15 100.81 Ge()Jogy of X . . J., 1868. page 515. 

. 88 d 1. 91 98.70 Do . 

-------- ---- --- - 98. 76 Bulletin 55, U.S. G. S., page 80. 

·----- -· 2.20 99.99 Do. 

1.08 . 79 100.00 Garrett and Dix, Pbilatlelphia . 

.83 1. 68 99.08 Do. 

.09 ---·-·-- 98.59 Rose Polytech1tic Institute. 

I 
I 

_j 
lt1•olnu o re•irlno includes si lica and in•olnblo silicates. No. 21 inrhnl~s also 2.79 per cent loss by ignition , and is an aoaly• is or tbe sam 

i s determinrul UJ fuS IOn Wl lh sodu cnruOUt\lO; both from the Jnilelle Quarry. 
aa 22, i n wbirh all the silica 

~ 
c 
~ 
0 

a:: 
~ 

z 
t::l 
::0 
t> 
t"' 

::0 
t::l 
(fJ 

c 
c::: 
::0 
0 
t::l 
U1 



.thwlyses of brown stones-Continued. 

No. l.cx:Rlity. Silica ~ Alumina 
(SiO, ) . ( .\1,0,). 

---
P e-r Ct."Jj t . Per a nt. 

26 1 St. AJl t hony, Iod . .. ..... ' c£88 . . 41 . 63 
.]!J 

.28 

J ron I t. oxido ... uno 
(~'e,O, ). (CnO) . 

J>u cent.

1

1 P er cent. 

. 40 . 13 

llfnf-[llO·i =l "'" Alkalies. \\Tater. Tot:>!. Au thori ty. 
prgOJ. 

--------
Per cent. I Per ce1tt. Per cent. P er cent. 

!)7. 57 Rose Polytechni c lntit ituto . 

27 Bloomfield , I nd .......... ct85. 29 

28 Greenhill , Iou .. .. ....... a98. 73 

29 1 Hillsboro, Ind ...... ..... ct91. 65 j 
30 L'Anse, 11ich ..... .. ..... <£ 78. 55 

3l I Portage Entry, Micb .. .. 90. 17 1 
32

1 

. . . . . do . . . . . . . . . . . . . . . .. . 82.60 

33 )[arquctte, Micb ...... .. . 77.1 

3: KewceuawB~y,~Ji ch .... , 78.55 
3o Houghton, \\ IS........ .. 91.40 
36 llass Isla.ucl , Wi s ........ . 

37 Fond dtt Lac, \Yis ..... .. 

38 F lagstafJ', Ari z .... ...... . 

7.02 1 
78. 24 

79. 10 

!18. 69 I 3~ I ~eWe Ri,·er, Miuu .... .. 
ITipcsto uc,~linu . .. . ... .. 

1 

84-. 02 

11. 83 . 06 

:::::: ::! ::::::::::: :::::: 
97. ~ 7 Do. 

. 36 9!J. <10 Do. 

. 5 6. 60.] 
5.54 

!)8. 93 Do . 

111.21 

4.23 

.32 
!).69 

14. 21 

3.53 
7.17 

10. 
1. 30 

1. 06 
12.33 

3.16 
. '12 Trace. 

. ~9 

. 55 I .18 

0. 2G I 1.48 
. ·12 Trace. 
•r .-0 

.ll . 06 

.!)5 1.60 

7. 76 .23 

. 42 . 01 

. 31 Tmce. 

1.01 98.86 

6. 49 1 . 99 99.41 

't. 8::; 2.!)0 b100. 00 

1. 2S 100.00 

2. 50 I . 05 99.73 
1. 65 Trace. 99.92 
1. 73 ... . .... 97.23 

3.26 o99.96 

. 17 1...... .. 100. 35 

. 45 (!2. 31 101. 54 

---
a Insolu b le rcl! i<luo i.nolutl cs s ilicr. nn!l iusolublo sili cn tcs. 
b1nclutlos J ',06 0.21 Jl M cent onll S09 0.23 por cent. 
c Includes 5.77 per cen t CO, ; nnnl yzcd by Dr. 1.'. :M. Chatnrd. 
d Includes w al<Jr, CO, , ami loss . 

l\l auri or nncl Hosk ins, Chi cago. 

Repor t Geol. Survey l\1 icll., 1891-9:3. 

F. F . Sharpless. 

Stone, Vol. IX, No.1. 

Columbia College School of Minos. 

Geol. of Wis., Vol. III, page ZOK 

Geol. of 1\linu. , Vol. I , p:tge 202. 

Bullet in 78, U.S. G. S., pa.go 124. 

N. H . Win chel l. 

I 

U1 
>-3 
0 

~ 

...... 
0 
w ...... 
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MlNEI"t t\_LQGI A L O MPO SITION F BHOWN T N E. 

The miuera1ogi al compo ition i ·frequently a. valuab1 an indi a,tiou 
of the quaJity of th tone a the lt mical compo ·ition aud metime 
more o, e pe ial ly when combined with a mi ro copi xamiuat i n, 
whi b show. not only the miu ral · 1 r nt, but h relati quantity 
and the condition in whi h th y occur. Tlt bulk of all and tou 
made up of quartz grain , wlti h g nerally form from 70 to !)5 p r nt 
of the rock. In the quartzit ~ the grain ar c m nt cl by quartz 
depo ited in th iuterstic , tbu o·i ing a hio-h p rcentag of ili a. 
However, a bigh 1) r entao-e of , i1i a do not alwa.y ~;; i gnify a qu::trtr.­
ite, as may be u on compa.rinrr a few uualJ :-; in tl1 for g iuo- t , bl . 
Thu the foun t Gretna and the Hock 1· vi ll tou ach t~h 

than 91 per ent ilica, wbil th Whit Ilav n ' tone ba 1 
per cent; yet the first two, 'P cially th Mount r tna ton ar fri ­
able andstone , aud the la t i, a. haTd quartzit . Lik wi , the"' il ­
burtha tone, wbi h La 9 p r cent ili a i a oft ton ; and the 
Mansfield (Indiana) tone, witb more than !)2 p r cent ilica i n,friabl 
sand tone; and the Lumben·ille ton , whi his a hard qua.rtzite ha 
le than 0 per ceut ili a. Tb advantage of th micro opic 
inatiou over the b mical, r rather in combination with th ch mi al 
i that it how th form in which the e l ment occur. 'rbu tiJ 
Lumberville tone ha tb grain of quartz and feld , par firm])- bound 
in a quartz cement which would not be hown by tb anal i . 

Tb next roo t abundant ub tan e after quartz found in th rrain 
of and tone is feld par. In ome locaJitie orthocla and micr ·lin , 
the a,lkali feld par , are abundant, wbil iu otb r pla e tbe plagio la. 
or ba ic feld par pr dominate. roo t of the :t; ld pars ur in tbe 
and tone in a more or le d cay d ·ondition, wlter plagiocla e 

abound cal ite i liable to b found in tb sand ' ton aud in many 
place t here i formed on the tone in prot ct d place ~tn efflor en e 
of sodium or pota ium ulpbate from th alkali of the~ ld ' par. bile 
thi was ob erv d in many place it wa uetermin d by aualy i ~ fr m 
only one lor:a1ity, and it proved to b mirabalite, or glauber'.., alt 
( odium ulphate). There ulting product of d cayiu rr ~ ld par are 
numerou , d pending on the condition under which it decompo s. 
The roo t common product are clay quartz, and muscovit (mi a). In 
none of tbe brown tones examined wa mu covite ob erv d i11 large 
flake where it appeared to b econdary product but aggregaL. of 
clay with much finely granular quartz a,nd minute flakes of what i 
apparently muscovite are pl ntiful, sometime in a rim of feld spar, 
ometime. with includeLl fragment of p~Lrtially decayed feld par-in 

fact, nearly all ·tage from fre h feld par to clay in which the outliue 
of the feld par l1ave been lo t . 

Mica is very scarce in the Pennsylvania brownstone., oc urring on ly 
in a, few widely scattered fragments. It readily decom1 o es, yet it i 
an element ofweakne s, not o much fwm its eli integration a from the 
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telllleocy of the flake all to lie the arne way and make plane of ea y 
cleavage, along which the tone flak s and cale on expo ure. It i 
one of th mo t injuriou · mineral occurring in the and. tone . 

Iron x~de occur diffu ed through the clay cement and urrounding 
nuLny of t he oTains of and. It occur in uch a finely divided tate that 
it i impo ibl to determin e in many ca es w1H"1t mineral form it takes. 
1o t of it i pre umalJJy red hematite, judging from the olor of the 

orne plac mall b matite grains o cur vi ible in the 
micro eope. Tber is po ibly ome limonite, but nonewa distingui bed 
a uch. 

alcite occur in mall q uantitie in the interstices between the grain 
in some Jocalitie , but in geu ral the pere ntage i very small. It i 
roo t abundaut iu the han!. ton from Vl' hite Haven and Laurel Bun. 

Other mineral occur in mall quantitie , but are not ufficiently 
abundant to affect the. durability or the character· of th tone to any 
extent. mall cry tal of apatite, zircon and rutile 11eedle o cur in 
the quartz grain , and mall fragment of magnetite, ano·ite aud horn­
blende were ob erv d. Tber ar liable to be pre ent mall fragment 
of any mineral that o cur in the rock from which the d bris was 
obtained. 

TR CT URAL VEATURE OF 13ROWN TO:s"E . 

Brown tone vary in tru tnre from fi sile hale on one irle to ma . 
amles, bed on the other. The tb in-b dded , tone that occur in 

than 5 or 6 incbe thiek i ufficiently bard for n e 

b dding or cro <Yram 1 ommon in the 
flag tou lay r ar formed by th fal e 

ton difficnl!i 

TEXT HAL FEATUHE ' OJ.' 13ROWXSTO::.'E . 

and ton , , the brown ·tone vary in toxture crrading 
on on id to th coars~ conglom rate or 

pudding ton on tb oth r thn formiug au interm diate ·lass between 
tlte!-i two. The oar· -grain d vari ti look well in heavy rna onry in 
ro k-fac work, and are better adapted t that line of work, the finer 
grained b in better adar ted t fin carving or tool-dr, eel, but ada] t d 
to rock face work a w 11. The mo t d irahle texture from a commer­
cial standpoint i one that i homogeneou throughout and not very 
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coar e, bn t a uniform CO<H' e gra in d ·ton i · l.> tter than on havin o· a 
mixture of coar e and fin grain. A a rulo t ll ·oat" -0 Tain d r k 
arc mor porou and ab ·orb wat r mor freely, and II 11 ar mor 
liable to injury from th fro ·t. On t li oth t' luwd t h y ar l s li abl 
to be laminated or" reedy ' le liabl to haY 
work more freely in all dir ction~, a,ntl ar l 
nurnerou - . eam~=;, both vcrti al and lt rizoutal , t han t h fin rr rainecl 
on . Th fine-grained sto ne ~Lr gen rally troug r but 1 ~·, In ti ·, 
not o apt to eli integrat but more art to ('ra k an d h ll. Th ey ar 
equally w ll adapted to rock-fac d tool-drc ec.l or fin can d work. 

Tho microscope revea,l everal featur in r ganl to th t · tur au<l 
compo itiou of the rock that ar not brongbt ut iu an otlt r wa . 
It reveals both th miu raJ con titu nt and their ·ondirion of pt·e. er­
vation , a w Jl a · t he proporti n , kiml and character f th m nt­
fact which are rr iv n under th differ nt vari ti 

Pl!Y 1 AL TE TS. 

Th accompanying tabl bows , pecifi gravity a,b orption,an<l 
ing te ts mad e on brown ·tones from a, numb r of prodncti,· quarri in 
tltc ·c-nit d tat . In omparing th re. ult mad at differ nt 11la · 
con idera,ble allowan mu t be mad forth fa ·t that cliff r ut method 
procluc different results. Thu there are 
obtaining the p cific gravity each of which ha ' it 
obtaining different r ults. The llummel town E>.ton 
the re ult to be mncl1 heavier than h otb r br wn ton f imilar 
~tppearance. V hen, in order to verify the com pari on t t , were made 
in the same manner on other stone it wa discov red that th diffi r­
enee wa in the m thod of taking tue pecific gravity. A ar fully 
tr-immed 6-inch cube of the purple brown ton wa fou11d to w igh 
1 ~ pound , equal to 146 pound per cubic foot, tb weig-ht from tile 
pecific gravity bowing 166 pound a difl' rene of 20 l)Otmd · to the 

cubic foot. A cube of brown ·tone gav 150 pound to tb foot, which 
is the weigh t u eel by th company. 

Crushing te t made ou tone of the arne kind, from tb arne block, 
all prepared by the arne tone-cutter, te ted on machi11e of th ame 
make, but by different op rator in differ nt place , show a Yariaiiou 
in one et of four ample' each of more t ha n 2 000 ponnd per 11uare 
incll and on ano her et of more than 4,000 pound per squar iucb, or 
more thau one-third of the total strengt!J. 



ntsh.ing strength, specific gravity, and •·a.tio of abso1'}Jtion oj brownstones . 

No. Quarry. LocaUty . 

Crush· 
iog 

A treo~(tb 
per 

squar1 
iuc b. 

ber of Specific Weight Ratio of Num - ~ I I 
~ poci - gmv- per nhsorp· 
men• ity. cub1 c footJ t.iou. 

tcstet! . 

Authority. 

1---1-- 1- --------1----·---·---·--
Pound8. 

1 Hummelstown Brown Hummelstown, P a ..... 113, 097 

21 ... ~~~:e.~-~· .................. do .. .. . .. .. .. .. .. . 12. 810 

3 Hummelstown Hrown 1 ..... do ................ ! 11, 630 
Stone Co. ,"!oi o. 3. 

4 
Stone Co. , No.4.. 

Hummelstown Brow. n , .. .. . <lo ................ , 10, 933 

5 I Hummelstown Brown ..... do ................ 14, 000 
Stone Co., No. 3. 

~ I· ~-~~~00 -~.~~~~:~ -~~~~~.:;:: • ~~~~~~;~.- ~~::::: :::: I ~~: : 3 

8 Lumberville Granite Co. Lumbervill e, P a .... .. . l 19,895 
9 ..... do . .. .... ...... .. ....... do .......... ...... 

1

24, 625 

10 ..... do .... - ................. do .... ............ 22,025 

11 Oliver's quarries ........ Laurel Ron, l'a. ........ 22,250 

12 ..... do ... - ................ .. . do ............ .... 17, GOO 

13 .Jobt;J. Daneker's q narry.. White Hnven, Po....... 20, 252 
14 ..... do .. . ............ .. ..... do ................ 32,397 

15 Portland quarries . . . . . . Portland, Conn.... .. .. 12,580 

16 1 ..... do . ................ 1 Middleto<V111 Conn ..... 1 6,250 

17 I New England B ro wn 
Stone Co. 

'romwell , Coon ... .. .. 1 16,894 

3 1 ...... I Pounds. ----- ---

4 ..... .. 

4 ....... 

3 I 2. 66 1 14.6. 0 

3 1"""1"'"'" 
3 ............ .. 

4 .............. 

2 2.60 162.5 
8 ...... --------

------ 2. G6 1\l6.1 
12 2.G6 166.1 
3 ...... --------
7 .............. 

6 2. 35 146.9 

?. lf2. 63} 
~ l2. 36 148.5 

2 1{2. 68} 
2.50 

156.0 

Richl6 Bros., Philadelphia, Pa. 

Merrill, Stones for Bnild iug and Decorating. 

Riehl6 Bros., Philadelphia, Pa. 

Do. 

1-27 ~ Rose Polytechnic Institute. 

1-37 vVatertown Arsenal, Mas~ . 

Do. 

1-93 Fairbanks's Laboratory, N.Y. 

1-88 llooth, Garrett & Bla.ir, Philadelph ia, Pa. 

-------- C!trrison & Ol~en, Phi ladelphia, Pa. 

------- - School of Mines, Columbia College. 

1-900 Co m cll University. 

---· --- - \V:1tertown Arst>nal. 

-------- Do. 

1-40 Do. 

1-40 General Gill more, Chief of Eng., Rep . 1875. 

1-40 vVatertown Arsenal. .. _j 

{fJ ,...., 
0 
2: 
~ 

,__. 
0 
~ 
01 



c,·usliing strung til, specific gra'IJity, m1Cl1·atio of ahso1ption of brownstones-Continued. 

No. Quarry. Looa.l.i ty. 

Crush­
ing 

s trength 
Jl OI' 

squ n.•·o 
!nob. 

Nrun-
ber of ISpooiOcl Weight 
spool- gr n.v- per 
monA ity . oubicfoot. 

test<ld . 

Ratio of 
absorp­

ti on. 

1-- -------1 !---·--·--·---·-
18 

19 

James & Mana (red ) . . . , E. Longmeadow, Mass . 

James & Ma.rra.(brown) ..... do ....... .. .. .... . 

20 I Worcester quarr y l .... . do ..... .. ....... .. 
(brown ). 

P ounds. 
12, 210 

12,330 

10,936 2 

2. 49 

2.48 

2. 49 

Pound s. 
154. 5 

154. 5 

155. 3 

21 i\faymmlqnn.rry (red ) ....... do ..... ........... 10,271.1. 1 2.49 155. 3 

22 .... .. . . ........ .... ..... Medina, N.Y .. .. ...... 16, 031 2 2. 40 150.0 

23 ..... .. ..... .... ........ Littl e Falls,N .. J. ...... 9,500 2 2. 25 140. 6 

2tt .. .... . ...... .......... . Potsdam, N. Y .... ..... 42, 800 1 2. 60 162. 3 

25 J.B. Ly une& Sons .. .. . · St . Authony.Iud .. ..... 3, 000 1 .. .... .... .. !. .. .. . .. 
26 ........ .. .... . .......... Marquette, Mich ....... 10,780 ...... 

1

1 
...... 

1 

.... .. .. 

27

1 

.. . ... ................... .... . do .. ...... ........ 5,992 3 2.29 142. 8 

28 ...... . . ............ .. ..... .. . do .. .... .... .. .... 6, 150 6 2. 16 135.3 

29 .. .. ... .................... .. . do .. .. .. .... ...... 3,800 

1-23 

1- 19 

1-20 

1-53 

1- 34 

1-48 

1- 13 

1-50 

1-32 

1- 20 

30 1 ... . ·- - - · ...... ........ .. Portage Eutt·y , Mi ch -- ~ 7, 300 2. 54 I 158. 2 I 1- 11 
31 ..... --- ........... . ......... . do ....... ..... .... 6,350 
32 ...... . ........ .......... L'Anse, :Mi ch .. .... .... 10, 645 
33 ..... . . . .......... , ...... Ke weenaw Bay, Mich .. 10, 64 5 
S<t .. .. .. . .. .. ........ .. .... Bass I sland, Wis ....... <l, 662 
35 ..... . ................. .. Food dnLa.o, Wis ..... 6,237 

3 1 2. 0.1 127. 5 1 1- 15 
2 2. 22 138.8 1-22 

36 ...... ... .............. .. Hongbtoo, Wis ... . .... 7, 316 
37 .... . .. .. .. ............ .. Wilson Is l a nd .--~- .. .. 7,548 
38 .... __ . .. .. .. .. .... .. .. .Fon<ldnLac,hlinn .... , 8, 750 
39 1 Minn e~ota Sand ston e Co Ket tle Ri ver, i\liun .. . . 12,5.17 

2 -----· ·· - · ... 
1 ...... 150. 0 

...... 2.25 141.3 
2 ...... 

-----

Aut.hority. 

·watertown Arsenal, July, 1893. 

Do. 

W ater to wn Arsenal, Dec., 1883, 6-inch cub 

·w atertown Arsenal, Mar., 1889, 6-ioch cube. 

Genera l Gillmore, 1875. 

Do. 

cbool of Mines, Columbia College. 

Rose P olytechnic lust. , Terre Haute, Ind. 

Stone, Ju ne, 1894. 

eneraJ Gillmore. 

Do. 

eo!. Sun'. Mi chiga n, 1891 and 1892. 

Stone, .June, 189<l. 
Geol. Surv . Michigan, 1891 a nd 1892. 

Stone, June, 1894. 
eueral Gillmore. 

Do. 
School of Mi des, Columbi a Colle!!:<' . 

Tho Oeol. of 1\iiun. , Yol. I , page 200 . 
Watertown Arsena L 

,.... 
0 
C,)j 
0') 
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z 
t:rl 
~ 
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0 
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~ 
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OC ORREN E OF PE::-1 '· YLVANIA BHOWN TO:I\'"E • 

The brownstone o far a commercia1ly developed, are confined 
largely to the ea. tern and outh a tern part of the State. The ew 
Red area in which mo ' t of tb quarries are located extends from tl.Je 
Dela\ra re I iver north of Trenton iu an irregular, rather broad belt 
we t· outbwe ' t tllrongh Buck Montgomery, Berk, , Chester, Lebanon, 
Lancast r Daur bin, York, and Adams countie . The most productive 
quarrie are tho ·e near Hummelstown. Other le s productive quarries 
are at Mount Gretna, Schaefi' r town, Mohu vill e, Bird ' boro, Phoonix:· 
vill e, Valley Forge, Port Kennedy, Fort Washiugton, .r orristown, 
Gr noble tation, e ·barnin y, Newtown, Yardley, and J_,umberville. 
Qnarrie. of a. considerable ize near Middletown and Gold boro were 
once productive b ut are uow abandoued . 

'l'he M~w h hunk formation, of Lower Carboniferou age, from 
whicll the red· brown quartzos sand ton e i obtained, sturound · the 
anthracite coal ba in in the ea tern part of the State, and, according 
to the Stat geological map underlie the Coal Iea ure of the we t 
and we t ·<· ntral portion of th tate. o far a i · kuowu to lihe writer 
the only place where t he Mauch Chunk red ton has been quanied 
are the outbern part of the north anthracite field and tbe east end or 
the middle field at Mocanaqua, Laurel Run, aud White Haven. A 
quarry rer orted uear Rockwood omer et Coun ty may be in thi 
formation. There i bro'" n tone in th Cat kill, Clinton, and Medina 
groups in Pennsylvania, but o far a known uo quarries have been 
op n d iu any of tb m. Tim di l not permit a per onal examination 
of th ar a to e wb th r ood tone occnrr d in comm rcial quan· 
titie or not. Th fact that tb r are many produ ·ti e quarri iu 
tb ork and tb promi ing appear· 

~ w out rop ol.> rv in thi tate, would ugge t the 
f rood l.H'OWJ1 ton from tbi formation . 

~JETHOD F Qt'AHHYING AND HANDL IN G THg PKXN YL\"ANIA BROWN TONES. 

In all of th mall brown tone quarrie th work is mo tly done by 
baud with th lib ral (entirely too lib ral for tbe good of t he stone) use 
of powd r. Bole ar drill d by hand ith r by the cburn·drill or the 
.inmp r and IJ avily charged with po~ der and .fired, loo uiug- om · 
t ime a large quantity of tone. If the blocks tbus loosened are too 
large to be brok H by r peated blow with a heavy hammer another 
harge i ·put in and tl1 demolition ompleted. A may be well imag· 

ined, but li ttle o·ood'll imeu ion tone i quarri d in thi mauuer; yet 
rnu h tone tbat would be o-ood dimeu ion ton if properly quarried 
i · taken out in th is way. Where good dim en ion ton is required, it i 
tak n out either by spli tti ng from t l.J e ledge with wedge (plugs and 
feather ), or by t b Knox blastino· ystem or ome imilar sy. tem. 
Channeling macbine are not n ed in any of the browu tone quarries 
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of thi s State, nor i t he tono in any of t h m in such a hap a to 
req uire or ju tify tlleir n e. Tber ar uum rous , eams in nll of t-lJ 
quarries, either beddin g or join t eam , and by u tilizing th earns 
the tone can be xtracted more heapl_ by wedgiu o- and bla ting than 
by channeling. In tho Uumm Ltow n region the ' !"rata ar too bi o·bly 
inclined to be channeled t o ad vantage. Iu tb lar o·er qu:trrie , li ke 
tho e at Hummelsto wn , t be Kno · sy t m of bla tin g i u d , a nd tlti , 
if properly mauao·ed reduc t!J injury to the ' ton almo t t o a mini ­
mum. Wber tbe rock occur in r gn l ~t r· la.yei aft r one gettin g a 
straight face ucces ive blocks ar broken off by putting; a r w of hol s 
parall 1 witll th e face and firino· with a, battery. Tb chann liu 0 

machine ma.y h re be u ed to advanta "' in cutting out the nd of t h 
quarry, or if on a long face by making ro cut , if the po ition of t b 
stone i such that it can b used. 

In all mall q uarrie tbe ton i loaded on the ar, boat, or wagon 
either by band or with the us of a man -pow r or hor ep wer u nick. 
Tho larg >r quarries lJ ave t am hoi t . N arly all tb quarri in op r­
ation are near the railway or ·anal. The hipping facili t i of a ·h i 
mentioned in the uescriptiou of the quarry. 

l ' Ell AND ADAPTAHLL!TY . 

Brown tone are used jbr alrno t all cla e of work for which any 
other rock i u eel. It i vre minently a building stou , probabl y one 
of tberuostvaluable in the market, and i · acla]Jteu to a many differ 11 t 
classes of structural u e a any other. In P tm ylvania , l> i<l i t 
us a a building tone, i t ha b en u ed a · and for pla t ring m, onry, 
for furnace hearth ' lining bla t furnace , monument and pavin rr blo ·1< , 
curbing flagging, st ppinrr tone , ma adam auu oncrete. But by far 
the larger part quan-ieu goe into tructure · of orne kind; the b ter 
qualitie into uperstructurf'., a. · wall or trimmin g and t he inferior 
grade in to foundation bridge pier and abutment!:<, cuh ert,· , retaining 
walls, etc. The different varieties are all adapted to til e di ffereut u 
if elected with care. Thu , wll -re tu toue i to be carved or , mootlJ 
dre ed, a fine-grained stone of lJomogeneous color and llot too hard 
hould be., lected; for rock-fa eel work and heavy rn a onry the coar e 

grained can be u ed ; but all kinds are suitable that a.re ufficieutly 
strong and dur·able. Iu bridge pier and foundations mix d ton -
that i , tone varieo·ated in color or tex ture-may b u ed . In nearly 
all quarries there i. con iuerable stone tbat may be a t rouo- aud 
durable a any but is lacking in beauty or homogeneity and n,n not b 
u ed a first-clas tone in uperstructure.:, but which cau be u eel to 
advantage in bridge work, where trength and not b auty i. requir d. 

Soft stones, like tho e from ewtown and Yardley, are admirably 
adapted for building in face work or for heavy trimmin g , but will itot 
stand t he wear in pavement and treet , orheavycro s strain in lintel 
and sills, unless protected in orne way. Stone like tho ·e from White 
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.Haven Wilke barre, and Lumberville a.re ufficiently h ard not only 
for foot wear in pavement , but for ·treet wear a Belgian block8 or 
ern ·ue<l . tooe. On th other hand, they are not adapted to building ' 
where much cutting or carvin.g· i t{) be dou , on account of their 
llardue . 

To obtain tlle best architectural effect care must be ta-ken in elect­
ing the colors. Tbi i largely in the bands of th arcllitects and the 
contractors, but wlleu they per i tin puttin o· up ntire ulocks of dark 
brownstones along narrow tr ets it i · time that owners and re iden t 
honld protest. orne bade of brownstone are pretty in thflm elve · 

other. bav their natural beauty inten, ified a.11d brought out byjucli­
cious minglin g with other color· and bade . The lighter colored 
brown tones could be u eel in larger quantitie , either in the , arne build­
i11 g or tb :un town, with more plea i11g re ult than the dark colored, 
but the two ooo·ether will prodnce a b tter effect than ither alon . 
Tlle darker roue are b tter adapted to bu ine s blocks on the princi­
pal thoroughfare a tl1ey do not soil or ·bow tain o readily. Tbe 
li ghter ~olored oo s ar , adapted tore ideuce in the uburb · or country 
town . The very hard quartzite varietie bould not b u,ed iu ex.ce s 
in fa e work as the bard, tony cr!are produced by them i repellent. 
On a large face th i could b reliev d in part by an intermingling of 
sawed or tool -clre cl fa e among th rock-fa ed on s. 

13ROWN TON.E Ql"AHRIE l N TilE NEW HED AREA OF PENN YLV.U'IIA. 

Goldsboro.-Browo ton and 
oeL 
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ton s in the ountry. Th company is now op ratiug t.hr quarri s, 
employing 100 or more men· in bu ca on from 500 to 700 m · n; lm 
a la rge, well-equipped mill 30 stea.m-pow r derrick , 2 wire cnbl w~ty. , 

2 team traveler>' nbund an o of team drill , a larg . t am hov I ~wd 
tlteir own railwa.y and locomotive onn ctin o- wi h h P hiladelpltia 
and Reading road at Brown ton tatiou,.., mil eli tau t . 

Th trata in thi · lo ality all clip about 400 t 4'"0 to th north tim. 
giving the trik r th lin f outer p an ea · -w t dir ction . Th 

parate layer vary from 20 inche to 2 f et in thi ·kn s . While tlt 
b ddin g p lane ar not abundant, and, wh re t h y do o · ur, ar not 
con picuou open . am , y t th r i thr nghou t th b d an ea y leav­
age parallel with tb b dding on whi h be lay r, •au b r adily , plit 
into any tlticknes · de irea . The ea.m alnm iant near lt 
outcrop, and lea t ·o in tb bottom of th 
in these quarrie ar uot numerou . Th 
i not kuown. Iu ·luding tb conglomerat and th hale th r i er­
ta.inly not le tban ev ral hundt· d probably v ral th n aud fi t. 
Tbe greate t tbickn of good quali ty of brown ton at on pla i 
about -o feet a bown in the quarr ie of thi ompany. But wbil 
t.hi i imm diately und rlain and overla.in by r d hal and c nglom­
erate, good tonA i, known to occur both abov a,nd b I w the b d 
quarri cl . In fact, om good ton ba b en qua JTi cl from trata botll 
a.bove a11d belo'i\T tl•at in the productiv quarri .·. Thus the ·u1 pi of 
good tone i practi ·ally unlimited. The only qn tio11 is the onowic 
production ofit, which que tion th company ha. a n w r d ucc 
o far. Tb ·ton varie omewhat in textur . Th re ar fi il 

' hale fine-grained and tone and botll hal and quartz ono-l m rate· 
but there i 110t an intimat intermingling r rada ion of the one 
into the other, which i noticeable in oth r lo ·aliti . The rie alter­
nate but rarely mix, though in place tb rei a mingling of the . bale 
fragment with the a-nd tone. There are h avy layer· of coar quartz 
pebble cattered through the and toue. Th first-cla ton i a,n 
even-grained, fine-grained tone, remarkably uniform perhap un nr­
pas ed in thi prop rty by any browuston in the United tates. The 
texture-of the Hummel town tone i very clo e and it will take a very 

mooth fini h . The ab orption of the tone i about the average for 
brown tone but it appears to be harder than the average brown tone. 

There are two decided hades of stone from the different quarri • 
The mo t abundant shade-the one that c me. from all but one of tll 
q uarrie -i a recldi h brown re embling the Ea t Longmeadow ( ia a ­
chusett ) tone iu color. It i among the darke t-colored one in thi 
State, tho e farther oa t being almo t all~ lighter olored, except that 
at Mohn ville and Frog Hollow. The other shad i a purplish brown, 
which comes from their No. 3 quarry. It harmonize well with tlle 
redder tiu t, and buildings with the lower part of the blne tone and the 
upper part of the reel stone present a o·oocl appearance. 
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The ciJemical composition, crushing trength absorption, and pecific 
gravity of tiJis tone ar given in tlt table · on the preceding page , 
and IJow it to have all th essential prop r ies of a trong and durable 
stone and at tne same time to be not too difficult to work. Its dura­
bility i shown not only by its compo ition and te ts but by exposure. 
The Ber t hou e at t.lle quarry was con truct cl in 1 00 and bow not 
the lea ' t sign of decay, the tone not ven being eli colored. 'rb arne 
i tru of other old bui lding in the vicinity. It i practically free from 
mica, and nowh ere ba it been ob er d to ca le and flake off. 

uarrie of more or le local value oecur along th e mountain ea ·t­
ward from Hummel town a far as Reading, but no large qnanie that 
do any bippiug. In the viciuity of Cornwall and chaeffer towu the 
stone, which ha had considerable local u. age, ha · a lig·bt attmctive 
col t' , but i coa,r ' e, mo t of it contaiuing pebble . 

There are tbr e quarrie at Mohn ville, outh of Reading, of dark­
color d brownstol'le a ociatecl with much conglomerate, that ha be n 
u ed in Reading and tlle urroundino· countJ:y. outh of Bird boro is 
a han d ·orne pink :melstone that ha been u eel for buildiuo- purposes 
in con iderable quan titie . 

Otb r quarrie o cur along the chuykill aney at Phrenixville, Val­
l yForge,PortKennedy,Norn town,Br;jgeport andF rtWasbington, 
orne of con iderable ize, but tbe market a.re mo tly local. There are 

productive quarrie near Doyle town and Greenobl in Bu k n ounty. 
The most productive localitie for fine brown tone in the _r ew Reel 

ar a in ea tern P un ylvania are a,t Newtown Yardley, and Lumber­
vill Bucks County. Th quarry at wtown i comr ara,tively small 
yet pro lu a rr od grade of tone that i u eel in fine building work. 
Th ston i comparatively oft b< a purpli b-red c lor, work · quite 
fr ly and lo k well itb r· in ro k-fa ·e or t ol-dre · ed urfa · . The 
quarry ha.' b n p rat d in 1 62 and lm furni bed ton for u e in 
Phil< d lpbia and it uburb , 'Ireuton and Ne11 town. 

Th r ar two quaerie within half a mil of ardley acb of which 
ba produ · d con id rable too for th ' I al mark t 'I r nton I bila­
d Jphi a and Ca.md n. Only on of the e qnarrie i in openttion at 
pr • ut. Both produc a light-r deli h brown tone re embling . orne­
what that on th :rew J r y ide of be D laware at Wilbur tba, aU 
kn wu in the market a the Trenton browu ton wbi l1 term i fre­
qu ntly u eel ~Ll o to in lud th to lrton and Lumberville stone, far­
tb r up th Delawar . Tb r are otb r maller quarrie of pure! local 
importance in tbe v icinity of Yardley wb i b ar no t in operation at 
pr nt. Th Lumbervi ll ton call d by on of tb compauie 'Lum­
b rvill ranite, ' by a.noth r Lurnb rvill gTa,y tou , ' i a different 
haract rofro kfrom anyofth oth rbrown ton oftbe tute. Iti 

not prop rly a brown ton mu b of it bnvino- a gray mi . ed color. Yet 
om of it i light brown, a nd ito ·ur-. in th New Red formation inter­

ca,lat d with red hale at what i.· thought to be a little lower horizon 

EOL, P'l' 5--GG 
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t l1an he ewtown an Yardleyqnarri s . 'l'he ton i mu h bard rtban 
the common saud ·ton owing to th preval n ·e of iliccou c 'Ill nt. 
It clo ' ely a.pproacl1e a quartzit in l1ardn ' , and might be cia ed a 
a quartzite, or at lea t as a very quartzitic a,nd ton . It di~ r from 
ortl iuary quar tzit in haviu o· a gr at many grain of feld 
the quartz grain , in orne plac the ~ ld spaL' b ing i u x: 
quartz. It bas been u ·eel in quantity in P hilacl lphia for paving blo ·k , 
and ba heeu u edatvariou point ·fo rl.mildino·, ton . It clu fd t ct a 
a bu ildin g tone a.re it bardne and lack f bomog neity in color. The 
fir t i: in part ·ornpen ·ated for by the remarkabl .:traight grain of the 
rock, by m an of which jt can b I lit with gt' at fa •ili ty; to . e ·ond, 
byquarryinginlargequantiti and el ctingtb bad . Tb quarries 
are on tue]) lawar chvi ion of the Lebi o-h anal, n wbi h roo t of the 
tone i hipped, but one of th compani ba a, wire abJ way a ro s 

the Del::twar River to t he Penn ylvania H,ailroad in X \ J r y. 

BR OWN TONE QUAilR!E IN TFm MA Fl ' IIITNK HF.D • HAI.I•: FORM TION. 

In the Mauch hunk Red hal 
t.her 

hard r than the Lumb rvi)l ton , and i mor trul y a r a l quartzite, 
a there i l feld par amoncr tlle grain and v n mor·e quartz iu tbe 
cern nt. In a few locali tie there i an appr iabl pereentag of lime 
carbonate in the c ment. may be e n iu t l1 table ven p g 'ba k, 
tbe e m bing trencrtb of t l1 e tone i v ry high and th ab Mption v ry 
low. It make a durable ton in expo eel ituation , like foundation 
andba e cour e · becau eofitssligbtab ·orption . Theflao- ton o urs 
on the outcrop alrno t enti rely, a ud appear to be due to the ope11 ing of 
the incipient beddin g ·earn ·ometirne false bedd d , by the weatiJ ring 
influence, the interior of the bed being ma ive. 

The stone at Laurel Run and focanaqua i very similar to that at 
White Raven, anrl the u e are about the am , probably a larg r pro­
portion of it being u ed for building tone au1l le for paving than the 
White Haven stone. The product of all t he e quarries i u ed for the 
most part in Wilkesbarre, Scranton, Mauch Chunk, and Arnall r towns 
along the Lehigh Valley Railroad and tbe Central .Railroad of .r ew 
Jer ey. Some has even been hipped in to New Yorl>., but Wilke, ba rre 
is the principal market. Brown tone quarrie are operated at Rock­
wood, Somer et County, and Elwood ity, Lawrence County. Gray 
and buff andstones are quarried at many Jocalitie throughout central 
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and western Pennsylvania, but have not been examined in detail by 
the writer. -. 

Smtth Dakota.-An advance from $26,100 in 1895 to $37,077 in 1896 
bas been made. The sandstone industry is comparatively new in the 
State. . 

.Tennessee.-Sandstone valued at $4,100 was produced in 1896. The 
out put come from Bledsoe County. It was u ed for building, curbink, 
and flagging·. 

Texas.-Sand tone to the value of $97,336 was quarried in 1895; in 
189G tbe total value amouuted to 36,000. Complaints of the depressed 
conditions were made by nearly all of the producers. 

Utah.-A small quantity was produced in 1896. 'fbe demand was 
very dull. 

Waskington.-Saudstone to the value of $11,090 wa quarried in 1896. 
This i omewbat below the valuation for 1895. 

The following result of tests were obtained by Mltj. J. W. Reil1y, 
at tiJe Watertown Arsenal, on Chuckanut sandstone from Whatcom 
County : 

Inches 

2.99 
4. 09 
-!.20 

Tests of sandstone j1·om the Chuckanut quan·ies, Washington. 

Dunensions. ltima te strength . 

I 
Sectional Firat crack . area. ~ Persqnare Compressed surface. Total. inch. 

Inches. Inchea. Sq. nchu. Pound•. Pound•. Pounas. 

4.22 4.20 17.72 179,000 1 2,000 10,276 
4.13 4.20 17. 35 1 3,000 221 900 12, 790 
4.21 4.23 17.81 192 000 197 700 11, 100 

West Vit·ginia.-Tbe output in 1 95 wa valued at $40,000. This 
d crea ed to 24,69:5 in 1 96. There is much good andstone in the 
State, and orne of it ba made a goorl reputation for building pur· 
po es. Stone from Elkin , Randolph County, bas been found by the 
Watertown r enal to have a crusbmg strength of 18 791 pounds to 
t he qua,re inch. 

Wisr.onsin.-Tbe value of the output in 1895 was 7 ,000, wuile in 
1896 it was 65,017. Ordinarily pro perous condit10n. would have 
made a much larger output probable, a a number of firms failed to 
operate owing to lack of demand. 

Wymning.-An advance from $10,000 in 1 95 to $16,465 in 1896 
was made. Prospects for 1897 are said to be good. 

LIMESTONE. 

The total value of all limestone and lime produced by quarrymen in 
1 96 was $13,022,637. The figure tor 1895 was $15,308,755. A falliug 
off of omewbat over $2,000,000 is evident. 
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Tbe following table bo~ s the valu of tb output by State and u es 
for the year: 

Value of limestone p1"oCllwtion iu 1896, 1oith. the uses to which the stone tva s np]Jliecl. 

c_·ta-to_. ___ , __ L_ i_m_o. 
Building nnd 
rond nul.ldn g . Flux. 

A.lahama ..... . . . .. . 

.A ri zoua. ........ .. . . 
Arkan a .......... . 

ali fornia ... . ... .. . 

Colorndo .. .. . ... .. . 

C nn ecticu t . ...... . 

F lorida .......... . . 

Georgia ...... .... . . 

Id aho ............. . 

Dlinoi --- - ----- - .. . 
Iudiana . . __ .. _. _ .. . 

Iowa . .. . ........ .. . 

Kana ...... .. ... . . 

Kentucky .... _. _ .. . 

Main .......... --- -
Maryland ......... . 

Ma achusetts ..... . 

Michi rran ... ... _ -- --
Minnesota . ..••... . . 
Missouri .... . . ___ .. 

fontana -·----··--· 
r ebra ka ... . .. .• __ . 

"ewJer ey ........ . 

Jew York . ..... ---· 
Ohio ............. . . 

tab ...... __ __ .. . . . 

Verm on t .......... . 
Virg inia .. __ .. . ... . 

Washington ....... . 

\Vest \'irgiuia ..... . 
Wisconsin._. _ .. _ .. . 

Total .. .. .. . . 

145 29-1 
194 916 I 

0, 914 

6, 576 
6,672 

60 '9!1 
250 477 I 

no: 537 1 

61 217 
31,372 

29t, 268 I 
2- 1CO 

640 1 

109,630 

740 
7.746 
7, 93 

1, 000 
13 01 
6 616 

1 692 
4-,676 

707 

13,5 3 
126,053 I 

······ ---- -· 
151 I 

16,41 
79 

---- -- ... ... , 
1,46 
4, 532 
2,000 
1,-t:-3 

57, 627 
2, 730 

23,992 
1 1-2,7 7 413,659 25, 520 

835,594 434 20 129, 610 

1.600 ' ---··· -----· ------ ---·-· 
1, 082, 682 435, 431 5 6, 661 

11, 4n6 _ ....... . _.. 133 

25, 000 
1, 126 

86, 913 

44,005 1 
3, 35 

145, !lOO I 
84,632 
80, 150 
32,961 

314,704 

6,327,900 

1, 000 
2,000 

68,403 
12, 710 

200 
288 

8,193 

5,152 
237,835 

5,491,227 

1, 60 
20,537 
5,323 
1, 050 

89,815 
3,592 

21,000 
3 2 

1, 203, 510 

1 ~ 1170 

30 70 
143, '65 
65,063 

13 ) 9<15 
16, 9 2 
29,0 l 

5, 662 
1, 261. 3-9 
1 65 499 

410,037 

15 ' 112 

135,967 
60 ,077 

10, -5 
134,213 

1,591 9 6 
1, 399 412 

1,600 
2, 104,774 

11,5 9 
26,000 
3, t 2G 

157, 176 
77 252 
9,35 

147, 1 

182, 640 
83, 742 
59,1 13 

552,921 

13,022,637 
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The fi gure for ''blast -furn aceflux" given in tbistabledo not correctly 
represeut the valuo of all the flux quarried durin g tile year, but only 
of such a was quarried a nd old to th e operators of bla t fnm aces. 
Some of t l1 e bla t-furnace operators quarry their own lime tone from 
quarrie owned or leased by tbem, aud a uch . ton doe uot come into 
th market in any way it does not appear in tili tab le, wbi h i in­
tended to repre ·ent t he va lue of tbe lime tone output of the country 
in o far a the various products were old by the producers. 

Mr. Jam 1. Swank, gei1 eral ma11ager of tbe American Iron and 
Steel s ociation, has kindly supplied figures bowing the amount of 
lin1estone quarried by blast -furna ·e operator in 1896 for use a flux in 
their own furnace . The amount thus quarried reaches a valuation 
of 6 5, 756; t he e figures, added to tile total given i11 the above table, 
$1,203,510, make the total value of l ime tone quarried in tbe nited 
State in 1896 for bla t-furnace flux 1, 89,266. 

TH E LIMESTONE PRODUCT, BY STATES, FROM r8go TO r8g6. 

The following table bow tbe value of li mestone, by State , ince 
1 90 : 

l 'al?te of limestone, by State8, .from 1 90 to 1896. 

~ S~t. I_ 
Alabama _ .. .. . . · - -- - · . . .. .. ----1 
.\ri zona .. ... ....... .. .. ...... .. 

1890. J 91. 1892. 

$324, 14 $300,000 $325,000 
(a.) · ·· --· -------- --- --- --- -----

Arkau as . ........ ... . ........ .. 1 ,360 20,000 1 '000 
(':lliforuia .. .... ..... : ........ .. 516,7 0 400,000 400,000 
Co lorado . ........ .......... .. .. 1 091 90, 000 100,000 
'onne t i ut .................. .. 131,697 100,000 95 000 

Florid a .... . ............ .... . . .. (a) ---- · - --- · ---- ...... ---- .. . . 

( leorgia . ___ _ . _ . ____ .. ---- -- .•. - (a) ·----- -- --·-- - ---- ·--- -· ----
ldaho .... --- - ---· -- · - -- ---· - --- 2 '54-5 ·-- -- · ·· - -··-· 5,000 
Ulino is . ............ .... ...... .. ~, 190,607 2,030,000 3, 1 -, 000 

Indiuu:> ........ .. .. ........... . 1, '9 336 2, 100,000 1, '00, 000 
Iowa _. ___ .. _._._ .. . ... __ ..... .. 530, 63 400, 000 705,000 

Ka n n --· --· - ---· - --- - --- - ----- -17 • 22 300 000 310,000 

Kentu cky .................. .. .. 303,314 2-o, ooo 275,000 

Main .. . ................... ... . 1,523 499 1,200,000 1,600,000 
164, 60 150,000 200,000 

119 97 100, 000 200,000 

85 952 75,000 95, 00 

613,247 600,000 600,000 

1. 59,960 1,400,000 1, 1100.000 

;\ l onta.nn, ... . ................. .. 
I 

2-l 964 .. .... ------ -- I 6,000 

a Limestone value<l at $77,935 wna prod nerd io Oregou, oorgla , E1oddn, A~·izonn , outh Dakota, 
anti W yomi ng . 1'he vuloo is iuclud <l iu th o tot~ I. 
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Valu6 of li11HJ8 tone, by fates, /1'0111 1890 to 1 96-Continned. 

tate. 

Nebra ka . ......... ..... ....... . 

row J ere y ...... ---- · ----· - - -·. 

Tew Mexico .... ---· · ·· ·· ·· · ·---
1 

New York . .. ............. ·---- -

Ohio .. ..... ... .. . ·--- -· .. . . . .. . 

Or goo .· ----- ---- ·---- - .. ..... . 
Pennsylvan ia . .... .... ---- ..... . 
Rhode I land ............ ... . .. . 

outh arolina ........... ..... . 

outh Dakota ...... . .... ...... . 

Tenne ee ---· . ... --·· -- --·· ... . 
'fexa ..... .. ... - . - ... - -.. . . . - .. 
Utnh ........ ..... ...... .. .... . . 

Vermon t . . ..... ..... ..... ..... . 

Virg ini a~- ---- --- ----- . ... -- ----
\Vashington .. .. .... .. ......... . 

West Yirg inia .. ......... .. .. . . . 

Wis on in .... . ... .. .... ....... . 

I 
Wyoming-----· . ..... . ..... . .. . 

· Total .......... . ... ..... . . 

1890. 

$207 019 
129, 662 

3 62 
1, 70 30 
1 514 934 

(a) 
~. 655 477 

27 6-5 
14 520 
(a) I 

195,0 
159,023 
231, 2 7 

93 -6 

13 963 
(a ) 

' 095, 179 

1801. 

$175,000 
100, 000 

2,000 
1,200,000 
1,250,000 

2, 100 0 
2- 000 

50,000 

70,000 
17- 000 

·· ·- ·- -- -----· 
175,000 
170, 000 

25, 000 
, 000 

675,000 

---- ------ ·---
15, 792,000 

5,000 
1,200, 
2, 025 000 

1, ,000 
30 000 
50,000 

20 
1 0 000 

' 
00 

200,000 
1 5,. 000 
100,000 

-, 000 
75 

------ ---- ·---
1 '342, 000 

a Lim&! tone valued at $77,935 was produc d In Orej!on, eorgla, -"' lorida , Arizona, ·oulh D<tkota, 
and ' Vyoming. The value i included in the total. 

tate. I 3. 181M.. 

Alabama .. ..... __ .... $205 000 $210,269 $222,424 
Arizona .. ............ 15, 000 19, 10 24 159 1 ' 4.70 
Arkansas .. ....... . ... 7, 611 3 22 47,376 30, 70 
California . . __ ..... ___ I 2 ,626 288,900 322,211 143, 65 

olorauo ....... . .... . 60,000 132, 170 u6, 3-5 65,063 
0 onnecticut .... . .. __ . 155, 000 204,414 154, 333 13 19-15 
F l-oricla. .... . __ . _ ..... 35, 000 30,639 10,550 16,9 2 
Geo rgit1 .............. 34, 500 32, 000 12, 000 29,0 l 
Idaho ____ _ . .... _. ____ 1, 000 5,315 7, 29 5,6 2 
lllinoi ·----- --------- 2,305,000 2,555, 952 1, 687,662 1, 261 359 
Indiana--- - -· . . ...... 1,474,695 1,203, 108 1, 6- ' 976 1, 65 ,4 9 
Iowa . . ........... ____ 547, 000 616, 630 1J4.9, 501 410,037 
Kansas . . . ____ .. __ .. __ 175, 173 241, 039 316, 158, l12 
Kentucky . .. _. _ .. ____ 203,000 113,934 154, 130 135,967 
Maine ...... ...... _. __ 1, 175,000 810,089 700,000 60 077 
Mary land ............ --- - ·-- ---- -- 350, 000 200, 000 26-1,27 
Mass:whn ett:s .. ..... . 156,52 195, 9 75, 000 11 ' 622 
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Value of limestone, by /ales, from 1890 to 1896-Continned r; .. , 
Michigan . .... . __ ____ _ 

Minn esota . .... ...... . 

Mi .ouTi - ---------- --
~1 on ta n a .... ... _ .... . 

Nebrask:b .... . .. . . ... . 

NewJers y. - - ------ --

1893. 

15 ,927 
149,416 

ew :lexico ... . ........ .. ..... ... . 

New York . . . . . . . . . . . . 1, 103,529 
Ou io __ __ _ . . __ .... _ _ _ _ 1, 4 , 063 

Or gem. . . . . . . . . . . . . . . 15, 100 
P enn ylva nia --- - ___ _ 
Rbo<le I land. ____ ___ _ 

'outh arolina . ____ . _ 

onth Dakota ____ ----

Tenoe ·se ....... ... . . 
'rex a .. ...... ____ .. . . 
Ui a h _____________ __ _ 

V Cl'lllOil t ....... . . .. . . 

Virgin ia. --- - . .. . . . . 

Washington --- - - - - - -
West Virginia .... ___ _ 

1, 552,336 
24,800 
22,070 

100 

Wise n in . .. ... ... . .. 5 13 2 3 

1894. 

25, 100 
3,663 

1 , 664 
4-1, -26 

23, 696 

\V'yoming - - - ------ -- - ---- - - - ------ -- --- - -------
Total __ ________ I 13 9-17.223 -16, 19 , 11 

3,055, 913 

42, 92 
750. 000 

G'O 
15, 3 ' 755 

2? ,992 
802,96 
83,927 

' 10, 655 
134,213 

1,591,966 
1,399, 412 

1,600 
2, 104,774. 

11, - 9 

26,000 
3,126 

157, 176 
77. 252 

9, 35 
1-l-7, 13 

1 2, 640 

3, 742 
59, u:~ 

552,921 

13 02:.-,637 

'Ill following i · a con idera.t ion of t h o- 11 ral condition of the indu -­
try in t.h va.riou pr d u ti Y 

llabmna.- in many tb r t.<tt , tb r wa a rleclio in Alabama 
in t h valu ofth utputin 1 '!)G i. e. from . 222,424io 1 95to 1 0,021 
in L OG. i\-fo!St of th is vain that of lime mad e by t he quarrymen 
from b lim 'on id rable wa u ed-t r blast-fnrnace 
flux . belby, . 

Analysis of limestone from otwly, ..;1/abanta. 

:) -- --------- . ---- ------ .----.-- ------ I 0. 50 
F rri · ox iJ ( F :0 1 ) ........ ........ .. .. .. . .. .. . 1. ·15 

Lin1 (Ca ) · ---- - ----- ------------------- ------ :'\4.20 j 
Magn ia ( Mo- )- --------------- --------- ------ -1 1.23 

• • bou dlox;<i ( 0 , ) ....... ...... ... . .... . -.... _ "'· G< I 
Total .... ... . . .... ... .• . ..... -- - - --- - - ---. 1 fl!'l. 99 
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Tbe followin g- a-naly is wa made a tll e ·watertowu 
1e r . 'I. L. Fo i ·k " 

A ua.lysis of Nmcs tona.from ilwria, ' hclby rounty . .Jlabama. 

r>; nal for 

Pe r nt.l 
a.Jri um arbon a t ( ' a.CO .• ) .................. . . . 

\Yater (H,O) .... . . ..................... . .. .... . 

Or"'. ni matter ...... . ..... . .... ... ....... ..... . 

ili ca ( iO,) . . .... . ..... . .. . ... ... .. ..... . .... . . 

Alum ina (AJ,0 3) ...... . .• ... .. . ... -- - . - .- ------

Ferric oxiu (Fe.,Oa) .... .. ..... ................ . 

l 
:Magnesium nrbonat ( i'llg ~ o) .....•.... . .. •• .. 

~:o ~~~~-r~ _ -~~i·d· ~~~~-o~::::::::::: : ::::::::: : :::: 
Total .. . . ...... ... . - ...... -- .- --- - ·--- -- .j 

I 

Speciiic gravity, 2. 

99. 13 

. 05 

. 23 

. 21 

Trac. 
.12 

Trn . 

Tll e followiug wer taken fmm tb report of the tat <•eologi t, Mr. 
E . A. mi tb, for 1 95 : 

.d.nalysis of li1nesto11e, Lo·ngvieu·, helby otmty, .tllabanw . 

2. ~ I , I 
I P el' cent . . ,--;e,· cent . 

arbon ate of calciu m. .. ....... ... .. 99. 11 99.16 

, ,., I 
Pe~· ent . 

99.11 

arbon ate ma!!llesinm .. ...... ... .. . , . 75 1 • 75 . 14 
Ox ide of iron ami aluminum .. ...... . 13 Tra . . 21 

. ilicaand in olnble ....... .... .. . .. . 
1 
___ . _39-~-----·-1_5 --;-2~~ 

Total .. .. . .. .. . .. .. .. . .. . .. .. 100. 38 I 100. 06 ~~ 

a .By Prof. William Geuner, analytical ch mist. 

pacific graYity, 2. 

A.1·izonct.-A omewltat smaller quant ity of outpu• wa reali zed i 
1 96 than in 1895, roo t of the value being that of lime made by the 
producer . 

.A1·kansas.- Tbe output of 1 95 wa valu 
$30 70 . Most of tb output i lim~ from 

ount,y. 

d t $47,37G; of 1 9G a,t 
tone quarried in Be11ton 

OalijMnic~.- marked decline characterized thf'. year 1 !)6 in th i 
State. 'rhe \-alue for 1 05 wa 322,211; for 1 96, $143, 65. Tbe pro­
ductive countie are, in order of imp rtan ce, Kern, San Benito Sauta 
Cru z, Ri\· rside. Santa Clara, hasta, an d Lo Angele . Io t of the 
product i lime. 
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Oolo·rado.-T it e outpu t of 1 95 amounted to a valuation of 116,355 ; 
for 1 06 the :figure wa 05,063. Th e tone wa · used chiefly foe bla t 
furnace flux; it wa · quarried in J ffl rson, .E itk in, and Chaffeecountie . 

Gonnecticut.-Mo. t of t h outpnt of lime tone co n1 es from Litchfield 
County · there tfrom Fairfield Count . Iti practi cally all buru d into 
lime, the value of which wns $154,333 in 1895 and 13 ,9±5 in 1 96. 

Flo1·ida.-A .-mall quanti ty of l imestone wa quarried in Iarion 
Couuty and practi ally all wa bum ed into lime the value of which 
wa 16,9 2. 

Gco1·gia .. -Lim stone is q uarri d i11 Catoo a, Bartow, and P olk conn­
tie . It i ' pra. ·tically a ll burned in to l ime, t he value of which in 1896 
wa $29,0 1, a bout <.loubl t he value of t he product in 1 95. 

Idaho.-Tbe value of lim e made in 1 96 was 5,610. Practically a.ll 
tb e Jimeston quanied wa burned in to lim e. Most of it wa quarried 
in Kootena i Uounty. 

Illinois.-TlJi tat in t he pa t ba tood first in the production of 
lim . toue for building, but iu 1 96 it i econd to Indiana, for who e 
ou t put tit valu e wa . 1 G5 ,499, agait1't 1,261 ~3-9 tor Illinois in 1 96. 
In 1 !)5 tit value of the product in fllinoi Wd 1,6 7,662. The mo t 
important producing county i ook County ; Will 'ounty come next 
in im] ortan e. Small quan titie are produced in quite ~L la.r o-e number 
of oth r counti in t l1 e State. The tone i largely u ed for building, 
flngging andcurbing. Theexten ive quarriesinthevi·inity ofLemont 
and Joliet bave been fu lly de,·cribed in form r repo1· t~. 

Tb fo ll win g arc phy ical t , t of dolomite from Niota Illinoi : 

l'hysi al test of limestouefrom Niota , J lli1l oix. 

' rus hing tren th p r quare in h . ............ .. . .. .. . pound .. 14,120 
W ightp r<•nbicfoot .. .. ..... . ............ . ........ .. .. clo .... 161 
•P ifi ·gra,·ity ......... .. . ..... .. ..... ...... . .. .......... .... . 2. -
Rn io of a.b orpt ion . ................ ... .............. per cent .. 0.032-

\\' ight p r <.: ubi · Co of Jim to11 taken fro m quarry at Grafton, 
IUin oi~, 1.3G 1 umL 

l 'lt!J8ioa l test>~ of lim toucfroot Joliet, Illinoi . 

Po iti.ou ...................................... . .... ........... Bed. 
p ·i fic ~,rra,· ity.... .. . .. .. .................... ....... ...... .. .. 2. &14 

R:ttio ofnb orpti on .............................. .... p er cent.. 2. 73 
rush ing I r ngtb p er sq nar inch .............. . ..... pounds .. 16, 900 

Woightp rouhicfoot .... .. ................. ....... . . ... do . . .. 170 

Tndiana .-Por i t~ ontpu of ornamental a url buildm o· lim stone Indi­
a na i the roo t important a nd int re ti n o· Stntc in the U nion. The 
, ton i wel l known a ] cdforrl oOlitic lime. tone, and bas been quite 
fully de cribed in form er r port . At pr ent it is u ed ov r practi-
ally all part of th country, a nd it i: popular. Prices for the tone, 

ow in o· to ba,rd t imes e~ nd co mp titi011 have b en clccliniuo-. The value 
of the tota output of lim ' tou , most of whicb is Bedford stoue, was 
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almost t be same in1 96 as in 189-; the figur were , 1,65 ,976 in 1 95 
aud 1 05 ,490 in 1 96. 

The following paper i tbe result of careful iuve t iga.tiou a,nd is a 
valuable contriuution to t he literature of I1tdiaua ooli ti ton . In 
connection with the stati tica.l portion i t hould b rem mb red that 
tbe figure a.pply to oolitic l im stone only, and uot to the ntir li me· 
tone of the tate, as i the a e with the total for t h tate n.lr ady 

given in the tab! s. 

THE BEDFORD OLI'rt LI 1ESTO E. 

By 'I'. C. HOPKIN nnd . E. JEJmNTHAJ.. ' 

The term "Bedford oolitic lim tone 0 long ancl so w ll lmOWll in 
commercial circles, ba now beeu adopted a a o- ologic t rm a.nd de ·ig­
nates that bed of oOlitic lime to no of Lower Oa,rbouiferou or .M.i :i , _ 
sippian ag that form an irregular area through outhw t-c ntml 
Indiana, and ha beeu quarried in at 1 a t fiv countie . 
of the best and roo ·t widely known of our bnihling hn,ving 
been us d in at 1 a t ~4 tate aud T rritori and in 1 foreign 
country. Its wide rep ntatiort i d ue to it gener·al usefnln s in 
masonry, ornamentation , and monument ; it abuuda1tc ; t h ea e 
with which it can be qnarri d and dre d , and it plea ing olor and 
durabili ty. The, tone is properly a calcar ou and toue or free. tone, 
difl'el'i ng from the ordinary and. toue ill havino- th 0 Ta llt ' com pos d 
of lime carbonat in tead o quartz and in t be ~rain b iug mall fo -
siJ ill ·tead of ediment tran ported by water from the d bri of . ome 
former rock rna . It differs from other lime tone in it granular tex­
ture aud free toue grain . 

The tone ba been variou.sly de ignated in geological r eport a .. t . 
Loui lime tone, War,aw lim e~tone Spergen Hill lime tone, B dford 
lime touc, and by more local term - E llett ville lime tone, :::lalem lime­
stone and name of other plac wbere it ha been quarried. The term 
Bed ford oolitic lime ·tone i believed to be the mo ' t appropriate t rm, 
as it is the one best ~nown commercially. 

The Bedford oolitic limestone extend in a gen ral southerly direction 
from Greeuca tle, in Putnam onnty, to and beyoud the Ohio liver 
into tbe State of Kentucky in a belt from~ 'to 14 miles wide, averaging 
about 5 miles, covering parts of P utnam, Owen, Monroe, Lawren e, 
W a bington, Perry, a nd Crawford couotie , a.nd i. quarried in large 
quanti tie::; in Lawrence, .Monro , Owen, and Wasbington countie . The 
towns and villages ofBedford, Bloomington, San ler , E llettsville, tine · 
ville, l~omoua, Salem, an d Helton ville ar e t he point around wb ich the 
qmtrries are clustered and from which the stone i · hipped . The tone 

1 Wl•ilo tbis paper is to a certain extent the work of lb two writers jointly. f>{r . . 'feb ntbnl . wh<• bas 
recently prepared a <lctaile<l map of the productive part of the ooliUc limestoue area, assnm •s respon· 
sibility for the snbject.matter umlur tbe be>Ulings "Location, " " traligraphy." and " tatistics." ~{r, 
Hopkins is responsible for the remainder of th topics aml th arrangement of t ho pnp r . 
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exteud north of Gosport as far a Quincy in Owen County there being 
a siugle expo Ul'e as far north a G reenca ·tle, Indiana, but it does not 
occur iu commercial quantities north of Romona. 

The Yalley of the north fork of White River at Gosport, in the north 
part of the oOlitic area, is 570 feet above ·ea level, aml tl.Je valley of the 
ea t fork of White Hi ver outh of Bedford .. outh of the middle of the 
area, is 500 abo,- ea level. Ore t a long the eli v1dc between the e two 
forks in the vicinity of Bloomington are 900 to 9,jQ fe t hio-b. The oolitic 
lime tone lJa no topographic featlll'e di tingnishin g it from the other 
lime ton . vYhere it forms the top rock of tl1e ridge, the stwface i 
gently undulating, aud along the . tream sonrce it frequently forms 
bold l>lufr~; but iu both re pects it is not different from other lime ·tone 
of the area. 

'Ibe Bedfortl oolitic lime tone occur in the sub-Carboniferon or 
Mis, i ippiandi\7i,iouoftbePaleozoi.c. Theas ociated ul>- 'arboniter­
ou ' rock are the Rockford gouiatite lime, tone the Knob tone group, 
the Harrod burg limestone, tbe Betlford oolitic lime tone the Mitchell 
lime tone and the he ter or Ka ka ·Ida group, named in order of 
superpo itiou with tl1 olde t fir t. 

Tile Harrodsburg lim tone, which lies immediately below the Bed­
ford oOlitic lim stone, i named from Harrod buro· in Ionroe County, 
wl1ere it i typi<'ally developed. It varie · locally in character, being 
eompo etl of ma ·ive fo '. ili ferun cry. tallin lime tone, blue andy 1-
Jow bale bert, compact an<l flao-o-y lime tone, and in many place 
g ode . It varies from GO to !)0 feet in thickness. 

'Ih l\Jit •h lllime~lon , imm diat ly 0\' Crlying the oolitic lime tone, 
i uam d from the t wn of [it h ll , in L<nn nc ' ounty and on i · 
of a ri s of impure lime tone, , cal ar us hal and fo , iii~ ron 
lim stone ag~regating 150 to 250 fi ct. in thi ·kne . pecim n of 
lithographi ·lim ston have bt' n obtailll'ld from the group. but not m 
ommcr ialquantiti s. 
'l' b 13etl ford ooli tie lime ton o cur in a ma, iYe bed varyi ng in 

kn fr m :..5 to nearly 100 fi et. Th gr at r part of the toue i 
ft• m lamination or bedding eam ·. On'' athert><l nrface the 
of , edim ntation, both trn and fal b dding ar brought out 

mor or I .' con picuously in cveral pia om tilll s v u a haly 
trn •tnr is d ,·el p'd by wcath ring. Thes are local feature, a iu 

many pia :,; th outcrop , how a comparath· ly r gular urfa e free 
from lamiu a ion . In almo t every quarry or natural expo ur th r i 

sy t m of verti<·al or uearly vertical joint eams, and in 
two y t m , on havin g a g- neral a, tward direction the 
rnl north - nth direetion. 'rbe joint ~:>am ar rarely o 
to prev nt the ocenrr n · of Rtone in l:l.rge dimension . 

~ here t h J'e i · a fil'm ro ·k covering th joint· are eldom more than 
r gular racks or clcavagf' plant>s in th rock ma , , bnt 111 many 11lace 
wh r the v rlyiuo- rock ha s (li:,;int grat d aud the ooJiti tone ha ·no 
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ro ·k coveriJ1o· th weatherin g a,; nci have pen trat u along the joint 
planes forming irreguhtt' ca e-lik op ' nittg:~ from a few in ·li :-; o v rc I 
fe t a ros , which op nin g.· ~tre ltOW fill cl with t ho r .·idurtl clay a nd 
soil, tbu can in g much a t and xp tL in quany in g. The tylolite 
earn kn wn to the q uarry m n a ' ·row-foot or · toe-nail,' can much 

wa te. A , e non th face of t ll e rock, it r Remble rotwhly a utut· 
joint, horizontal or n arly , corre poll(litw in a g 11 n1l wa to au d­
ding eam, butdifferi u o·from the ordinary u dding am in tlt v rti cal 
jagg d tooth-like proj ction on ca h ide of t h Rea m. Tit • en.m i 
fr quently black from the oil tiou f carbona ·eon matt 'l'. Tlt :e 
seams do Jtot o ur in all tlt quarri s alik ome having one or tw on 
very channel cut ome haviug only on or two on tll '''bol e quarry 

face, anu a few being ntirely free from th Ill. 

'I.' he B clford stone i a gnmular lt nt »tun a calcar ou ·atHl ro ·k, 
n which both tlte grain and the cern nt ar arbona~ of Jilll . In 

the common and · tone the grain Me ltard and 1t arly ao<Yular ; ' 111 tlte 
Bedford tone the grain are alway: oft l1ltcl ither round or round d. 
In the silice u sa ud ton the O'rain M hard t' than tit · m nt; in 
the Bedford Rtou!\ th e cement i harder than tlte (Yrain . The rain 
are altno t ntirely small £ il form , Imtiol Foramiui£ ra. The · are 
commonly about th ize of averag and gmin , but iu evPral plHce 
there are a great many larger fo ils, bra ·biopod , ga tropod et . 
The part containing th larg fo il is not u ed for building ton , 
bnt i thrown out with the wa te. Tb mall r form t hat mak up 
the rna s of t he rock vary in size in ditl' r nt localiti · cau ·ing finer­
grained tone in om Jocalitie . Th :fin t -grain ed ton i . th one 
mo t songht ~tfter, provided it i uuiform in both grain and color. 

All the Bedford ton i cla ed a buff' b lu or mix rl. 'rJ1 blue is 
apparently tl te origin al color of at lea t tlte greater part of the tone, 
and i thought to be can ed by the organic matter and tlt iron in the 
protoxide state, which, in contact with tlte oxidizing ag nt , ~ive tbe 
buff color, the organic matter eli appearin g in ga e and the iron chan cr. 
iog to the protoxide state. Tber is o littl of either pr ent that the 
differen c in color i but slight. Tbe oxidation g nerally doe not follow 
along regular liue , ·o that the parting i ' frequently marked by a very 
zigzag li ne, and in 1uarrymg con iderable ton containing th two 
color in termin gled , known a mix >d ton , i. produced, and whil it is 
a trong and durable a an y other it i nearly all thrown in tbe wa te, 
a there i no demand for any but :fir t-ela, ton . 

The Bedford oolitic stone bas be n tested by most of the metllod 
used for determining the qnalitie. of buildin ton e. The foll wing 
table bows the specif:ic gravity, weight per cubic foot, ab orption and 
ern hi1lg t est made on tb oolitic lim tone. ll of tho e not otherwise 
de ignatcd were made at the Rose Polytechnk In titute, Terre Haute, 
Ind. The compression te tsweremadeu1 on approx imately2-in ·h cubes, 
each pecim u being mea ured to the ne:trc tone hundredth of an inch. 
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A will be . een the te ts mo t ly rn nge between 4,000 and 10,000 poun 1, 
to th e quare in h. onnting individual te t in tend of t11 average, 
there w rc 5 out of 50 that were more than 11,000 pound to th quare 
inch, the highest being a. high a· 13,500 pound . 

The followin g table o-ive the phy ical characteri tic of t he Bedford 
oolitic lim stone : 

Physical cha1'acie'rislics of B dfo1'd oolilio limes/one. 

- ---··--------, 

I Cj~~ ~~~- Xum-
str n •th her~f pccific W igbt Rntio I 

Locality. 

1 

•pcCJ· g rav. pe~ of A llthority. 
P r .me n ~ ity. f~~~~ a~ig~~-

a~~~~,ro test d . 

No. Operators. 

Pounct.~ . ----~Pounds. __ I ___ _ 

1 G. K. P orry . ...... :Ellettsville .

1

10, 000 41... .. . . . . . . . . . . . 1-3 1 ~~~~[,~,~{~chn i c 
2 hlutthcw~ Broo . ....... do . . . . . . 13,500 ....... 

1
. .. ... .. H~. 2 1-28 Gcncrn l Gillmore. 

I ndiall(l. Rt cam I· tincsvillo.. 5,600 3 ... ..... . .. .. .. . l-17 J no e Pol.v t bnic 
'tou o 'York . 1 1 lnstitu tc. 

4 Hunt r Va ll y 13loornington 4, 100 3 . . . ..... . . ... . .. 1-14 Do. 
Stooo Co. 1 

5 Hunt r Brothers .. .. . do .. . . . . 5, 700 3 2. 46 158. 71 1-19 
ton o. 

G I Crescent toneCo ...... do...... 5, 700 : 
1 
. .. 

2
·.· :· · . . 1.~~· · ·~ 

7 Romon(l. Oolitic Romona .. .. 1 9, 100 ~ • J v 

ton o Co. 
8 ll o cl ford. Incl. , Bed ford... . 5,600 2.4 7 154 . ~ I 

Stono Co. 
9 Th o Chiongo nnd . . ... do .. .. . . 

Bedfonl t on 
Co. 

10 llcdfonl Quarries . .. .. d<' ..... . 

l
ll 

12 

o. I 
'J'win r k Rtou So l m ... . •. 

·o. 
nark II oli!IW 

Stone 'o. 
B !ford ... . 

,600 3 . .. ............. , 

4. 400 I ........ ······· ·! 
9, 000 2. 61 166.9 I 

6, 62.; . • • . . • . . . . . . . . . H2. 9 

1- 15 

1-39 

1-2~ I 
J-31 

1-15 

1-11 

1-19 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. I 
Gouornl G illtuore. l 

amp! s from ach or t he differ nt eli tri ·ts in the tate were ested 
thor ughly at hi rrh temperature ' to .find their .fi.r -re i tincr propertie . 
Thi wa done b fir t heating them to a temperature of 619° F . and 
cooliu o- om in air and orne in old water, all the p cimen r emaining 
uninjured. Th a,m xperiment wa tried at 7790 F. and 9~ o F . with 
the ame re ult- p cimens uninjured e · · pt a slight di coloration. 
They w re then heated to the temp rature of melting n1runinum, about 
1,1570 ; ., wh n the p cimen ooled in water crumbled or the lower 
edge , tbe upp r edge aud face b ing uninjured. orne were heat d 
to ''ch rry red '-ab ut 1, -ooo F.-aud cool din air. Calcination wa 
prououncecl , but the pecim us retaiued their cubical form and harp 
edo·e . 

Sample from <l.ifferent eli trict were analyz d with the results llown 
on the fwcompauying tabl . Tb y how a remarka.ble imilarity in 
compo ition ov r th entir area, tbecarbouato of lim which con titutes 
almost the entire rock varying between 95 and 98.27 per cent, a varia-
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tion of Je t han 3 per ·ent iu 16 different ample from wid 1. pa-
rated locali ti 

The following table how. t h 
ooliti. lime tone: 

hemi ·al nnalyse f tl1 B dford 

Chemicttl analyses of 1/rdforrl ooliti c lim estone. 

~ Quarry. 

I 
P.r ct l'u ct. Per ct. 1 1 Het1fordJucliauastone 1 

• 

quarry ..... . . . .... 9.27 0 . .t O.G4 

2 HnuterYalley cpwrry 9 .11 . 92 . 6 

3 Romonaquarry ...... 
1 

97. 90 .65 1.26 

4 Twin_ ' re k qnarry .. , 9 . 161 . 97 . 76 
5 lloo 1er quarry, l.>nff.

1

9 . 20 . 39 . 63 

G H oosier quarry, blu . 97.26 . 37 1. 69 

7 alen.t qnarrr . . .... .. !Jo. 04 . 72 1.13 , 

I ~ I ~-_an ckport quarry ... !) . 09 . 31 

~g reek quarr~· ... -I 93. 0 -1.01 .15 

0: ~ - ~ 
(:; :;j 

! -~ 1 -;~ 
0 ~ ·;;i'i 
Q a ~ 

~ ~ I~ 
T'er ct. P er ct . P er ct. I Per ct. 

0.15 

.16 

.1 

.r 
0. 3 ' ·-··-· .... .. . . .. . . 

. 49 -- - - -- .. - - .. - - - - .. 
1. o6 1 o. 15 o. 10 

: ~ I··~--~~ .. -~ ~~ - 1: ~~ 
I I 

) )tr ct. 

99. 0 
100. 05 

9!:!.99 
100. 0.t 

9 .61 
9. 1 

99.6 

The Bedford ton rank ' among tlle mo t durable l im ton . in th 
market, 1 roo~ of wlli h fact are (1) tll chemical a.ud phri al t t 
bowing it fr edom from lement of weakn ' it gr at uniformity 

of compo itioo aud t xture, and it gre t ela,ticity in with tanding 
extreme of heat and cold; (- )the appearan e of tl1 tone in it out­
crop, where it pr ent in many place hard ompac , fairly r gular 
face , in orne pia s forroino- perpeodi ·ular or overl.tangil w cliff · (3) 
olll building and monument . There are not many extremely old bui ld­
ings constructed of thi tone, ag the fir t quarrie were op n d n la.te 
a about 1 40, audit wa' not qua.rri d on a large. cale un til after the 
war. Th bu ilding t hat were erect d at that early dat , a well a 
those of more recent date, are all, as far a known, iu a good tat of 
pre crvation. In the old quarrie from whicl.t tbe fir t toue wa taken, 
tll ere i no evidence of disintegration eitb r on the quarry face or 
iu the wa te tone in t he quarry, except that in a few place where 
water tantls in t he quarry, the toue ha been ol> ervcd to cale, pe­
cially where it is coar ·ely fo. silU'erous, for a few feet abov the water. 

There i probably not another tone in thi country that works Inore 
freely and easily t ha n the Bedford oolitic lime ton . It almo t rival 
the French Caen lime ·tone in thi re pect. The Fr~nch tone i a l i ttle 
softer and a little more ea ·ily cut and carved, but it i a l o a mu ·hles 
durable tone. The Bedfor-d stone i ea. ily drill ed an d cl.tamJele<.l. a nd is 
tbus not expensive to quarry. It is ea ily sawed, cut, and carved when 
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it I fir t quarried. While It nardens on expo ·ure, It n verbccome so 
bard a gr~wite, marbl , or many of the sand tones. It is eminently 
adapte.:l to carve I and ornamental work, becau eoftbeeasc with which 
it can be cut, while i t i:s at the ame time bard and durable nougb to 
retain the marks a nd not to crumule under the carver tool or on cxpo-

ure. 
Few building stones are more acces ible than the Bedford oolitic lime-

tone. Occurring as i doe in an almost l1orizontal position it outcrop 
over a comparatiYely large area, with either no covering at all or one 
so ligl1t that it can profitably be removed. A 1·eceutly prepared geo­
logic map of the area bow the total length of the outcrop in Owen, 
Monroe, and Lawrence counties to be not le s than 1 600 mile,. The 
topographic features are such that almost any point in the whole area 
i readily ac es.' ible by railway grade. Thi i 1mwti ally demon ­
strated by the location of the different railways. Th e Monon Railway 
traverse · tb area from north to outh over all the productive part, and 
that it wa ' built before 1b value of the oolitic toue was known speaks 
well for the r elative ea e of building tho road and for the agricnltura.l 
pro perity of the region. There areal o three east. we t railroads and 
a short li11 known a the Belt, whi ·h serve to onnect many quarrie 
around Bedford with the other road . There are hort branch road 
mal•ing S\ritch ·onn ction with one or more of thee road, runniug 
into ea·h of the quarrie. 

The tone i practically all cut free on the four side by a channel­
ing machine. If th quarry is opened on the top of the bed, the center 
or th key hlo k is r moved hy br aking it l o e with wedgr or bar 
at the Eiid and liftitw it out \>ith th derri ·k. After the removal of 
the first blo(•l tll ub C[U ut block. are remov d by drilling hole 
along tb bottom an l w clging them I o e, when they are lifted out 
with til de1 ri k. vVher tb qnarr.r i opened on tlJo fac fa cliff or 
a teep hillsi 1 , there i. no h y block, and tl1e tone i work d ba k 
fr m the out -rop. In many of tho larger quarrie>; block from 20 to 50 
"£ et Jon 0', G to 10 fe t d , p, and abon t 4 fe t aero are loosened. Tbo 
chatm l cuts are <·omroouly made ither 6 feet 6 inche or 10 feet deep, 
but om time var r fro111 tb se :fio·ure' iu order to utilize to bet ad\7 an­
tag th entir thicktle of the b d and tbe varying thickne between 
the gtylolyt or crowfoot seam·. Tb tone i lifted from the quarry to 
th milway car by Jarg derrick with team-power hoists, and may be 
sq uar d iuto mill blo ·ks by the cabbler on the ar, or it may be ent in 
tllerougb to the mill and there awed iuto the de ired forms for the order 
in hand. The saw are altnost entirely the ommon gang aw with long 
iron blade made to wing to and fro aero the stone, and and water 
b ing fed nnd r ca l1 saw autoroati ally. One of the mill is suppli ed 
with a large diamond saw, and one company u es the wire-cable saw, 
fir t for. awing clim n ion , ton in the yard, later for ,awiug tone from 
the quarry. Iu the tone mill, be, ide tbe aw , there are stone phLners 
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and bead r rjointer and lath for 10 th ing trim min g and baping 
tb tone. Tbe large lllill ~re al o supplied ,·vitlt ov rheacl trn.v I r , 
op rated by ·team or cl ctricity. 

The major part of the. tone i: u 'd for :fin tlimension to n ' for bui ld ­
ing . both for face "·ork and tri mmin g!' . Tt form on ' of t l1 b known 
and roo t wid 1 nsecl building . ton in lllc meei ·an mark t, haxing­
beeu u din a oT at many public aml I rivat' bni ltli ncrfi . It ha b 11 
used in at 1 a~t fonr tate h u. es-Ind iana, lllinoi ~ : orgia :wcl .N w 
J ersey-an lone of tll ' tat buildincr (t h library) f P nn ylvn.nia . 
It i knO\Tll t ha,- b n used in not l ' thau --0 011rt-hon e. in lndi ­
ana and in many overnm ut build itws-<·n tom- llOLk sand po t-om c · 
-throughout tlt cotmtry. It finds qual fasor for IJotb fa . ton and 
trimming , i t li ght ·olor barmouizing: 1:-0 w -11 " ·itlt man) f tb dilf 'r­
ent colored tone througbout tl1 country, and t h with whi ·l1 it 
can b work d wakin o· it of doubl valu in tTinnuingR. \.large quan­
tity of it i us d for monum ntal pnrpo · · a, ba e ~ r momtm nt or 
for mon um nt tltem lv . lu h i 11 ll for paYem nt , b ing fir t 
sawed in to flag . lt make n. stro ng nnd. durabl pn,,· ment. an l loe 
not we~r slippery, as many l ime tones do. It is u. ed for curbing and 
sewer pi r . ~ nd abutm nt but bricl · ton i mo tl r a h a per crrad 
of tone, which it cloP liO!i p <ty to hip loner li:.;taO<'P . In a uu111b r of 
pl ace it lHv b eu burned for quicklim of wbi •ldt mak a, pur qua l­
ity. Ia only t\YO points, 'a.lem andRomona ha th is pr v ·n :uc e '- fnl 
andoflougclura,tiou . L imekiln atEllett vi ll B l omingtou and outh 
and son tbw t of Bedford l1ave long b a abandon d and fall n into 
decay. In recent year it ha be n acquidng fL lo 'alu .' for IJa ll a t for 
both railway aml wagon road . 

The followi ng table ·uow thecommer ial importauc of tbi ' indu try 
in the tate. Tbi table has b eu carefu ll y prepared, and i as r lia.IJJ 
a uch table can be made. Th ftgur bowing th apital HumiJ r· 
of mP.n, production, and value were n ce ari ly obtain 1 from th op r­
ators, but the other data wer obtained by dire t ob rvation, ea h of 
the writer l1aviu g vi it d ev ry oolitic lim tone q uany i n th tat . 
The figures do not how the total valn of t he ston , a mu ch of it i 
hipped in the r ugh aud , awed and ut to dim n ion s in th citi , at 

mill in hicago, r biladelphia, New York, aud el ewber which give 
the stone an added value, but the data for which are not avail ab l . 
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tatistics of the Bed,{o1·d oiili tio lin~estone prod1totion in Indiana. 

du ced in-

or th dis­
tri t: no­
moun, Big 

Creek. 
'tinesvil1e, 
Ellet~ville. 

Middle clis­
t rict: 

Blooming· 
tou, Hunter 

Valley, 
Sanders. 

onthern 
district: 
Bedford, 

Dark Hol­
low, Heeds 

Station, 
Oolitic, 

P crless, 
Paradise, 

Helton ville, 
a lem. 

Mills 
i_n 

Inclinn­
npulis . 

Total. 

Cubic feet of stone pro-

1 1 95 .. . ........ - .. . . - .. . 1, 295, 000 1, 812,716 3, 030,591 6,1 ,307 

5 4ii5,582 1 96 ....... . - ... . . . . . . . . 673, 000 1, 343, 926 3, 438, 656 

Valn of stone produced 
iu-

1 95 ....... ..... .... ·--. 

1 96 .... ·---·· .... ·-- .. . 
Cap ital ioYe ted, 1 96 . .... . . 

Number of men employed 
in-

1 95 ... . - - .. .. ..... .... . 

1 96 ............ · - ·-. · -. 

Number of quarries in op-
e ra tion recently . .. ... ... . 

Knmber of cbannelino- ma-
h ine in operatiou . ..... . 

· umber of aw •tm rrsiu op-
rn.tion .................. . 

Knmber of a w gan«s idle . . . 

l\'nmber of . team and el c-
tri tnw lors ...... . ..... . 

Nnmbcr of lathes in op ra-
tion .. . _ ................ . . 

~·mnb r f limekilns in r€1-
c nt operation ........... . 

$311, 75 

$165,6!:17 

$497,700 

473 

315 

12 

19 

11 

15 

4 

24 

6 

3 

6 

a32 

9 

4 

4 

1 

18 GEOL, P1' 5--67 

$420,4 7 

$~94- 635 

$458,400 

I 

4-24 

374 

15 

39 

7 

15 

3 

29 

3 

10 

3 

32 

···- ·· · ··· 

3 

0 

. .. -... . -.. 

$771, 468 ,$19, 430 rl· 523. 260 
$725, ~ ( 23, 417 $1, 209, 632 

$1,337,000 $26,500 $2, 319, coo 

62 

60 

136 

11 29 

·: I 74 

12 

49 1 103 
I 17 

2-t 1 ..... . .. 37 

16 1 
-1 29 

I .... -~~ -
H3 

9 

12 1 ?.0 

I 
6 , .... ·-- - 10 

5 , .... · -- · 6 
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Iowa.-The output of limestone iu Iowa in 1 95 wa valued at $449,-
501; in 1 96 at 410,037. There ha tltus be H sometbin 0' of ad cline, 
although u t so great a might have been exp ct d. The production 
of limestone i · spread over many coun ti in th tat , auu tl1e indu try 
is on the whole an important oue. J\:Io t of t he output is u ed for 
building and roadmaking. The producers are quite num ron , and 
there a.re but few who are doing bu iuess on what might be call ed a 
large calc. 

The following are te ts of lime tone from Ston ity, Iowa: 

Physica l tests of l-ime ton ej1·om lone ity, Io1va. 

Cru bing strength p er squar iu ch ... ... -- --- - __ __ .. ... ."pounus . . 5,150 
We1ght per cubi c foot ..... . .. . ... .... .. ... ............... . lo.... 136 
Specific gravity...... . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 3 

K an as.-Production declined from 316,6 in 1 !)5 to 15 ,112 in 
1 96. Stone quarrie are quite nnmerou and wide preau, but none of 
them are operated by very large con ern . 

K entucky.-The value of tlle lime ton e output de lined from 154,130 
in 1 05 to 135,967 in 1 96. The Bowling Green oolitic tone i one of 
interest to builder~:; and i quite uniqu in clt ara ter. ome of the 
tone gives excellen t lim ou burniug. 

Mctine.-The lime tone indu try of Maine i almo t entir ly limited 
t o Knox County, where, at Rockland and Rockpo1·t and vicinity, larg 
quantities of li me ·are made for shipment to uurn rou points of con­
sumption on the Atlantic coa t. Tbe value f t h lime made in laine 
in 1896 wa 60 ,077. 'Ihe figure for 1 95 was 700:000 and for 1 94 
$ 10 089; it i thu evident tha t production ha been decrea ing for 
some time. 

lJiarylctnd.-Th e total value of the lim tone output in 1896 was 
$264,278. This repre ents a gain of more than 64,000 over 1 05. Of 
thi amount more than 250,000 i the value of lime mad fro m the 
lime tone quarried. Oy ter shell are quite fre ly u d for l ime burn­
ing in thi~> State and some year. ago, when bla t furnaces wer more 
active than at pre eut in the vicinity of Baltimore, they were al o cou· 
~umed as ±lux. 

The productive couutie for limestone in the order of their impor­
t~~nce are Frederick, Baltimore, Wa hington, Allegauy, and oward. 
The fir t two are about equally productive and are far in ad vance of 
the others. 
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The following is the _re u1t of an analysis of limestone from the vicin· 
ity of Highlands, Howard County, by Prof. H . J . Patter on : 

.tlnaly8is of limestone from Howa·rd County, Mm·y la.ml. 

!::;:: PO< ' '' 

alcinnt <'arbonate ( a 0 , ) . . ... .............. .. --7~-~ --2-l 
Mnn-u e im11 caruom•te (llfgC03) . .. ... ... .. . .... . 3.19 
Iu oluule matter .... ............... ........... . 13.60 
Oxide of iron aud alum in a ..... .. . ............ .. '" .15 

I undetc rrnin d.................................. . ~~I 

L_Total ..................................... 
1---w;:-~ 

.ll{assachusetts.- Production increa eel from a valuation of $75,000 
in 1 95 to 11 ,622 iu 1 96. The output come almo t entirely from 
Berk hire Uounty. Io t of the product wa made into l ime. 

Michigcm.-Tbe total va,Jue of the product in 1 96 wa $109,4-27. 
Tuis i~ quite a heavy falling off as compared with 1895, when the out­
put wa valned at more tbau 300 oo·o . 

.tlna.lysis of lim esloll e from 11Iicldgan qtwn·i.es at Ba.y Po1·t, Hm·on Cou.nty. 

r r cunt. 

3.330 

1. 334 

. 944 

91. 53 

Pho phoru and ulpln1r ......... ........ . ...... Trnce . 

j vrgauic matt rand lo · .. .. .. .. .. . .. . . .. . .. . . .. 2. 54 

L_Totrtl .................. .. ................ 
1

100.000 

.tlnalysi of limestoll from qua·rries at Dullclce Jfonroe County, .Jlichigan. 

~.(, i , ) .. .. ...... .... . •..... ...... .... . ... . 

alcium nruonrtte ( a 0 3) .. .................. .. 

Iagu inm caruo uato (l\fo-OOa) ..... .. ........ .. 

Oxide of ir n a.nd alumina ........ ............ .. 

Total ........................ ...... .... .. 

Per nt. 

1.1 

6. 0 
11.60 

.12 

99.62 
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Analyaes of limesto11.8 j1·orn qttal'ries at 17-enton, Wayne Cotmty, Michigan ( ditf~rent 
dep ths. ) (ct) 

o. 2. No.3. 

Per cen t. P~r cent. Per cent. 

Calcium caruonat ( aCO") . .. .... .. .. . . 

Magues ium ca rbouat p :rg OJ . . . .... . . . 

ilica ( iO~ ) ....... .. .. . ..... --.- ..... -. 

Ox ide of irou nml alum in a . ... . .. .. ... . 

Los .......... . ...... .... .. . ... ....... . 

Total .... . ... . .... . .. .. .. ... .... . 

5. 00 

12.36 

~ . 00 

Tra c s. 

. 6l 

100. 00 

8 .50 

6.93 

2.N 

Trac s. 
2.33 

100. 00 

96.00 

2.10 

.70 

. 00 

1. 20 

100.00 

Minnesota.-Produ ·tiou in rea ed from a valuation of $21 , 733 in 
1895 to $22 ,992 iu 1 96. R eport from iudividua.l pro<lucer are mor 
encouragiuo· in ton than th y wer in 1 95. Th e output i largely 
u ed for buildin o- and road making. The mo t productive county i 
L.esueur . 

.ilfisso~t?·i .-The lime tone indn try of thi tate i an important one, 
being scatter d ov r ..,6 ditf rent countie of wbi ·h Jack on t. Loui , 
Greene, Ja p r Marion, and Pike are the most important. 

The valu of th e product in 1 96 wa 80 ... ,9() , which is 
below that for 1 95. Uver 500,000 worth of th ton i u 
building and road making, whil 11early all the rernaind r r pr ent 
the value ot lime mad . 

The following analy i , mad by Uhauvenet cT Bro. of t he lime tone 
of H annibal ! arion ounty , how the tone to be a very pure car· 
bonate of cal ium: 

Analysis of limestone j l'ont IJcmnibal, Jfi ssouri. 

'~ 
0. 

Oxide of irou and alum in um .. .. .. . ........... . 

Magne iapigO) ...... . ....... .. ........ .. ..... . 

.40 

. 02 

'--C-al_c_iL_I';_o_t:_~_~_~_~_~~-~-- (_· ~-~-- --~-~-~-: :_:_: _: :_:_: _: :_:_: _: :_:_:_: :_:_:_: _'§j 
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The following were al. o made by Cbauvenet & Bro. : 

Llnalysis of limestone f•·o1n Ralls Coun ty, .ilfisso1t1·i. 

I , Pocuol. 

I 
alcium carbonate . . . . . . . . . . . .. . . .. . . . . . . . . . . . . 99.64 

iIi ca . ~ . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 15 j I M•g•~ wm '"'b'"'"' .................. ........ 1_~21 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 100. 00 

I 

.dnalysis of Umestonej1·om Greene County, Mis so1n·i. 

oi~~d a ~/ ~-~t;::::: :::::: :::::: :::::::: :::: :: :::: j 
Carbonate of calcium ............... ...... ...... I 

Total ................................... . 

P er cont. 

0.33 
. 21 

99.46 

100.00 
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.Afonttma.-Tbe lime ·ton output of t!Ji · State wa val ned at ·83,927, 
a figure lightly below t!Jat of the previou year. Tlte product is u ed 
mainly for bla t-furnace flux , and comes from Ca cade and Jefferson 
countie , whiclt are about equally productive. 

Nebra ·ka.- mall a mount of lime t{)ne u ed mainly for building 
and road ma,king wa quarri d in 1 9G. The mo t important counties 
ar Obeyenn , Pawn , and Gag . 

ew Je~· y.-Mo t of th Jim rone quarried in J..~ew Jer ey is burned 
into lime. Th total value of th e output in 1 96 wa 134,213. The 
mo t pr du t ive ounty i · Su ex. 

ew Tork.-Thirty diff rent countie in thi t<Lt produce limestone. 
The total valu of the output in 1 96 wa 1,591 9G6. Of this rotal 

1,152,7 7 i· pre nt th valu of lime made. Onondaga ounty pro-
du ·ed nearl !:JOO 000 worth of the output, wbil Warren County srood 
e ud with a,n output valued at 103,8"7. Quite an advance was 

made in 1 !:l6. 
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A na.lysis of limestonomado in Onondaga County, ltW Yo1'k. 

Per cent . 

iO, )-- - - ------ - --- - - -- ----------- ------- 5.50 
Oxid ofi ron aud alumin a_ ___ __ _______ ___ _____ 1.99 

Calcium oxide (CaO) .......... .. ...... . ... ---.. ·1.'10 

Calcium carbonate (CaCOa) . .....•.. ------------ ,t_ 0 

Mague ium oxide (MgO) -- - - ------------ -------- 1. 0 

Calo;"?''"lphalo( ' 0 ,) .. .. ... ... ......... .... _ .65 1 
TotaL ___ _ -------- --- --------------------- !19.1 •~ 

Analysis of linteslo11e front Uls ter Co·unty, New Yo1'k. 

P er c nt. 

Carbonate of calcium . __ . ......... .. . . __ ... __ ... I 97. 00 
il icions materiaL .. _____ . .. . .. __ . . . . . . . . . . . . . . . 2. 0 

Oxid e of iron .. .. __ --- -- - ---- ____ . _______ _ ----- · .4-0 , __ _ 
Total 100.00 

The following i an analysi of dolomite used in the ulpbite pulp 
mills at Watertown, ew Yor k: 

A nalysis of dolomite f?·om atm·al B1·idge, Kew Yo1·k . 

Oxide of iron and nlumiJJuut. ......... . ____ ---- .24 

Calc iu moxide ( a )----- - ---- ------- ---- ------ 22.4-3 
~ l agne · i um ox ide (?!Io-0) . . .. ------ ---- -- ____ ____ 2 .48 

a<boo d;,.;d, (CO,).. ....... ... .. ..... .. ... ... 47.73 1 
Total .. ... _____ _ . ___ . __ ..... . __ __ ...... _ . 100. 12 

.d.naiHsis of lime made in TFashing/011 County, 7\'ew J'o1·k. 

. !~ 
Llica ( 101)--- -- - ------ ______ ______ ____ ____ ___ _ 0.23 

Alum in a (Al
1
0 , ) _____ ____ . .. _. ____ _ . . __ . ___ . __ _ _ 1. 04 

Ferric oxide (F~0.1 ) ___ _ __ _ _ __ •• _. ___ _ • _ _ __ ___ • _ 

Calcium oxide (CaO) .. __ . .. _. ___ _ . ..... ....... . 

Magnes ium oxide (MgO ) ___ . __ ..... . __ _ ...... . . 

Total __ _ . ____ · --- -- ____________ ___ ___ .. .. 

. 25 

97. 64 
. 0 

99.96 

L-------------------------------~--------
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Analysis of lime f1·om West Coxsackie, Greene Cou.nty, New York. 

------------------:-'"-L I Calcium oxide (CaO). ... .. . . . . . . . . . . . . . . . . . . . . ... 90.066 

fague ium oxide (MgO ) ........................ 7. 405 

Oll.-id of iron and aluminnm . ..... . .. . . . ....... . 753 I In nl nbl• mn<tO<...... .. .. .. ... .. . .. .. . . .. .. . .. . 1. 776 

Tot11 l . .. . . . . .. .. .. . .. . . .. . .. . . .. . .. . . .. .. 100.000 
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Ohio.-Tbirty-two counti s of the tate yi ld lime tone. Of these 
the most important a re Ottawa, Erie, Marion: and Wood, iu the order 
named. The total valu of th e output in 1896 wa 1 399 412, while in 
1 95 it wa 1,5G8,713; there ba been evidently a falling off, althono·h, 
comparativ Jy peaking, it is not seriou The value of tbe lime made 
wa $ 35,594. Mo t of the remaining value i of stone devoted to 
building and roadmaking . 

Loonlity. 

.Analyses of limes tone f•·on~ Ohio. 

Cnl . ::l! n;.,' n . F I PI 
cnnu aium A.lurui- e r- Ferric 1.09 * 
car· b J rous ' d phoncnn-

(en , _, ate (A1,0 3) . (FoOl (Fe,Osl· (.P 0 I 
" · (!ligCO, ) · ' 6 • 

bonnto cur on- . na. ox:ide OXl e I hydride 

1--------1--- --- -- -------
1 

ilica 
(SiO, ). 

Pr. ct . , Pr. ct. Pr. ct. Per cen/.

1 

1 'er cent. 

1. 53 

I im -

0. 43 

01111 1~' .... ...... 2.70 Trace. 

' ugnr Rid g , \\' nod 
55.23 ·13. 12 . 65 'onnty .......... 

tt:twa, 
I ' OIIIlty .......... .21 0. 0011 . 21 I 

.40 , ........ Tra <' . 

93.12 1. ml 3.12 

Young town, La w-
1. 2:3 b 3. 4- 1 n·uc Connty .. .. 95.30 · ---- · . 017 tfrin, n " 

I 

........ , I 
_::nty .......... 57.4 40. 36 .JO , ...... . 03 1. 62 

I 
a Mndo lty Professor Orton. b i.Hcates. 

Total. 

99.19 

99. 96 

99. 4 

99. 1411 

99.93 

99.14 

100. Ol7 
1 

clOO.OO I 
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Pennsylvania.-The lime tone indu try of P nn ylvania dnritw the 
year 1896 overtop that of any other in g-1 Stat . The tota l value of 
the output wa $2,104,774. Of this amoun t t ,O 2,G 2 r pre ·ent tlt 
va.lue of lime made, 586,G61 that of bla t -furnace flu x and 435,431 
that of s ton e devoted to bui lding a nd r ad makino-. Tbirty-s v n 
counties of t h State are productive of lim to ne. Of tlte tlt fol­
lowing are the mo t importaut, in tbe ore! r gi n: he ter, B lair, 
Montgomery, Lawr n e, ·w e tmoreland B rl s, .1. or tbampton Leb irr h, 
Lancaster, and York. 'Ihe value of the output from t b e coun ti i 

1,505,312;thevaln oftheoutput from uo ino·leou ofth remaining 
counties i a much a 50,000. Over 1 400 . epara.te quarri have 
sent iu carefully prepar d return of output. 1\fu ·h of t he lim mad 
is used for fertilizing purpo and con umpti n i decidedly on tb 
iucrea e. Tb pri fo r nell lime is G or 7 c nt per bn bel, a lthon, h 
it i sometitne ' a low a 5~ ent . 

Tbe followino- are analy of lime to11e from variou 1 caliti in 
P enn ylvauia: 



.Llnaly4e8 of J'ennaylvania li mes to11e. 

Local ity. 
. I Mngnc· Mn~n Calc ium Calc111 m Ri urn siu m 

carbonnt.c. o~ido <:arbou nte nxi<14 
(GaCOh. (<..:aO). : (~gCoJ>· ~ ~llgO) . 

----------------------1----- -----

A In- I Ferrous I Ferr ic 
minn. oxido oxido 

(A l,O,). (Fe0).

1 

(1'<>,0,). 

Si lica 
CSiO,l . 

Ph<>s· 
oh oric 
'nnh y­
dricl o 
(P, O,) . 

Misccl -
1lUIO.Ous. 

Tota l. 

Per ce11t. Perc~n t .l Per cent. l''er cntt. Jl 'er Cf'n t .' Per ce.t t. l 'er ci!"Ht.
1
P cr crnt . r e,. cent. J l'er cent I Per cen t . 

Hanover, Adams County.... .. .. 83. 12 ... . ... 

1 

8. 23 1

1

....... 0. 03 0. 53 
1

1 

0. 10 (~~ : ~~} 9!14-•~ 
Lel.>ano_n, Lebanon County .... ... ...... -1 38.81 .. ..... 12. ~5 3. 75 2. 80 .. ..... .. ...... 

1 

...... .. 

Greshvtlle, Berks County .. ..... 87.267 .. .. .. . 8. 32•l .. .. .. . . 810 3. 48 . 006 ...... .. 9fl. 887 

Avondale, Chester County ...... J 94. 27 ....... 1. 56 .. .... . . 26 ...... .!. ...... &3.9 1 100.00 

Betlllehem, Lehigh County c .... I ........ 28.78 .... .... 20. 86 1. 60 3. 53 1 . OO!J cZ4 5. 30 100. 079 

Bridgeport, MoutgomeryCouuty l 03.491 
1 

.. .. .. . 4-5.7!'>!) . ... . .. .. ..... 
1 

...... . l 0.4 5 . 20 ...... . ... . . . .. 99.90 

I Do -.... .. - : .. ...... - .... .. . 

1

5,1. ().,14 .. .. • • 45. 50fi 1 ......... ... . J .. . .. . . 20 . 25 .... .. ..... _ ... 100. 00 

Esterly,J3crksCou nty . .... .... 55.58 ....... 39.21 ,....... 1. 22 3. 89 .... ..... .. .. .. 99. 90 

Fairfield, Adams County .... ... . 85.23 .. .. .. . 2. 78 .. .... . 1. 50 10. 30 .. .. .. . e. 19 100.00 

Do ........ .... . .... . ...... .. 

Northampton, No r t h ampton 
County. 

3. 92 

93.01 

Northa mpton Co unty . . .. ....... , 57. 88 

Turbotville, Northum b e r 1 :t n d 96. 125 
~ ou u ty. 

Williamson, Franklin Coun t~· ... I 97. 357 

aK,Co,. b Inaolulll g. 

3. 1l 

0 69 

39.95 

1. 767 

I. 55 1 

, ............. 'I""" ., .60 I 
........ 0. 67 ...... . 0 20 

0 97 

2.108 

0 290 

c Lnrgoly used tu3 fl ux. a CO,. 

010 

•l . 18 

j.38 !)9.96 

98. 75 

1. 20 1 ...... .1 .... .... 11100. 00 
...... ....... .1. .. ..... 100. 00 

. 85 ! .002 1 !J . 01 5 100. 005 

11,() n nd loss . .f l\.,0. 

.Aulh.:-l 

Prof. Andr e w 
McCren th. 

Booth, Ga rrett, and 
Blair. 

Do. 

Mr. Cha~.T.Da.v i es . 

Yra.nklin l\Jengos, 
Pb.D. 

Do. 

Do. 

U Su lphu r. 

/J) ..., 
0 
!Z 
M 

r-' 
0 
0':> 
c.:n 
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Limestone from Avondale varie in compo. it ion 
amount of magnesium carbon ate which i som tiro 
cent, approaching dolomite in it on titntion. 

particula-rly in the 
a hi gh a 3 per 

The following ar aualy e · of lime from variou locali ti in P nn yl-
vania: 

Analyses of Penn8ylra11ia Hm c. 

onstituc nt~. 

alcium oxide ( aO ) ..... . . . ... ---- -- .... .. 

Macruesium ox ide (:;11"' ) .... -- . -- .. . .... --.· I 
F erri c oxidt1 (F ,o_,) ...... -- .... -- .. .. ... .. - ~ 

Ferron oxide (FeO ) ........ .. .. . .. . ..... .. . 

Alullliua (AI ,Q3) .. .. .. .. .... .... .. ---- ... .. . 

ili ca ( iO, ) .. ....... .......... . .... .... ----

H iUtiJ\' r, 
Atlnm 
ount.y . 

92. 0 
3.55 

. 03 

.53 

90. 

1. 90 

. 14 . 0 

. 53 

Pota ium arbona.t ( K, o ;) .. ..... .. .. .... 4.23 ........ .. ........ .. 

Pota sinmoxirle(J\. , ) . .................. . .. ---------- ' ---------- ~ . 65 
PhosplJOri anhydride (P , -,) ...... ...... ............. _I_ ... __ .. .. . 35 

Ca_rbon dioxide (CO,) ...... ... ...... . ... . .. . . ............. .. . ... } 
7. 05 

\\ater (R~O) .... . ..... ......... .. ........ . . ---- ------ } 
6

_
75 

nd termm ed.. .. . . ..... . ... . .. .. . . . ....... . . . . . . . . . . . ....... . 

Insoluble . .... ...... . . .. . ... . ......... .. .... .. .... . . ... ..... .. .. 2. 43 
------

T t nl .. .... .. .... ... ... .. .... ..... .. ... 100. 34 1 0.00 99. 9 

a .,\.unlyzed by Dr. Will iam Frea r. 

Rhode Isla?ul.-Tbe production of lime. tone in thi tate ha always 
been quite limi ted in amount. Quarrie are op rated to orne xten t at 
Lime Rock, Provid nee ounty . 

o1Lth Oarolina.- Lime ton is produc d in 
paratively mall amount. ifo t of it i but·n 
good reputation for building. 

berokee County in om­
cl into lime, which ba a 

outh Dakota.- ery little wa accompli bed in thi tate in 1 96. 
The tone i u. ed for building ::tnd for burning into lime. The productive 
quarrie. ar in Lawreu e and u ter counti 

Tennes ee.-The lim e. ton produced in tlti . State i ab nt equall y 
divided betwe n lime burning and building. Bla. t furnac quarry 
their own ston largely and ucl.t produ tiou is not includ d in the 
figure given in tb table for Tenn ee. E l v n cotmties in tbe tate 
produce lime ton , but mo t of it come from D avid on, IIamiltou, 
F rankl in, and Di ·k on countie ·. 

Texas.-Producti on in 189G amounted to $77,252. Tl.Ji i omewhat 
in exce s of tbe output in 1895. Mo t of tbe product is burned into 
lime. E l Pa o and Coryell countie are the mo t productive. mailer 
amount are quarried in Williamson, Hood, and Travis countie . 



STONE. 1067 

Utah.-Small amounts of limestone were quarried in Salt Lake and 
San Pete counties. 

Vermont.- Production of lime tone fell off somewhat in 1896. Quar­
rie were opera ted in Franklin, Windham, Addison and Wind or 
countie . 

An analysi of limeston e fwm the quarry of Palmer & Evere t t, 
New Haven, Addi on County, showed 98.37 per cen t of calcium car­
bonate (CaC03.) 

Vi1·ginia.-'Ihe production of limestone in irginia fell off from 
26 ,R92 in 1 05 to $18.:.~, 640 in 1 90. In the con umptiou of lime tone 

for bla t furn ace fin , , Virgini a tood in third place in 1 96, according 
to the fi gures of Ir. J ame 1:. wank. Tbe value of tbi flux amounted 
to about ·350,000, including what wa sold to b la t furn aces and aL o 
what was quarried by t he bla -t -furnace operator t hem el ves. Lime­
stone i quarried in t welve countie, , of wlJi ch Botetourt, Uleghany, 
W arren, and llena nclo:th are the most im portant. 

Ana~ysis of l imes lonefron~ Botetourt Cotmty, Virg inia. (a) 

1~ 
Ca.lcitlm ca rbonate ( aC0 3). · -- - - - · -- - - ·- -- - ___ _ I 9 . 71 

l\1agn inm carbonate (Mer 0 1) • • • ••• • ·- -- -··- -- . 65 

Oxide of iron and aln ru in nm ·--- - · · -- - - · · ----· .
1 

.31 

L
.li ca ( iO,) -- --- · - -- - -- ·- --- · · - - --- ·-- - -- - - - --- ~.25 

Total .. __ ______ . __ . . . _ . __ . . ____ . . ___ _ . . __ . 1 99. 92 

- ----
a A nnlyzod uy Dr. fienry Froehlin.J:: . 

.d nalysis of liuwstone .fron~ Riverto n, Wa rren OIW ty, rirg inia. -, 
I 

a lcin m carbona t ( a 0 .,) -- -·· --- · ·- -- ---- -- · 

) lng ne inm caruonate(:\l g 3) · ··- -· ·· - - - · -- - · · 

Iron caruonat (F 0 3)-----·· - ····--··---·-- - ·-
1 i 1 i en. ( i 0 , ) . ___ . . . ...... - . - - - - . - - - - - - . - - - - - - - . . 

1 

Orrvaui mutter, t l'--- - - · - · ·-· ·- ----· -- - -· - - - --· 

L Tota l .·----· .. . . ... . ..... . --- - - - --·-· -- ---

Per cen t . 

9 . 290 

100. 030 

Washington.- 1 rodnct ion of lim "toll in 1 96 lightly x ·e ded that 
of 1 0:3. Th prod u t ' a :Limo t ntir ly OD\'er tecl in to lime and wa 
quarried in an Jua,n ounty. 

W e t irginic~.-Limesto n e i qnnrri din Berk ley, J efferRon , Green­
bri r, and Tu ker oun t ie . J\ [o t fi t wa con verted in to li me. 
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The following is an analy is of stone from Greenbrier Oounty: 

..d nalysis of limeston e .{1·om. Fo1·t ~JI'ing, G1·cenb1·ier onnty, West P'i1·ginia. 

1-. -:--- -
11lcmm carbon11te ( aC03) ............. . . .. .. . . 

Pc,· cent . 

6. 46 

Organic nmtter and los . . . . . . .. . . . . . . . . . . .. . . . . Tract~. 

In sol n ble ilicion ma tter ...... . ... ... .. ..... . . _I . 97 

nlph nr . . . . . . . .. . . . .... .. .. ......•... . ......... , ~one . 
Oxide of :tluminnm ( Al~03) .. . .. ...... . ... .. .... 

1 
1. 46 

Pbo pbori c acid .. . . . ............ . ...... ... ..... 
1 

' on . 

Mog"'T~::l "•booo~ ( Mg '~,) : :. : : :: ~ 
1 
~ :: I 

Wisconsin.-Twenty-eight couotie of the State pro<luce lime tone. 
As will be een from the table t he value of tbe lime ton e pro<luct in 
1896 wa ometbing over more than half a miJliou dollar , and le tb ~Ln 

in 1895. The output i , di vi <led in its u es betw en lime burnino- and 
building, owewbat more t han half being converted iuto' li me. Among 
the mo t important co uoti producing lime ' tone are Oalumet, Brown, 
Manitowoc, Fond duLac, Wanke ba,, Milwaukee, and Racine . 

.d.ncLlysis of li mestone from Calumet Olmty, Wi sconsin . 

I Cal<i= a.booate (Ca 0 ,) . .......... . . ... . . .. . 
llfagne<:~ium carbonate (MgC03) ..... . .... . ... .. . 

ili ca. ( iO,) . .. . . . . ..... . ...... ...... . . .. . . .. .. . I Oxide or .. J .. mioow ......... . .. ............... .. 

Total . . .. . ........ . .........•.. . ........ .. 

P · r cent. 

55.09 
43.96 

.59 

.36 

100. 00 



SOAPSTONE . 

BY EDWARD w. PARKER. 

0 C1.1"RREKCE. 

oap. tone, or talc, i found iu nearly every tate along the .Atlantic 
lope, the princir al depo. it. being inK w York and .r orth Carolina, 

tbongh it i al o CJnarried in e"· llamp hire, Vermon t, Mas achu · 'tts, 
New Jersey, Pennsylvania, Ltryland, Vi rginia, and Georgia. lt ba 
a l o be 11 r ported in ·om f the We tern. tat , particularly in Cali­
fornia, Arizona, outh Dakota .Arkan a , :mel Te.sas. Prior to 1 96 all 
of the commer ial product; in tb uited State W<1 reported from 
State ea t of tl1 e 1\li ' Si ippi Ri ver. La t year, howev r an output 
of 150 ton of soap ton wa reported from Santa ata lina Island, in 
Lo. Ano·elc ounty, California. Tb California oap tone, o called, is 
of two quali tie, one being oft an l uitable for roo t of tb purpo c for 
'vhi ·h soap ton i u ed, tile o h r much barder and resemblin g erpen­
tin . The latter i. s::tid to mak an E:'x cPil nt ub titute for marbl e in 

rno- ~ TIO~ . 

The oap ton product of tb United t;ate iu 1 96 amounted to 
22,1 3 ltort; ton (e ·clu ·i of the product of fibrous talc), a ligllt gain 

ver the outpLlt of 1, 9G, whi ch was 21, 95 bort ton . A mall amount 
of oapstone ground for pigment i included among mineral paint , and 
i not con idered here. 

1069 



1070 MINERAL RESOUR ES. 

Comparing the tati tic · of oap tone pr t1uction in 1 05 and 1 !)6, 

as hown in the followi11 g tabl prod net ld in tlle 
crude tate during 1 !)6 wa ab ut 0 p r · ut lllOr both in am unt 
and value,thanitwa in1 !)-. The amount aw>d into lab incr(\a l 
from8G3ton to923ton ,orab nt7percent,whi letbe 'ialu increas d 
25 p r cent, from 12 320 to 15,4 1. Th incr as in tile 
ground oar tone old wa 775 t n or about 0 p r nt. 
of the ground mat rial increa'ed a little 1 than ~5 p r ot. Tb 
in rease in the valu of maoufactur d artie] bow th g r at t dif-
ference wh n compared to t h product. The amount of oap tone 
manufactured in 1 9G wa 1 s by G-6 ton than it wa in J 05; tlJ 
value indicat 61 470. 'Ibi an no t be tak u a indi-
cating a harp advan e in pri It mu t be con id r d a bowing 
merely a differ nc in the cla In l 94, 
when the amount of soap to11e manufactured wa on ly 6,L5 tou , th e 
valu of t he product wa _±..t ,OOO, repre ntin g a value of about 
per ton . In 1 05 th valu per ton wa not quite 16 and in l 96 it 
wa a little lc · than · . tat din th fo tnot followiug the 
tabl , the ou put of m<tnnfacturecl articl in 1 !lG iuch1de 50 ton 
made into crayon . In l 95 only 1 ton wa ported. 

Production of soapstone in1893, 1894, 1 9.5 anrll 96. 

1 93. r-=<moo ;, .,,:,, ""' ; < 
."hort ton•. Ynluc. 

R ugh .. ... ... ..... ........ ... . 

aw d into slab .. . ............ . 

~Ianufactured article (a) ...... . 

Gr ound ( b) ... : ............. .. . . 

Total (c) . ........... . ... ... . 

Condition in which marketed. 

Rough . . ........ . .... ........ . . 

5,760 
10-1. 

7,070 

1,041 

aw dinto labs.. .... .... .. .... 63 

Manufactu red article (a)... . . . . d 10, 7 9 

Grotrncl(b) ...... ...... .... .. . .. . , 02 

T otal (c) ............. .. . . .. 21,4.95 

'51, 600 
-1 ,400 

1:23. 6oo I 

12,320 
170, 791 

74 ,4!)8 

266,495 1 

1 94 . 

5,620 
1,303 
6 425 

e 10, 133 
!J,577 

'i' nlu . 

$50, 7 0 
19,500 

244,000 
7,045 

\aloe. 

$13,375 
15,4 1 

232,261 

L---------------------~---------

' 92,9481 
22, 1 3 I 354, oos 

--------------~--
a Includes bath and l:mndry tnbs; fir brick Jor s toves, beaters, etc.; hearthstones. mantels, sinks , 

gridd l s, slate p ncils, nnd nmnerous other articles of eYeryday use. 
b For foundry facings, pnpor mnkiug, lubricators, dressing s kins smd lenthor, etc, 
cExclush ·e of the amount used for pigmeut, which is included among mineral paints . 
<!Includes 1 ton of soapstone, reported as 325 g ross of slate pen cils. 
•Includes 50 tons mamtfnctured into crayous nod slate pencils. 
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In the following table is shown the amount and value of soap tone 
produced in the nited States since 18 0, exclusive of fibrou talc and 
soapstone ground for paint : 

A1w:ual prod1wt of soap stone sin ce 1880. 

P"' Qu an t ity. I \nluc. Y"cnr. I . 
Quoutl ty. \n ine. 

-
Short 10118. 

,44 1 $66 665 1 9 . .... . . ... 
7,000 75,000 252,309 
6, 000 90, 000 243,9 1 
'000 150,000 J 92 .. ...... .. 23,20 423,44.9 

10,000 200, 000 1 93 ... . ...... 21, 070 25-, 067 
10, 000 200 000 1 94 ......... . 1 23, H4 401,325 
12, 000 225,000 ] 95 ...... .... 21, 495 266, •195 
12,000 225, 000 1896 .. ... . .... 1 22, 1 3 

""· '" I · · - · · ·--·· 15, 000 250.000 

FIBRO TA.LC. 

upply of this variety of soapstone is obtained only at Gouver­
neur, a iut Lawrence ouuty, Ne\Y York. The ntire out put i grotmd, 
a11d u ed principally as a filler in the manufa ture of medium grade of 
I aper. A malL amount uoe to paint manufacturers and into the 
manufacture of wall plaster . Tl!e product in 1 96 wa 46,0 !) hort 
t ns again t 39 240 hort ton in 1 9- an incr a of 6, 4!> short tonR, 
or 17 p r nt. 'l'be valu of t l! e product in rea eel 1 s in proportio·n, 
from :no, 97 to · 99,443 a gain of 2 ,546, or l than per cent. 
Th vn.luCI pel' ton of g round tal declined from 9.0- in 1 9- to . 7 
in 1 9G, th d clin b in o· clu to ov rproduction. 

Th followin t able how tbe amount aud value of fibrous talc u ed 
for different purpo ·e in 1 95 and 1 96. 

1Jisposilio 11 of jib1·ous talo 1n·oduot in 1895 ancl1896. 

I 95. 1 96. 

Sho•·t tons. I \a lu . Sho•·t ton• . Yalue. 

old ern do...... .. .. . . . . . . .. .. . . .. .. .. . . .. .. .. . .. .. 1, 363 
Pn.per fillio rr . . ......... ... . ... . 

I ain t ...... .............. .. .. . 

I \v allpla tors .... .... .. .... .. .. 

L_ Total .. .... .. ....... ... . 

39, 021 
4 

171 

$369, 007 
552 

1,33 

370, 97 

}44, 726 

46,0 9 

$:&,726 

396, 717 

399, ,143 
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The annual production of :fibrou talc . ince 1 0 ha been as follows: 

.Annual p1·oduct.ion of.fibrOIL8 talc sine 1 0 . 

Y' ar . Qunt ..cit y. , .. nluc. Y' ar. Qunntity. Vnlu. 

, 'li ort ton.t.. 'hort tolls. 

1 .J-, 210 $54- 7 0 23,7-16 $2H, 170 

1 a7, 000 60 00 U,35l 3 9, 1<6 

1 a6, ono T , OOO 53,0- 1 4!). ' (' 

1 a6, 000 41, 925 ·1 7~ . ~8-

a 10,000 35, 61 40:3, -136 

1 a10, 000 39 906 '133, 6 

1 a 12, 000 370, 97 

1 a 15, 000 1 9(: .. ..... .. 309, 'L-13 

1 ---- ·----- (£20. 000 210,000 

aE timatell. 

TilE '!' ... LC DEPO-'TT O:E' .Al X'[' LA_ WREN E Ou:N'l'Y, J\TE\V 
y RK. • 

* * • While p rec i e data are Ia kitw, it is nfe to ay that about thr ·q narter 
of aiut Lawren · ou n y li wi t hiu th ar a of c r·y tnllirw rocks con ·titnting the 
Adirondack region. In ltti portion or til connty tb mo t o.bttndnnt ro(' k nr 
guei es · t he term gnei. being u d itl a v er y broa(\ eu ·e. a ntl implying notbin.,. a. 
t o tho orig in of the rock . :\fnch I s :don i v , t.nt of "rcat in t •r t, both icn­
tifically nml <·o nomi r· nll ,,·, are tho ery. tall inc lim s tun s, whi h form la rg irrE"gul:w 
belt, with a o-enernl north a t and outhwest trend, separated by areas of o- uei . 

om tim th limestone i ·· uffi i ntl y pnr n.nd nn iform in color and composition to 
be quarried for buildin"' al)(l monum ntal marble; but more oft nit i nu nit d for 
the e purpo es, common!~· through the presence of \'&riou dis aminated min rn. l . 
Of the o, ono of the mo t widespr· ad i trcrnolite. p cim u of this t11iueral in 
hand orne group of cry ·tals from loculi tic iu Gotiveru ur, Pi err •pen t, Ru ll , etc., 
are to be fonou iu mo t mineral colle tiou ; hnt the e repres nt xcc ptiooal occur­
ren ce , limited in number and extent. More commonly, th trenrolito form very 
imperC ct, hladed crystals cattered through the limesto u sometime in so b abun­
dan e ns to coo titut a tr molite schis t. The indiddnal · are very thin, elongated 
in the dire t iou of the ,·erti c·al axis and decidedly colnmnar or t-ibro11 s iu stmcture. 
They are })revailini-:lY white, though pink, browu, and gray varictie appear at 
time. \\"ben th tremolite is in uffi cient quantity to make up the bulk of the rock, 
i t form mas o of interlocking fiber, in which it i diffi cult t o di tiugui ' )l any 
clearly defin ed indh·idnals. ometim enstatite is pre ent in large amouut, mingled 
with or takiu o- the place of the tremolit in the chi t. Iu is nsuall y li ght colored 
or whit· and so s trongly resemul es tromolite that the two minerals can hardly be 
distinguished iu t ho fie ld, reqniritw optical examination forth ir discriwinatio11. 
This phase of tb lime tone formatiotl ba its gr ate t deYelopmont in the towns of 
Fowler aml Edward ; and a it is here intimately a sociated with the t alc deposits 
it is of importance in tlt present connection, atfordinrr, in fact, tbe be t line of 
approach for the consideration of the talc. 

1Extracl from a paper h_,- '.H. 'myth , jr. , on U1 "Genesis of the talc deposita of 'aint Lawrence 
County, New York: " ~chool of Mines Quarterly, :Xo. 4, Vol. XVll. 
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The lime tone of this belt i usually impnre, containing many layers of varying 
thic1mess, composed larcrely of ili cates. Con pi cuous among these is a thick body 
of tremol ito and enstatite s bist \Yhich stretches across part of Fowler and Ed wards, 
a distance of 7 or 8 miles, anc.l cont::tius the important talc deposits . The strike of 
thi rock is 11orthea terly, with a nor therly dip varying from about 400 to vertical. 
In the e large structural features it is quite conformable with the limeBtou , into 
which it gradnally pa es, both auove and below. The relatious howu b tween 
this schi t and the lime ton , as well a similar phenomena repeated on a. smaller 
scale at many points, seem to prove that they are differ nt portions of one forwation, 
whi ch, a hown by tl1e study of the geology of the region, must be regarded as of 
sedimentary origin. This is an important point in tracing out the hi tory of the talc 
deposit, and will requ ire furth er consi leration after the de cription of the latter. 

The intimate a sociation of the talc with the other silicat s ha been recogni zed 
in all d scriptions of the clepo it·, bnt tbeil· ~tructural r la.tions have not been 
clearl y described. In most accounts it i stated that th talc form a clearly defined 
vein witb walls of granite or gnei , the vein being penetrated by and including 
hor cs of tremolite. 

According to tho writer' observations, t.he talc occur in the form of beds lying 
wholl y within th schist of the limestone formation. These bed .;range in thickne s 
from 30 down to a few feet, and som t ime pinch out. Th y dip and strike with t he 
r st of th formation ancl havu schi t for both foot and hanging walls, sometiwes 
with an intervening t!Jin layer composed largely of quartz. There is li t tle in the 
character of the beds to ugge t a vein formation, while the walls of "'UOi s and 
granite arc whoUy lacking. 

A brief exa minat ion offices to show that, a might be expected, the a~sociation 
of talc with tremolit and nstatite schist is not fortuitous, but has a genetic ba is. 
Between tile two rocks there is a complete gradation, lJut not, as in the case of the 
sc!Ji ·t, and lime tone, of such a character a to indicate that pre ent differences are 
the result of primary vo.riation. On t !Je contrary, it is ev idently a gradation re nlt­
ing from secondary causes which have led to the conversion of tremolite and nstati to 
in to tal . The talc n arly always show mor or les of tho bladed, columnar, or 

tructure which charnel. riz s tb tr molite and en tatit , althongh in ome 
tructure b 'Come quite ob cure. But themo t compact nnd structur le s 

olr into th more abundant blacl d vari ty, a nd this again into schist. 
tal u ually how ulad d and fiurou 1 ortion , with smaller 

quantitio oal:y and wax-lik material~;. The color i greeni h whit , 'll'ith 
p arly, ilky, or grea ~- In t r. In th ea tl'rn part of the belt the fibrous tl·ucture 
is g nerally very marked. Townrcl th we t t!Jis tru tur become les on picu­
ou , and th material is mor compact, with a ousiderable amount of the s aJy 
variet~- . Thi is th so-ca11 d " foliated talc," and is w 11 hown in the American 
min in Fowler. 

on lu ions a to t!J relations between th two rocks based upon field tudy, are 
entirely upport d by micro copio xam iuation. tion f the talc bow every 
stag frnrn origiual tr mol ito or n tatite to a COIU]ll to a.!teration of th mineral 
into talc. Wit n ern h l wit!J a hammer , tb soft r p irnen of fibrous talc yield 
a more or 1 •ss coherent, 1i lt-like ma of fiber , th length and toughness of t.h 
fib rs varying onsid rably. nd r th micro cope the coat· r fragments ar semi­
trans] arent, and l s lyre mble fragm nts of the originalrninorals, but have nom r­
OllS fine train-ht rulings parallel to the ori n- ina! '1 avage. Snbj cted to pressure 
under a glass lip th <' o fmgruents s parate into fib r parall el to the ruling , the 
1.1111111 er and fiLJen · of t h fiber lo iug propor tional to the pre sme appli cl. 

aturally t h t ransm ission of li ' ht is 111n ch impecl cl, aud the specimen, t hongh 
t!Jinlled by the ]Jre sure, be orne d cicledly 1 s trnn parent. It is evident that t he 
talc i not made up of bnndl s of loosely aggregated fibers, but of homogencou 
mass ·,w ith at •udency toward a fibrous fracture. Thill fractur is parall 1 to the 

1 GEOL, P'l' 5--68 
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oleavage of the original mineral, so fa r as tb v rtical el nt nt of tho hLt t r is co n­
cern d nnd i , in as n e, nn inheritance fr om tb tromoli t or n tatitn, by wbos 
ori«inal structur i t h ns b en condition !l in its d velopm nt. In thin section , 
ho;over, there are part of tbe talc t hat onsi tof di. tinct fib r , oft n irrl'gn larl y 
lorrangecl. In ome ascs t bc'e appear t o be llir t pr uncts of growth of t h min ­
eral; but in other ·, aul perhnps iu nll , they aro the r su it of the np pli ation of 
pre nre to couipn t homo"encon masse like t ho e d cri becl abovo. That th 
rocks hav beeu snbj cted to mn ch pre ure is clearl show n by nbnn dnnt slip anti 
sli ken ides. In some thi n s otions there is good reas n for b lieving that t he 
fibrous stru ture ltas been made more ovid ut by tho pres urc of g rinding. 

I IP RT . 

The following table exhibit tb import kind 
1 0. From 1 0 to 1 9 th imports w r fairly r gular . 9 
tbey have been very irr gula r. From 1 ,229 hort ton 
·30,993 in 18 9, they dropped to 1,044 t<>n , wort h l 5GO in 1 90, and 
1 tons, worth l 121 in 1 91. They incr a ed in 1 92 to 5' 1 ton 

and again in 1 93 to 1,360 ton decrea ing in 1 '94 to 6 ...... tou . In 
1895 tb ey increa ed to 3,165 hot·t ton , valu d at 26 843, de rea' ing 
again in 1 96 to 1,966 ton worth 1 ,693. 

Talc intportecl into the Uni t ell tales from 1880 to 1896, inclusire. 

Year. Quantity. Valu . Y enr. Qnuntiby. I v••:q 
hort tons. hort tons. 

$22,807 19,229 $30 993 
7,331 1 044 1,560 

25 641 1 1, 121 

-- -------- -- -- ·----- 14,607 1892 ____ ·--- -- 531 5,546 
1 41, 165 1 93.- - -- · ---- 1 360 

--- ------ - ------- -- - 24 356 6_2 

1 24,514 3165 
1 ( (l ) 49,250 1 6 ____ ·- - - -- 1, 966 

-- ----- --- 2-1 165 22,4-1.6 

a Quantity uotr port d 1 revi u~ to 1 

C NADI..A.l.~ PROD '.riO 

In tb following table i shown the output of soap tone in Canada for 
a period of ten year . It will be observed that the value ar u ua,Jly 
much le s than t hose given for the United State product, and t be 
flu ctuation in value are even more pronounced than in this ountry. 
!11 1 6 and 1 87 the product was valued at 8 per ton. The output 
in both years wa mall. In 18 H, with an increase of only 40 ton in 
product, the value fell to $2 per ton. In 1 9 the output increa ed 55 
ton and the price went up to · 6 per ton . tn 1890 the output increa d 
to 917 ton , nearly five times the amount obtained in 1 9, but the 
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value increased only 869, the price per ton declining to $1.35. o out­
put was reported in 1891. In 1892 the product was 50 per ceut more 
tlHm in 1890, the value increasing five times, or to $4.54 per tou . In 
1893, with a decrea e of nearly 50 per cent in the product, there was a 
de ·line to $2.6 per ton. The price declined again in 1894 to 1.78 per 
to11, and in 1895 advanced to $4.50 per ton, the output of 475 ton 
being valued at 2 138. These figures are obtained from the annual 
report of the geological survey of Canada : 

P1·oduction of soapstone in Canada ft·om 1886 to 1895. 

1 

Cn.l_en_d_a_r _Yea_r. __________ ·_ro_u5_a~-l--~ 

7 ................................................ .. 100 00 

140 2 0 

1 ~ ~m 

n: . •. • • • • • ..... • • • • • • • •. • .. • •. • •. • . . : •. J ~~=~ ::::: 
1 93 .... ......... .. ............ - ...... . ... - -. . . . . . . . . . 717 1, 920 

1 9-1...... ...... ...... ... . .. ...... ...... .... .. .... .... 9J6 1:6-!o 1 

1895 .. -- ................ - ......... .. - ... _ .. _._- ._._ .. _·_· _ .. _ ... ___ 47_5---'--~ 





TATISTI S OF THE LAY-WORKING I JD STRIE IN 
THE NITED TATE IN 1896. 

By JEFFERSON ::umnLE'l'ON. 

BRI K AND TU.,E. 

INT R O D UCTION. 

The condition confronting the clay-working indn trie at the begin­
ning of 1 9G in the United tates were not very encoLtraging. The 
prevailing financial depres ion, which always ha an especially di a -
trous effect on the building trades, coupled with the fact that 1 96 was 
a presidential campaign y ar, when busine intere t are generally 
more or le disturbed, gave no promi e of an active year. This pros­
p ct wa , unfortun a tely, fully realized, a the canva of this indu try 
by the Geological Lll'vey show . In spite of the fact that the valu of 
pottery produced i includ din the 1 96 figure , a-ud the fact that returns 
were received from ov r one thousand more producers in 1 96 than in 
1 95, the total value of the product decreased nearly three million 
dollar . 

That ov r one th usand more producer not only r plied, but did o 
mor pr mptly and mor . a i fa torily than h retofor , i very gratify­
ing, and th producer are her thanked for thi vidence of their 
incr asino- int re in the work. 

PRODUCTIO N AN D VALUE. 

In the following table i given a, r ume of the total value of the 
bri k and ti l and the pottery pr clnct of the United States in 1896, 
by tate. , with the grand total : 

T"alu of the lay Jn·odu cts of the United States in 1896. 

Total brick nnd Total pottery. Grand totnl . 
tile. I tat . 

1--
$365,760 $6,<125 $372,185 

55, 663 . ... . . ..... .... 55,663 
1 Alnbama .... ... .... ...... ..... . 

Ar izoua . ....•.... . .. - .. ....... . 

Arlotnso.s ..................... .. 193, 2 22,500 216,332 

'alifornia .................. -- .. 663, 1 5 17, 0!2 680,207 

olorado . . . •.............. ... . . 328,680 .. .. .. . .... .. .. ... 328, 6 0 

Conu oti ut ........... . ....... . 1, 102, 89 4 '700 1,151,59 

Delaware . ........... -- ·-·· . . . . 61,003 .. ... .... ..... .. 61,003 

1077 
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ou tinuod. 

tnte. 

Di trict of Columbia ........ .. . 

Florida ..... ......... --- - .... .. . 
G orgia ... ___ .. _ . .. .. _ ... . .. _. _ 

Idaho-- -- --- - .... ...... --------
[]] i no is ....... . ...... -- ... ... . . . 
Indiana __ __ ..... ....... ....... . 

Iowa ...... .. . .. : .... ---- · . . . .. . 
Kansa .... . .......... -........ . 

Kentucky·---.- --- -- ........... . 

Loui iana --- -- · .... ---· - ..... . 
Mait1e ..... . ------ .. . . . ... . .... . 
Maryland- --- ..... . . .. . . .. ... . . 

![a achu tts . .. ... ---- --- ---··· 
Michigan ...................... . 

~1inn~ ota . .... ..... ...... ------

i\li sissippi ... .... · ----- ... .... . 
Missouri---- - -_ ... . .. ...... __ _ _ 

)fontana .. ............ . ...... . . 

Xebraska -· --- · . ... . .. ... ..... . 
New Ramp hire ....... . ....... . 

XewJersey .. ... . .... . ...... ... ! 
~ew York . . . . ... ........ . .. ... . 

~orth Carolina . ... ... . .... .... . 

Xorth Dakota . . .... .. ........ . . 

Ohio . ............... ... .. . .. . .. 1 

· klahomaa ......... ... .. .. . ... ! 
Oregon ....... . . .. .. _· . . _ .... . ..• J 

P nnsylvania . .... . ...... .. . ... J 

Rhode I land __ .. .. . ... .. _ .. .•. _ 

on th Carolina ...... _ .... _ .... . 

onth Dakota .. .. . . ..... ...... . 
Tem~essee _ ... _ .. . ... . .. ___ . _ .. . 

Texas .... . .. . . . ... ..... .. ..... . 
tab ....... ..... . . ..... ____ ... . 

Vermont _ .. .. _ ... __ .. . . . ... _ .. _ 
Virginia __ .. _ .. . ___ .. __ .. . ... . . 

Wash ington . . __ . _ .... ..... .... . 
West Virginia. __ .. _ ...... ___ . . _ 

Wi cousin .... . . . .. . .. ..... .... . 

Wyoming ............... . .. . . . . 

ni ted Stat s ... . ....... . 
Per cent oftotal. .••• . . . ........ 

$350,565 
119, 14 
897,653 

16,000 
5,441,765 
2,545,9 0 
1, 901,623 

252, 7 

735,059 
401, 12 
956,6 1 

1,422, 359 
2,056 631 

9 -, 255 
555,265 
223,80 

2,629, 312 
276, 311 
144,373 
5 l, 169 

3, 65' l 
6, 102 473 

40 ,544 
59 6.5 

7, 050, 221 
3 ,444 

11 '545 
8,4-l-5,712 

297, 000 
353,175 
53,004 

4.99, 664 
857, 672 
137,573 
83, 274 

869,0 6 
160,348 
492,237 
760,785 

9,659 

55, 721,226 
89.38 

T~tal pottery. 

$3, 000 
2, 300 
7,160 

-121,4 2 
12 I 345 
43,035 
7,250 

95 750 
600 
250 

27, 696 
206, 343 

20, 150 
41,436 
1,000 

50,933 

17,000 
1,069, 142 

311,7 3 
14,9-5 

' 2 99,350 

7, 00 
617, 601 

1, 100 

37,661 
58,081 

10,440 
1, 180 

410,707 
12,500 

6, 620,627 
10. 62 

e>Incln.Ung lndiaD Territory and New Mexico. 

Orand total. 

$353,565 
122, 14 t 
904, 13 
16, 00 

5, 63,24.7 

1, 944,65 
260,0 7 

402, 4L 

9!6, 9 1 
1, 450, 0-35 
2, 262,9H 
1,005, 405 

596,701 
224,, 09 

2, 680, 2<15 
~76,3 11 

144, 73 
59 ' 169 

4 728,003 
6, 41<1, 206 

423 499 
59, 62-

9, 9<l9, 571 
38,4-14 

126,345 
9, 063,313 

297, 000 
354,275 
53,004 

537,325 
915,753 
137,573 

3, 274 
879,526 
161, 52 
902,944 
773, - 5 

9,659 

62,341,85:l 
100.00 
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As will be seen by the tables, the total value of the product in 1 96 
wa (32,341,853 as compar d with 65,319,806 in 1895, a decline of 
$2,977,953, or 4.56 per cent. The decrease in production is really greater 
tllan this would indicate, since in 1896 the value of the )JOttery i 
included. In 189- orne of thi pottery product wa included, notably 
the stoneware, but nothing like $6,620,627, the value of the pottery 
product in 1896. 

The number of producers reporting increa~-;ed from 6,284 in 1895 to 
7,29 in 1 96. Some of this increase i no doubt al o due to the taking 
up of the pottery indu try, but the producers of coarser clay goods 
answered much more promptly and satisfactorily than ever before. 

The statistics of Maryland were collected by the geological survey 
of tllat State, under the supervision of Prof. V<l. B. Clark, State 
geologist, to whom thanks are here extended for the completene s 
of the figures furnished, the results being a complete cen u of the 
clay-working indu,try of the State. 

The following table gives a statement of the brick and tile product 
of the United States in 1896, showing in detail tile value of each 
product by State : 

BTick and tile prod1wts of th e nit,ed tates in 1 96. 

P ressed lJriok, including buff, 
Common brick. ~ay, and otber fll!l cy-color d 

lJri<Jk . 
um-

b r· of 
tate. fi rm ::~ A,- r-

r~port- Af!O A ,· roge 
Jn j(. Quuullt y. V ulu . price Quantity. \ VnJno. pnc·c per 

Jl •r lhOU· 
thou - annd . 

I_ ~a nd. 

I 
ThOU· Thott.-
sand.. 1a11d~. I 

Alabntlla. -------- 80 •I 
' 

17 $263 708 $5. 29 2,14-9 $22, 300 1$10. 50 

Arizona.--- - -· ---- 19 9,060 51,593 5.69 140 3, 250 23.21 

Ark no as . ____ --.- 71 :!6,472 161, 72 6.11 2 455 25, 260 ,. 10. 29 

a 1 i foru ia . __ _ -- - . 91 74, 240 391 ,567 5. 27 1: 039 1 34, 42<1 33. 13 

olorndo ____ . _--- 7 27, 461 1:3,627 5. 59 '790 o, 700 I 9. 18 
Conuecliout _____ . 47 166,()95 9 6, 7 5.79 90 1, 900 21.11 

I 

Dol a.wa re ---- ---- 26 8, 091 57, ti33 7.09 ··· ·· ·-- .. -- ~: ~~ - ~ - ~~.- ~~ - . 
Diet. olnmbia ___ 16 40, 368 220, 762 5.46 376 
Florida . __ _ . ____ . 35 I 17,376 9, ~ 19 5.13 ····· ·-- ·----- --- - --- ---- -

orgia -----· --·. 132,469 61~,771 4.6-! 2,390 21,67 9.07 

Id:ilio ·----· · ----· 19 2,150 15,700 7.30 20 300 15. 00 

Illinois_ . ______ --- 6 5 6,506 2, 31, 752 21, 995 196,658 8. 9;1 

Iu<liana. ---- --- --- 27 262,936 1, 207, 247 9, 071 99,954 11.01 

Iowa .-- -- --- - --- - 519 172,195 1,003,624 6,0 47,386 7.78 

]{ansa 71 19,694 110, 254 \).59 1, 541 9, 440 6.13 .. ........... ----
Kentucky ________ 125 63,675 317, 749 4.99 1,475 15,550 10.54 
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Bl'iok and tile pt·oduolB of the U11Uccl tateB in1 96-Continued. 

Common brick. 
P re B cl brick, hiolucliug bull'. 
gr~ .v. r;nd ft her· f:.uoy. color·oc.l 
brrck. 

Num- ------,---
her of 
firms State. 

reportr 
iug. Qunntity. 

Louisiana ...... . . 

Maine .......... .. 

Marylancl ...... .. 

Ma achu etts .. .. 

Mi chigan ...... .. 

Minnesota ...... .. 

Mississ ippi . . .. .. . 

Mis ouri ..... .. .. 

Montan a. ....... . 

59 
117 

137 

123 

238 
146 

46 

290 

2 

'ebraslm . ........ 110 
Kew Hampshire. . 64 

ew Jersey .. .. .. 140 

ew Yo rk ........ 295 

'orth arolina... 129 

Korth Dakota . . . . 8 
Ohio . .. .... .. .. .. 1,021 
Oklahoma a .. .. .. 
Or gon .......... . 
Pennsyl v-a nia .. .. 

Rhode Island ... .. 

outh arolina ... 

outh Dakota .. .. 

Ten nessee . .... .. . 

Texas .......... .. 

Utah ............ .' 

Vermont ....... .. 

Virg inia . ...... ..1 
Washingt on . ... . . 

1 West Virgini a .. .. 

25 

66 

536 
1 

56 

11 

101 

149 

54 

1 

114 

52 

45 

Thou­
sands. 

69, 7 

'60-~ 
144.519 

29,927 

20,527 

109, 

237.7 t 

5, 533 

J ';75 
675 444 

2 '000 
70,114 

7,265 

65, 548 

113, 027 

15, 0 
15, 760 

101. 311 

10, 164 
29,462 

Wisconsin .... .. .. , 157 116, 001 
Wyoming .. .. .. .. 5 520 

vain. 

.A \ ' 0 1'· 

ago 
pri. 

)6 1' Qllflllti t y . 

t!JOu-
snud . 

$370, 4 7 $5 30 

375, 353 5. 47 

9 7, 706 6. 83 

1, 601, 537 
~90,095 

39' 72 
20 , 109 

1, 317,916 

20-t, 366 

124, 746 

Thou· 
8U1ldl. 

3,600 

1, 695 

4,572 

4,240 

2,157 

2, 39 

1,475 

35, 

55,719 

4, 11 206 

17-,ooo 

305,150 

51,004 

6. 10 47, 213 

6. 25 3, 000 

4. 35 420 

364,463 

665,091 5. 

96, 161 

78,920 5. 00 

604, 161 5. 96 

Vn luo. 

$29,000 

15,650 

I A,, rage I 
priae per , 

lhon· 
annd . 

. 05 

9.23 

2 1. 35 

25. 9 

.41 

7. 52 

. •10 

142, 500 11. 05 
35, 62 11. '33 

1, O<t6 13. 95 

195, 046 14. 90 

8, 390 19. 

11,370 

48,671 

11.70 

9.00 

. 1-, 
01ted tates.

1

7, 298 
1
5,701,269 29, ~64, 043 5. 20 271, 105 3, 3f6, 931 12.49 

nt of totaL. .. . ... .. .. .. .... 47.58 5. 43 
I 

.a Including Indian Territory an d New Mexico. 
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B1·iok and tile p1·odtwts of the United Stales in 1896- Continned. 

tate. 

Vitrified pMring urick. 

1------,-----;---- o~~~;~n~~l 
Q.uantity. 

Thou­
sand•. 

Value. 
A verage 
price p er 

thou­
sand. 

Alabama . . . . . . . . . . 2, 000 $22, 252 $11. 13 

Arizona .......................... ____ I __ ... __ . 
Arkansas......... . 4.00 4., 000 I 10. 00 

California . .... ... . 1, 4.00 11. 6G 

nnd ennm­
clecl bri ck 

(value). 

$1,200 

20 

6,691 

Colorado ...... .. .. 

120 

100 1, 100 11. 00 .. -- .. -- .. 

Conn ecticut .... .. 20 400 1 20. oo .. ____ .... 

Fire brick 
(va lue). 

Drain tile 
(\' a lue) . 

$56, 300 .. -- .... -- --

1,~00 $1,500 
11, 7.) 

46, 3:?3 

71, 00 

,1.,52 

100 

14.,100 

Delawa re ....... ....... ---- ~ -- --- -.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 570 

~;0:;(~:.1~-~l-~i~- : ::: ---- --~~- ------ ~~~ .1 .. ~~--~~ - ~ -- -- .. ~~~- ::::: ::::: 3~:: 
Georgi~ .. .. . .. .. .. 390 I 5, 660 I H. 51 1, 000 25, 2!17 8, 7-10 

Idaho ........................................................ .... ..... .. ... .. 

Illinois. .......... . 60,955 486,519 7. 98 52, 62,1. 517, 6l>4 

Iu !liana..... .. .... . 41,292 175,670 4. 25 36 050 4.75, 919 

Iowa... ... .. ...... 1.j., 385 112,9 5 7. 85 .. .. .. .. .. 5, 19 64 , 906 

l{an as ....... ..... 16,934 125,293 7.39 ....... ... 2,300 4,400 

Kentucky......... 7, 000 70,000 10.00 .. .. . .. .. . 168.210 24, 750 

Louisiana......... 70 700 10. 00 .... ?_.,.
4
· •. ~)0 .. 

1 
4
,?.'-

0
5
0 

~ ~.~1300 l\I a iue.. ..... .. .. .. 20 340 17. 00 - ., 

lllar~ land . . . . . . . . . 1 6 2, 2 12. 0 37, 300 150,655 I 1. 945 

Mnssncb n ett .............. -- -------· ........ .000 131,930 

~l ichi~an.......... 3,650 40,750 11.16 1 4.600 2,300 225,293 

~Iin ne ota......... 3 75 25.00 100 

~lissi ·sipp i........ ....... .. ..... ..... ..... ... 00 

1\Iisouri .......... 7,500 61,500 .20 136,964 

l\Ioutana .......... 16 93 2, 636 

X brn ka ... .. .... 

i'\ew ll amp hire ... 

·cwJ_ rsey ........ , 
ew 1 ork . ...... .. 

To r! b arol ina .. .. 

125 

1,000 

2,575 

23,723 

160 

00 

,ooo 1 

35,600 

259,5-o 

1, 900 I 

3,065 

700 

1,375 5,240 

2,000 500 

32 ! 14 23 383 
5-I, 520 I 1, 000 

1~:~~ 1 ........ ~~~ -
604,9 3 
3-15, 4 ~) 

3,945 

37, 50 

292,954 

1, 910 

' orth Dakota .............. ....... ... .... .... .............. .... ...... .. .. .. .. 

Oh io .. .. .. .. .. .. .. 72, 254. 619, 463 . 57 J 575, 74 569, 71 

Old abomaa....... ... ...... ...... .... ... ... .. .......... 5,099 .......... .. 

Or gon...... ...... 200 3, 000 15. 00 175 200 14,239 

P nu. ylvania.. .... 47, 229 404, 182 . 57 SO, 545 2, 083,4.14 49, 039 

Rbulle Island ... ... 4
1
000 4_ , 000 12. 00 10,000 S, 000 -.. .. · · -- ---

ontb Cnrolina .. .. 10 125 12. 50 .......... 22,400 700 

outh Dakota..... .. . . .. . .. . . . . ...... .... ... . .. .... .... 2, 000 .. . .. . .. -~ 

a Including l ndinn Territory and New Mexico . 

• 
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Brick and toile produ cts of the United tales in 1896- ontinued. 

Vitrified padug brick. 
F1mcy or 

1----,...------;----j ornnmental 
tate. 

Quantity. 

Tho1t­
M.nds. 

Value. 
A~·ern e nncl eunm· 
pr1 e per eled brick 

thou- (value). 
sand. 

Fire briek 
(vnlu ). 

Teune ee . -- ------ 7, 503 $54,030 $7. 20 $ -

3, 150 

500 

$4,372 

'315 
5,050 

Texas . . .... - . -- - . . 1,400 9,200 6.57 

tah .. __ --- - -----· 

Verm ont . __ --. ---- - - --.-- -- -- --- - -- --
Virginia .. _ _ _ _ _ _ _ _ 7, 240 30,000 

Washington.______ 3, 196 31, -oo 
177,856 WestVirginia _____ 21,485 

Wi consin .. .. _ --- -

'Vyom ing - ------------- --------- -----

Un ited tates. 347,167 2, 794,5 -
Per cent of total _. 

tate. 

4. 1] 

Orna.m n· 
I Sewer pipe tal terra 

(value) . cotta 
(value). 

4.14 

9. -
8.2 

.05 

Fire­
proofing 
(value). a 

24- 283 2, 67 

1,500 ,300 

32,237 1,500 

747,430 4, 906,923 
] , wO 7. 7 

Tile, not 
dr ai n 

(\•nlue). b 

M.laoolla. 
n ous 

(value). o 

DraintJI 
(vain ). 

$ ,575 

2, 0-10 

3, 30 

2, 91 

3,700 

22 972 

27,797 

3, 037, 49·1 
-L 7 

Total bri k 
and ulc 
(value). 

~:~:~~:~: ::: ::: :::: ::::::::: :::·:: ::::r:::: :::: ----- --~ ::::::::: $3S:: ~:~ 
Ark_an a __ -- --- --- - - ,----_ ---- ____ ; ___ l ___ ~ -~ - - , -- -- _ ---- ------ _ __ 193, 32 
Cahforma ___ _______ 20,000 $:.,000

1 

$~, tOO----- ---- ------ - - - 663,1-
Colorado ____ . ____ .. 40, 000 ____ __ ____________ 

1 
4, 330 $2, 500 328, 0 

D:~:,::~c~~: ::: :::: ---- ~~-~~l -- ~~~-~~~ -- --- -~~~~ --- ~~~-~~::::: :::: 1, 1~~: ~3 
Dist. Col urn bia. __ .. 39, 558 _ _ _ _ _ _ _ _ _ 1, 000 1, 000 81, 644 350, -65 

Florid_a __ ____ ______ ~ 500 125r --- ----- l--------- -- ------- 11H,844-
Georgla .. __ _______ _ cZ 1t2,662 31,280! 15,565~ --------- - ---- ---- 97,653 

~~~::i~::::::::::::: 
1

-- ~- ;.-~~~ --;;~.-~~: - - ;~~.-~~~ -- ~~~.-~~~ : :: :::::: 5, 4~~:: 
Indiana ___ _________ 125,839 65,150 13G,461 175, 390 19,950 2,545,9 0 
[owa _______________ 73, 039 00 7,685 2,000 . ........ 1,901,623 

Kansas _______ _____ _ --------·-- -- - ·--· 900--- - ----- 250 252,1:!37 

L ':1tncky ---------- 55, 000 -- -- - - - - - 7, 8001 76, 000 -.-- - . - --

a. Including terra.cotta lumber and hollow building tile or blocks. 
bln luding roofing tile, floor tile, encaustie and art tile. 

735, 059 

clncluding conduits for underground wire, flue lining, fire kiocllors, steno pumps, fence posts, Corn­
wall stone, cla.y pipes (smoking), terra-cotta chimneys, clay furnaces, burnt-clay ballast, chimney tops, 
statuary, papet clay, jrlass-bouse pot-s, llre-cla.y shapes, glass-house furnace blocks, clay pots, gas 
retorts, ~peeialties for glass molters, china. casts, acid brick, doorknobs, vi trified wal l co ping, pots and 
furnace supplies, toy marbles, lot markers, oval ware roasters, burn t elay, nnd clay posts. 

d Included in Tenne88ee. 
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Brick and tile proclucts of the United tates in 1896- Continued. 

tate. 
Om amen­

Sewer pipe tal terra 
(value) . cotta 

(vaJne). 

Fire- '.rile, not I Miscella-
proofing drain . neons 
(value) . a (value) . b (value). c 

Total brick 
and til 
(valn ). 

Loui iana ... ....••.............. . ...• •••... .... .... ... J.... .... $!01, 12 

Maine ......... ..... $551,613 $1,337 $1,000. .... .... . . . . . . . . . 956, 1 

Maryland . . . . . . . . . . . . . . . . . . . 5, 075 •••.. .... $27,003 $1 2, 67 1, 422,359 

Massachusetts. .... . . . . . . . . . . 52, 164 73, ooo
1 

200
1

.. .. . . . . . 2, 056, s:n 
Michigan ....... .... 105, 140 750 2, 450 50. .. ... . . . 9 5, 25" 

Minnesota .......... 117,620 . .. . . . . . . 10,290 325. .. . ..... 555, 265 

Mississipp i . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 223, 09 

Missouri . . . . . . . .. . . 171,652 11,000 44,956

1 

14,400 226,200
1 

2, 629,312 

Montana . . . . . . . . . . . 4, 330 187 3, 913 5 ... ...... 
1 

276, 311 

' braska . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 2, 500 ........ . 

1 

144, 373 

New Hampshire.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1, 169 

New J er ey . . . . . . . . 16, 205 61 , 502 721, 694 143, 292 884l 3 65 , 61 

=:~: ~:.':· : ~:~ 7:'113 ,,410 99'7: :::g ··~:: 
Ohio .. ... . . . ..... . . 2, 058, 210 63, 100 279,264 805, 198 162, 730' 7, <J.'\0, 221 

Oklahoma d. .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 502 

Oregon . .. . . . . . . . . . . 40, 000 . . . . . . . . . 2, 000 150 1, 000 

P nnsylvania ...... . 323,239 142, 200 104,401 122, 707 405,591 

Rhode Island... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 000 . . .... .. . 

' outb Carolina .... . 22,000. ..... ... . . . . . . . .. . . . . . . . . . 200 

on th Dakota ... . . ..... ...... ... . ...... . .. .. .. .... .. ... ... .. . . . . 

Tenn e ..... .. .. . (e) 674 . •• •• •... 

Tex:a . . . . . . . . . . . . . . 21, 626 . . . . . . . . . . . . . . . . . . 1, 135 <1, 615 

Utah .... . .. ........ ...... ...... . .. . ... .... .. . . . ..... . .. .. ... ... . 

V rm ont . ..... ..... ...... . ... .... .... .... ... .. ... ..... - . ..... ---

'i irgin ia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 000 

Wa llington . ... . ... 47,000 1, 100 3,100 .. .... . .. . .... . . . . 

' "' t Virginia. . .... 77, 171 •. • . . . . . . . . . . . . . . . . . . . . . . . . 4, 300 

3 , 4H 

11 ',..,15 

'445, 712 
297 000 

353, 175 
53, 004 

499,664 

"7,672 

137 573 

83, 274 

69 0 6 

\'i is con in. . . . . . . . . . 20, 000 . . .. .. - - - - - - - - - . - · 500 1, 2001 
Wyoming .. ........ . ........ 

1
..•• . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 9, 659 

United ta.tes. 4, 588, 503~2, 228, 9 3

1

1, 704, 9~ 1, 618, 127 1, 043,303

1

55,721, 226 

Per o nt of total.. .. 7. 36l 3. 2. 14 2. 60 1. 67 9. 3 

a Including terra-cotta lumber and hollow building tlle or blooke. 
b Including rooflug tile, floor tile, eucaustlo nnd art tile. 
clu lud!ug conduits for underground wire, fl ue lining, fire k!ndlers, atone pumps, fence posts, Corn­

wall stoue, olay pipes (smoking), terra-cotta ohlmneys, clay furnaoea, burnt-olay ballast, chimuey tops, 
statuary, paper olay, gla s·bouso pots, f!ro-olay shapes, glnss-houso furnace blocks, olny pot , gas 
retorts, spooialtiea for glnss molters, china oasts, acid briok, doorknobs, ,.; trilled wall coping, pots nud 
fnrnaco supplies, toy marbles, lot markers, oval ware ronstsrs, burut olny, and oi\J,y posts. 

d lucluding N w Mexico and 1ndtnn Torri tory. 
c See Ooorgia. 
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The following table how th qua.ntity and valu of the clay products 
of the nited States in 1895, a nd is here given for purpo e of com-
parison: 

Clay products of the nUed tatiU! in 1895. 

ommon brick. 

tat . I 

Quantity. , Value. 

Presser! brick, includ ing bun·
1 gray, and other fnn oy col re< 

and enameled brick. 

\"6f · 

age 
price ( . per ~ unntlty . Valu. 

_a ,, rnge 
price pt>r 

thou ­
ann<! . 

I 
thou-

'-----!---- sn ud. ---1---,- 1----1 
Th O<t· Thott-

Alabamn ... . ..... 60 

Arizona. .... ...... , 
rkau, as . .. -- . . . . 

California ....... . 

9 

54 

94 
ol orado .... _.... 1 

Connectirut. . .. .. j ¥ t 

D Ja war .... ... . 17 

Dist . olnmbia.. . 16 

Florir! a .. .. . . ... . 28 
Georgia . .. __ . ___ . 76 

ldabo .. . .. . .. .... 1 ·~ 

Illinoi ..... ·- ---- 67 
Inclhlll l\ .... _. . . . . 659 

I owa. ... .... ----·· 412 
Kansn." ..... ... _.. 63 
Kentucky . . _. . . . . 92 

Louisiana........ 44 

Maine... ... . ..... 95 

I aryland . . . . . . . . 65 

Ma sacbn ett . . . . 112 

Michigan . . . . . . . . 200 

Minnesota .... . .. . 126 
l\1is is ippi . .. __ .. 38 

Missouri . .. .. . ... 221 

Montana .... . ... . 
r ebraska . _ ..... . 

Jew Hampsbiro . . 

ew J ersey . . · .. .. 
New York . .. . ___ _ 

r ortb Carolina.. . 96 

· ortb Dakot a .... 7 

Ohio-----·. . ..... 980 
O .... Ia boma a .. . _.. 21 

san tls. 1a.nds. 

35, 22 

960 
27, 

717,079 

31 ' 751 1, 4 

180,664 I 1,095,074 
20 756 121, 92 

"· 521 I 
70 247 

72 594 

$5.3 

7. 14 

6.76 
6.40 

5. 16 

1, 370 

$3, 325 $10. 45 

13, 560 12. 0 l 

1, 2•10 17. 71 

46,265 9. 6 

1, 050 

330, I 

161 336 

7,130 

25, 7'i5 

14,240 

25,750 

13,520 

15. 00 

11. 35 
9.4-1 

7. 1 
6.91 

7.91 

7.99 

9. 6 
117, 016 743, 023 35, 229 13.7 

245, 423 1, 443, 677 5. '509 200, 234 23. 53 

168,574 767, 203 4. 55 fi, 530 47,719 7. 31 

127, ~42 57 ' 329 4. 55 5, 061 30, 63- 6. 05 

31, 135 174, 00 5. 61 1, 290 12, 650 I 9. 0 

234, 201 1, 251, 200 5. 34 29, 674 275, 725 9. 29 

16, 662 112,0 6. 70 2, 150 15,740 7. 32 

2 ' 191 175, 480 6. 22 2, 696 29, 659 11. 00 
91, 415 469, 567 5. 13 2, 300 23, 800 10. 34 

248, 31 1, 097, 063 4. 40 18, 417 3 7, 737 21. 05 

955, «2 4, 396, 027 .J.. 60 18, 437 290, 910 15. 7 

60, 946 311, 088 5. 10 577 5, 605 

9, 000 48, 000 5. 33 ... - . - . . --- .. - --- ... ... . . . 
381,065 1,887,023 4.95 44,396 518, 717 

7, 095 :!9, 502 5. 56 176 2,510 14. 26 

a Includes Indian Territory and New Mexico. 
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tAte. 

Clay p1·oducts of the United States in 1895 -Continued. 

Vi trill ed ]>n,'ing brick . 

1-------~---I Fnncy or 
ornnmen- Fire brick Drnin tile 

,·erngo tal brick (vnlne). (value). 
Quantity. Value. pr~cbeo~~r (value). 

Thott· 
sand•. 

sand. 

Alabn.ma . . . . . . . . . . . 2, 300 $23, 500 $10. 21 $73, 979 $900 ......... .. . 

~:~z::;:~~:::::::::: .... . ~;~· ... ·~: ;~~T . ~~.-~~- ........... ·;; ~~- ... -~;:~~~-. 
ali fo ruia........... . . . . . . . . . . . . . . . . . . . . . . . . . . . 13, 654 10, 6 8, 9 0 

oloraclo . . . . . . . . . . . 977 10, 572 10. 82 1, 960 42, 264 320 

ounecticut.... ..... ........ . .... . .... .... .... 600 64, 000 1,000 

Delaware.. .. ... .. . . ............................................ 2,500 

Diet. of Columbia... 23 190 R. 26 3, 000 .. . . . . . . . . 5, 16 
F lor ida ........ .... .. . . .... . ........ .. .... .... .... .... ...... . ... 1, 000 

G or"'ia.... . . . . . . . . 5 40 8. 00 27,560 29,950 5, 200 

Idaho .... ..................................... . .............. ···· ........... . 

Jlliuois .... .. . ..... . 82,526 643,997 7.80 19,500 117,040 1,02 581 
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tate. 

MINERAL RESOURCES. 

Clay products of the United tatcs in 1895- on tinned. 

Vitrified pn,dng bri ·k. 

-----;-----,----1 l"'nn or or 

Quantity. Valve. 
Averag ~lb:.';~Jk· 
pr~~~~ 1f_ r (\·al no). 

snnd. 

F-iro brick 
(valu ). 

Drain 1il 
(value). 

1--------1------- ------1--------

Ioclian n, .......... .. 

Iow n, ............. .. 

Kausa ....... .... .. 

Keutuoky ... ..... .. 

Loui ian n. ..... .... . 

'l'hou­
kand.Y. 

22, 313 

31, 70-t 

7,fl02 

3,850 

300 

$204,000 

243,92 

62, 190 

33, 150 

3000 

Maine .. . .................... . ...... .. . 

Maryland ........ .. 

Massachu ett .... .. 
Michigan ... ..... _ .. 

Minnesota ... ... . .. . 

100 

1 300 

2 

0 

00 

12,755 

16 

Mis issippi . ...... .......... ......... .. 

6, 16 54,640 

22 330 

475 3, 00 

$9. 14 $13, 439 

7.69 2, 00 

. 01 

15.00 

.00 

1 000 

1'0 

-, ooo 1 

4, 400 

1, 000 

$12, 5t0 

5,920 

27,0 0 

126,5 9 

50 

37,501 

232 270 

1 7, 710 

3 f>75 

2,0 0 
3, 3(10 

484,415 

69,035 

$820,602 

290,515 

4, 90 

17,322 

1,000 

5,16 

3,079 

200 <3 

2,775 

500 

15, 20 

137 

1, 0 
ew Hawp h ire .. .. ... . . .. .. .. .. . .. .. . 12,4.00 ........ .. .. 

2, 500 30, 000 12. 00 179, 2 456, 25 14, 02<1 

10, 96 121, 92 11. 19 1, 025 302, •t07 56, 740 
' orth Carolina. .... 150 1, 600 10.66 50 6, 140 2, 900 

' orth Dakota . .......... .... .... ....................... .. ....... ....... . ... . 

96,555 7 7, 87 .16 57,767 696 175 884, 6 

Oklahoma a . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 295 . .... ... . . ......... . . . 

Ort~gon ... .......... 400 3 00 9.50 45 15,4 6 1 4,000 

Penn ylvau ia .. .. .. 36,268 305,035 8. 41 4 , 032 2, 2-o, 790 13,320 

Rhode Island .... _.. 4, 000 4 , 000 12. 00 10, 000 3 000 ....... - .. .. 

outhCarolina ...................... ...... .... 

1

1,000 19,750 5,000 

~:::h Dakota ................................. .. . . -~-- ...... -~-- .......... .. 
e ee .... ...... .... . .... ...... .... .... .. .. 3o6 24, 9o6 6, 50 

Texas .......... -.. . 1, 492 12, 466 . 36 1, 02<1 7, 060 .......... . . 

tab.... .. .. .. . .. .. 150 1, 200 . 00 3, 410 5, 750 1, 000 
Vermont . .. .. . . .. .. . .. .. .. .. .. .. .. .. .. 30, 132 ··· ------ - 2,9 0 
Virginia .. .. . .. .. .. 3, 000 30,000 10.00 36,919 1, 750 4,9 0 
Washington.... .... 2, 301 32,965 14.32 12,500 3,175 
WestYirgiuia ...... 62,330 449,38 7.21 4, 262 4,000 140 
Wisconsin..................................... 3,425 1, 200 32,314 
Wyoming . ...... ........ . . ....... .......... . ......... . 

----1-----1------ ----1 
United Stat s. 381,591 3, 130, 472 8. 20 652, 519 5, 279, 004 3, 450, 961 

Per cent of totaL... .. .. .. . .. 4. 79 1. 00 . 08 5. 2 

a-Includes Indian Territory and :s'ew Mexico. 
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tate. 

Clay products of the United States in 1895-Continu rl. 

Sewer 
pipe 

(value) . 

Orna-
menta l ~~~~~ Til (not Stoneware 1\liscclln-

ter;;:•0-~ktta lumber drain) (vruue) . ueouij 
(value). (value) . a (value). b 

(value). 

Total \•nluo. 

Alabama... .. . .... ............ .. .. .. . .... $9, ·1 0 .... ..... $301,341 

Arizona .. ..... ---- --- -- ............................... . ...... ..... 1 6, -5 
l 

A1·kan as ... . ... .. .... .. - ------------- - · $1,~0 38,400 . ... :· --· l 243,9~9 
'ali forni a .. : .. $261,536 $4 , 300 __ .... _ 5 , 450 .. _ .. _... $2o, 400! 1, 421, lo4 

76, 000 --- - . --- - $1, 000 8, 750 350 '17, O«l 553, 383 

D~~~:~::~ct:~::: ---- ~~-~~~ .. . ~·- ~~~ ::: ::::::::::::: .. .. ~~--~~ ... ~~·-~~~ 8:: :~: 
Di r ict of Co-

lumui a ..... . &1,631,.. .... ... ....... 2, 7951 .... ... .. 

Florida ... . ........ .. .. .... ................ . .. .. ' ....... .. 

Geor g ia ...... _ 54,400 3t1, -o ...... _ 2, 530 6, 000 
Iuabo ...... _ .. ...... .. _ .... __ .. _ .... _ .. .. _ .. __ ........ .. _ 

Illinoi .. .. .. .. 3 9, 680: 7=2, 500I 71, 685 231,166 255,540 

6, 210 373, 30-1 

3, ooo' u<~-, o15 

Indiana . __ .... 42, 000! o2, 600 60, 000 139,463 11,400 

~~~=a~~: : : : : :: : ___ ~~·- ~~~ ~ -- __ ~~-- ~~ :~ 16, :~ 2~: ~~~ 4:: ~~~ 
Kentu ck y .... _ 2o, 000 .... _ .......... _ 75, 000 30, 120 61, 750 

Louisiana .... . .... ..... !.... ...... .. .. ....... . . ... .... .... 2,500 IU5,7J8 

'Maine .. ....... 270, 1771 3,121. ..... . ........... .. ..... ---------1 737, 10-t 
Marylaud _____ ......... 6, 781 ....... 12 000 ......... 33,525

1

1,066,9 7 

~l a. sacb u etta . .... _ .. .. 65 000 63, 6 900 1, 00 166, 126 2, 22 L, 590 
Mi cbigau...... 76, 000 .. _ ... _ ... _ .... _ 2, 900 ......... 12, 300 1, 129, 195 

Minn s ta ..... 169,761 ~ ------- -- 49 000

1 

570 246, ~ 15 20, 4341 1, 100, 135 
Mi is ippi ... . ....... .. ........ . ....... ......... 1,ooo

1 
1500 194,750 

M i sou ri .. .. .. 212, 0001 
.. _.. .. .. 25, 300 94, 504 , 400

1 

375, 714 2, 799, 218 

Montana.... .. 3, 5171 0 .. .... _ 1, 5 6 .... _ .... 1, 355 ;&04, 193 
1 braska .............. ' ......... ...... . 600.... ..... ......... 2H,541 

T wUnmpsbir .... ... . ! ............... . 15,000 .. ... .. ...... . .... 521,567 

ewJers y .... 101316 763 420285, 165 ~0,01 4 16:?,946 570, 7 2 4, 99.120 
I 

::·~· '36·'~ '~'"' ~:~1 ::.; s..:::~ 
49, 67 59, 600, 797 9 i\ 563, 355 2, 600, 063 10, 649, 3 2 

klrthOllt:L O.... ......... ......... .. ... .... 1 .... ... .. 
1 

-!5,307 

a [nc·lmling hollow building til or blo ka, roo Hug tile, tl or tU , encausLic and art tile. 
~ 111 lud lng ball clay, paper lay, clay bollnst (burn d), vitrified brick for chemical us , locomotive 

nr h uri 1< , hollow brick, we ll brick, s lnb bdck , ~nco posts,~ nee-post stubs, clay gas retorts 110d 

gn R-hou8 Liles, boiler n.nd sugar k ttl tiles, kiln and furnac tile , sidewalk tile and blocks , block for 
builtliug a'·cs, foundation blocks, ta nk blo ks, doorknobs, wall copii1gs, t::resti ngs, s tovupip g uards, 
glass-makers ' p ot clay. glass-melting not s, Jlr -clay r tort s, pottery, wash nud bath tubs, kitchen •iuks, 
suggn rs. conduit s for uudot·grouml wir a, flu linings, electrica l porcelain pecinlties, cru cibles, col'i­
fl ('irfi, mufll es, supports, alidos, cuspidors, j tlldin ier s, vnsed, enrtb nwnre, flowoqlots, stone pumps. fire 
kind! rs, in • uln tors and insulator s up plies. flu pipe, cbimnoy tops, torrn- ottn g•·ave tmd lot markers, 
curbing. nrt fni noe, bitobiug posts, porcolnin wnshl>oards, tobacco pipes, c ltty furol\ces, etc. 

olnclud cs lndiau T erritory and ,. w .M xiro . 
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Clay p1·od1~cts of the United Sta.tes in 1895-Continued. 

Orna- T t'l'a-ewer meutnl cotta T ile (not Ston wn.re Mise lla-
tate. pip terrn-cotta lnnaber drain) (value). ll ns Total value. 

c~nlue). work (va.lue). (value). a (vnl ue), b 
('·nlue) . 

Oregon ........ $4.0,500 -- -- ----- -- ---- - $100 $500 $2,500 $18 '543 
Pennsylvania . . 860,475 $263,000 120,508 95,529 208, 130 553, 124 

' 
07,161 

Rbodt~ I land .. --------· ... ----- - --- -- -. 16,000 . ........ !. .. ...... 297,000 

South CaTol ina 4,000 --- -- ---- ------ - 2,008 500
1 

• oo 276,918 

outb Dakota. ------- -- --------- ------- --- ----- - --------- ... .. ..... 10,740 

Tenne see . .. . . 0,800 5,000 ·---- -- --------- 24,300 . ......... 522,584 

Texas ......... 4,450 300 5,000 519 46,600 44,000 1, 030,446 
tab .......... -------- - --·----- - ....... . - ...... ........ --------- --------- 112,5 6 

Vermont .. .... · ·· ···--· -- -- ---- - ---- -- - ---- -- --- -- --- ---- --·- ----- 132,544 
Virgini a .... .. 1, 000

1 

.. ....... . -- .. -.. . 7001 3, 025 13,000 -5,768 

Washington ... 85, 700 24,000 2, 500 .... . .... 1,200 265,445 
West Vir"'inia . 196,000 250 I 3, 000 12, 00 95,777 ------ --· 
Wisconsin .............. , ......... ----- --- · ·----- --- 1,200 944, 196 
Wyommg .... . ............. ... .. · ···· · · -- ··-·- ·· ·· . ----- .. . 8,525 

nited tate . ·!, 482, 577 2, 422, 193 741,626 2,572,628 1,698,494 4, 920, 39 65,319,806 
I Per ceo t of total 6. 86 3. 71 L 14 3.94 2.60 7. 53 100.00 

alncluding hollow building tile or blocks, roofing tile, floor tile, oucaustio an d art tile. 
b Including ball clay, paper clay, clay ballast (burned), vitrified brick for hemlcal use, locomoth•e 

arch brick, hollow brick, well brick, s lab brick, fencu posts, fence post stubs, clay gns retorts nod 
gas-bouse tiles, boiler and sugar kettle tiles, k.Jln and furnace tiles, sidewalk Ute and blocks, blocks for 
building caves, foundation blocks, tank blocks, doorknob , wnll copings, crestings. stovepipe guu.rds, 
glass-makers' pot clay, glass-melting pots, fire-clay retorts, pottery, waah and bath tubs, 'kHoheu sinks, 
saggars, conduits far underground wires, flue linings, ~lootricaJ porcelain speoialties, cruciblos, sco ri­
fiers, muffles. supports, slides, cuspidors, jardinieres, ,-ases , earthenware, flowerpots , stone pUJups,.flre 
kindlers, insu lators and insulator supplies, flue pipe, chimney tops, terra-cotta gr>Lve and Jot markers, 
curbing, art fruence, hitchlng posts, po~celain waahboards. tobacco pipes, clay furnaces, etc. 

As will be noted from these tables, the number of common brick made 
in1896 was 5,701,269,000, valued at $29,664,043, or $5.20 per thousand, 
as compared with 6,017,9651000 iu 1 95, valued at $31,569,126, or $5.25 
per thousand. In 1895 this cla s of brick constituted 48.33 per cent of 
the total value of the clay products, while in1 96 'it constituted 47.5 
per cent. In 1896, 271,105,000 pressed brick were made, valued at 
$3,386,931, or 12.49 per thou and, as compared with 339,204,000 in 
1895, valued at $4,399,367, or 12.97 per thousand. Iu 1895 the pressed 
brick formed 6.74 per cent of the total valne, and iu 1896 it formed 5.43 
per cent. 

The vitrified-brick product ~-lso continued to decline, falling from 
381,591,000 iu1895 to 347,167,000 in1896, worth, respectively, $3,130,472 
and $2,794,585. The average value per thousand was $8.20 in 1895 
and $8.05 in 1896. In 1894 the product was 45710211000, valued at 
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$3,711,073. The States of Iowa, Illinoi , Indiana, Ohio, and We t 
Virginia which produced, in 1895, 295,428,000 vitrified paving brick, or 
77.42 per cent of the entire product, in 1 96 produced 210 371,000 
vitrified paving brick, or only 60.60 per cent of the total. The only 
one of these middle we teru States to increase this cla s of product 
wa Indiana, which went fwm 22,313,000 in 1 95 to 41,29~,000 in 1896. 
New York and Penn ylvan ia al o how quite notable increase in this 
product. The percentage of the total product was 4. 79 in 1895 and 4.48 
in 1896. 

The fancy or ornamental brick product showed a gain of from 652,519 
in 1 95 to $747 430 in 1 96. The p rcentage of the total product of 
thi ·variety of brick w re 1 iu 1895 and 1.20 in 1 96. 

The fire-brick product show d a decrease of 372,081, from 5,279 004 
in 1 95 to 4,906,923 in 1896, aud the percentage of th total decrea ed 
from 8.0 in 1 95 to 7.87 in 1 96. Pennsylvania in 1 96 a in 1 94 aud 
1895, wa by far the large t producer of fire brick, its product being 
valued at $2,0 3,414; th'a.t of ew Jer ey the next largest producer, 
being 604,983. 

Tbe lrain-til productdecrea d from 3,450,961 in 1 9- to 3 037,494 
in 1 96. Tbe Illinois product of draintile decrea ed nearly 50 per 
cent, or from ~ 1 ,028,5 1 in 1895 to 517,684 in 1 96. Indiana al o 
showed a lar ge decrea e in tl.ti product, while Iowa bowed a gain of 
from 290,515 in 1 95 to 64: 906 in 1 96. It perc •ntage of tlle 
total product wa q.2 and 4.87 in 1 95 aud 1896, respe tively. 

The sewer-pipe pr duct in reased from 4,4 2 577, or 6.86 p t' cen t of 
th total produ t in 1 95 to 4,5 503 or 7.36 per cent of t he total 
pr du t iu1 96. Tb tat ·ontl'ibuting mo t largely to thi in rea e 
wcr Indiana 1\Iaioe an I Ohio. 

1 95, and .f> in 1 96. 

lightly, from 2,422,193 in 1 95 1 

It. p re nt.<tg f tlle tota.l product wa 3.71 in 

Fireproofing incr 741 26 in 1 95 to 1,704 904 in 1896. 
Til large in r a e iu tbi product i.' on ac ouut of it differ nt clas iii­
cation, in 1 95 only terra-cotta lumb r b ing includ d while in 1 96 
under the term firepr oitng ar iu •lud d all kind of hollow ware u ed 
for thi purp . Fireproofing other than t na-cotta lumber wa 
includ d with til in th r eport bowing th product for 1 95. 

The til produ t d r a ed from 2,572 6"' in 1895 to 1,61 ,127 in 
1 96. Thi de r a e ha tlt e ame cau e as the increase in the fire­
proofing produ tr--i. e. the tran ~ rrin o· of the hollow building tile or 
block from tbi column. 

Th value of mis ellan on produ t d creased from $4,920, 39 in 
1 95 to 1 043,303 in 1 96. Thi gr at d crea e i ' due to the fact that 
in 1 95 vott ry ware which were included in this column are clas ifi d 
separately iu 1 96. 

18 GEOL, PT 5--69 
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The fo llowi ng table bow a eomparisou betw n the bri ck and t il 
indu t ry in 1895 and 1 06: 

Value of brick (utd ti/8 prod1wtio1t in th8 niled lale8 in 1895 and 1 96. 

1 us. 1896. Incn•flso iu 
In"""'";" 1 1806. C-

Common bri ck ......... . 

Pre sed brick .......... . 

Vitrified paving brick .. 

Fan y or omamcntal 

$3 1, 5o9, 126 $29,664,043 

4,399,367 3,3 li,931 

3, 130,472 . 2, 791,585 

··---- -----· $ 1, o~,o 3 

·----- -----· 1, 012, 4~6 

----------·· 33~, 7 

brick ....... ... ..... . 632, 51!.l 

5,279,004 

3, 450,961 

4,4 2,577 

747,430 

·1, 906,923 

3,037,49..1 

$9·1, 911 ............. . 

Fire brick ........ ..... . 

Drain tile ........ . . .... . 

ewer pip ...... ...... . 

Ornament:<] terra cotta. 

Fireproofing <L •••••• •••• 

Tile, not drain . .. .... .. . 

2, 422, 193 1 
741, 626 

2, 572,62 

'fotal. . . . . . . . . . . . . 5 , 700, 473 

4,5 ,503 103,926 

222,93 , ........... . 

1 704, 90J. 
1 

9r,3, 21 

1 61 ' 127 ........... . 

54, 677,923 1. 16-1, 115 

Ket decrease in 1 96 ........................................... . 

a ( ' ln•~ed a• terra-cot 111 lumber in 1 05. 
I 

:n2,0 1 
413 J 7 

193.210 

90.1, 501 

5, 1 G, 6:5 

4, 022,350 

From thi, table it will b een that the on ly prodn ·t that 11otably 
increa ed in value in 1 9(.; was firepro fing, whieh i. probably du to a 
difference in the cla ification in 1 95 fireproofing being iuclncl ed in 
til , not drain, and tb marked decr<'a e in tb latter column is no 
doubt due to the am ause. HowE>v r the total valu of tll<'~ prod­
ucts i not thu affeeted, and th d crease iu tiJe total value of tl1 m is 
slightly over 6 per cent. On th other hand the common and pre: d 
brick produets, the 1110 t important from the point of valu of aJl clay 
product , ·uffered quite a l1eayy d ·line "'2,917 ,519 or only ."'GO -1:341 
tban the total deeline in value of all tbe clay proclu t iu 1 96. 

The following table ·bows the rank of tate. total value of produ t , 
and the percentage of tb total product made l>y each tat in 1 96 
and 1 95: 

Ha11k of talc8 in Oltlput of clay products in 1896 a11d 1895. 
l f) . 

1:"' I sa<. 
\'alu . 

1 Ohio .............................. . $9,.9-19,571 
2 Pennsylvania ....... .. . .. ...... : .. . 536 9,063, 313 

3 New York ............... .......... . 295 6,414,206 

4 Illinois ......... .. .......... . ...... . 36 5, 63, 2,17 

5 New .Jersey .... . .................. . 140 4,72 ,003 

6 Missouri .. . ....................... . 290 2 6 0,245 

W
7 I nd iana .. .. .. . .... . ..... .. ........ . 

Massachusetts ..................... . 

Iowa ..... . ....................... . . 

27 2,674,325 

123 2,262,974 

519 1,9J4.,65 

r(IJ' t'6Jlt 
of lOt" I 
product. 

15.96 
].J., 5,1 

)0. 29 

9.40 
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Rank of States in ontput of clay prorlt~CIB in 1896 and 1895-Cont inn c<l. 

1 96.:...continued. 

R Number 

Rank. I--- -----S-ta_t_e·-------l offirms r eportin g. 

10 
11 

12 
13 
14-

15 
16 
17 
1 

19 
20 
~ l 

22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 

39 
40 
41 
42 
43 
44 

45 
•!6 

47 

l\'fary land . .. .... . ..... . ... ... .. .. . . 

Connecticu t ........... . ...... .... . . 
Mi chi gan .... .. . . __ ...... . . . .. . .... . 

:i\fa ine ... ... ........ . . .... . .. . ..... . 

Texa ..... . .. -- - - -- .. .. - - -- -- - - . .. . 
Geoqri n . ..... ... ........... _ .. ____ _ 

\Vest Vir n- iuia ... .. ..... ......... .. . 

Virg ibia . . •... ------ . ...•.... . -- - -- · 
Ken tu cl;: y .. ... . . . . _ .. . _ . .... .. . ... . 

\Vi ·cons in ... . ....... . . .. .. . . .. . ... . 

Cali fornia . .. .... . . . . ... . ... .• ...... 

I~"" Hamp hire . .... .. ... . . . ... ... . 
1 Mlllne·ota .. ... . .. . ... .. . . .... ..•... , 

Teun cs ec ... .. . . ... . ..... .... ... .. . 

North Caroli n:l. ..... . ..... . .. .. . ... . 

Lou i. iana .. .... ....... .. ... .. ... .. . 

Alabama ...... . . . .. . .. . .. . . .. ... . . . 

a roli mt . . ................. . . 

olnlllbia . .. ____ ... .... . 

ol oraclo ....... ... ..........•. . .... 

Rbod I land .... . .... ... ...... . ... . 

Montam~ . .. . . ... . ... ...... .. . .. ----

1\ansus ... .. ... . .... ...... . .. ...... . 

:!\ l is i sippi .. .. ............... . . .. . 

Arkau a · --- - - ---- -- -- - ---------- -- -
\Va bi un-ton ......... . . .. ..... . .. .. . 
Neura k11 ........ ... . ____ ______ ... . 

ta b . . . . .. .... ...... .............. . 

rcgou . ... . .... .......... .. .. -- - -- -

F lorida . . ... .. .. . .. ... ... ... ...... . 

I ermon t . .. . .. . . . . ..... ....... .... . 
l eh~ware ... ... . . . ..... .. . ... . .... . 

North Dakotn ..... .. ..... .... ..... . 

Arizon:l ...... .. . ...... . .... . ... . .. . 

ou th Dakota .... . ... . ... .. .... .. . . 

0 1 _I!tbomac! .... .... ...... ..... . ... . 

Idabo .. ..... . . .. . ... . .... --- -- · --- -

\Vyonlin g .... .. .. ...... - - ---· - ---- -

137 
47 

238 
117 

149 
8 

45 

114 

125 
157 
91 
64 

146 
lO L 
129 

59 
0 

56 
16 

7 

1 

2 

71 

46 

71 

52 
110 

66 
35 

19 
11 

25 . 
19 
5 

n ited Stnte . . . . . ::. : . ..... . 7, 29 · 

V uJ ue. 
Per cent 
of total 

produ ·t. 

------··----
$1, 450, 055 
1, 151,598 
1,005,405 

956 93 1 
915, 753 
904-, 13 
902,94.4 
879,526 
30, 09 

773, 285 
680,207 
598,169 
596, 701 
537,325 
423,499 
402 412 
372 1f5 
354, 2T 
353, ~65 
32 , 6!>0 

297,000 
276, 311 

260,0 7 
224, 09 
216,332 
161,52 
14-4,373 
137 573 
126,345 
122 144 
83,274 
61,003 
59, 625 
55 663 
53,004 
3 ,444 
.16, 000 

9,659 

62,"341, 53 

2. 33 
]. -
1. 61 
1. 53 
1. 47 
1. 45 
1. 45 
1. 41 
1. 33 
1. 24 
1. 09 
. 96 
.96 
. 6 
. 68 
. G4 
. 60 
. 57 
. "7 
. 53 

. 4 

. 44 

. 42 

. 36 

.35 

-26 
. 23 
. 2_ 

. 20 

. 20 

.13 

. 10 

. 10 

. 09 

. 08 

. 06 

. 03 

. 01 

100.00 

a Including Indian Territory a nt.! N w Mexico. 
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Rank of StatC8 in output of clay p1·odt~cts in 1896 a11d 1895- on tinned. 

1 95. 

I .. ,.. ,~ .. Number 
of firms 

reporting. 

1 Ohio . ............. .... ....... .. ... . 9 0 
513 
67 
2 0 

130 
6-9 

22l 

112 

2 Penn ylvania .......... . ...... .. .. .. 

3 Illinois ............................ . 

4 Jew York .... .............. ...... .. 

5 New J ersey ............ ...... ...... . 

6 Indiana ......... ...... . . .. . ...... . . 

7 Missouri . . ......... ..... . . . ... . ... . 

9 

10 
11 

12 
13 
14 
15 
16 
17 
1 

19 
20 

21 
22 

23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

:Ma sach us t ts .. .............. .... .. 

Iowa . .. .. ... .. ......... .. ... ....... 412 
California. ..... ...... .. ...... .. .... 9·~ 

Michigan...... .. .. .. . .. .. .. .. .. . .. . 200 

Minnesota...... .. .. .. .. .. .. .. .. .. .. 126 

Maryland .. .. .. .. .. .. .. .. .. .. .. . . .. 65 

Texa ...... ...... ...... ...... ...... 136 
Wiscon in .. .. .. .. .. .. .. .. .. .. .. .. .. 146 
West Vi rgiu ia .. .... ... . .. .. .. .. .. .. 46 
Georgia...... ... ........ .. ... ...... 76 
Virginia . .. .. .. .. .. .. .. .. .. .. . .. .. . 111 
Kentucky .. .. .. . .. . .. .. .. .. .. .. .. .. 92 

Connecticut.. ... . .............. .... <14 

Maine.............................. 95 
Colorado...... . ...... .. ........ .... 1 

Tennessee .. . . .. . .. . .. .. .. .. .. .. .. .. 90 
Jew Hampshire .. .... ............. . 

Louisiana .. ..................... , .. 

orth Car olina. ............. . ...... . 

District of Columbia .. ...... ..... .. 

.Alabama .... ...................... . 

Rhode Island ..................... .. 

South Carolina ................... .. 

Washington . ..................... .. 

Kansas ............................ . 

Arkansas ......................... .. 

ebraska . ......................... . 

Montana ..................... ... .. . 

:Mississippi .... .. ...... . .......... .. 

Oregon ............................ . 

Vermont .. ... . ........... ... ..... .. 

Florida ...................... . .... .. 

Utah ............................. .. 

54 
44 

96 
16 
60 
1 

51 
52 
63 
54 

105 
18 
3 

68 
20 
28 
46 

nlue. 

3, 117,520 
2, 79!), 218 
2,221,590 
1, 70,292 
1,421, 151 
1, 129, 195 
1,100 135 
1, 066,9 7 

1,030,446 
944-,196 
95,777 
67 355 

55,76 
39,19 

831,925 

737,104 
553,383 
522, 53-l 

521,567 
4.15, 71 
400,9 3 

373,304 

276, 91 
265,4-4.5 
246,647 
243, 959 
214, 541 
204,193 
194,750 
138,543 
132, 54.4 
114, 015 
112,5 6 

P r cont 
of totnl 

produ t. 

16. 30 
13.4 
11.67 
9.02 
7.50 
4.77 
4-.29 
3.4-0 

1.45 
1. 37 
1. 33 
1.31 
1.2!) 
1. 27 

1.13 

. 61 

. 57 

.46 

. 46 

.4-2 

.41 

.3 

.37 

. 33 

.31 

.30 

.21 

.20 

.17 

. 17 
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Rank of States in ontpttt of clay p1·odttcts i1~ 1896 and 1895-Continned. 

l 95-Continu d. 

R :r umbor 
Rank. State. of llrms 

!-------------------------- reporting. 

If 43 

44 

45 

46 

Delaware ·-- --- ...... .... ...... .... 17 
North Dakota .. __ .... __ .. ____ ... __ .. 7 

Okla homa a .......... __ ... ..... __ .. 21 

Idaho .. .. .... ............ .. __ .. .. .. 14 

onth Dakota . . .... __ .. . .......... __ 10 

\Yyomin o- ...... ...... ...... .... .... 5 

P er cent 
Value. of total 

product. 

$5 , 615 .09 

.j. '000 . 07 

45,307 . 07 

1 ' 90 .03 

10, 740 .02 
-?-' _ ;) . 01 

l4-7~-A--ri_z_ot-1 a __ .. _-_--_-_· _--_. __ --_-_- _--_- _--_-_--_-_- _--_-~- ----9~----------~ ni ted tatcs ............. __ .. 6, 284 

6, 55 

~ 65,319, 06 11 

a Jnclu<lcs Indian Territory nod ' ew hfexico. 

Every State and Territory except~ evada and Ala ka participated in 
this total. Ohio ontinue to be the chief producing tate when value 
of product is considered, though in 1 96 her product was 699,81lle 
than in 1 95, or 9,949,571, or 15.96 per cent of the total product; in 1895 
it wa 10,649,3 .. , or 16.30 per cent of t~e total. P enn ylvania maintains 
her se ond position, with 9,063,313 worth of product, 14.54 per cent of 
the total, a compared with , 07,161 in 1 05, which wa 13.4 per cent 
ofthetotal. ewYorkdi place Illinoi in third place, with a product of 

6 414 206 r 10.~9 per ent of th total. In 1 95 w York wa fourth, 
with a product worth "5 9,496, or 9.02 per cent of the total. Illinois, 
a ju t tat d, ta k fourth pla , with a produ t of "' 3, G3,.A7, or 9..!0 
per cent of tb total. Iu 1 95 it wa third with a product valued 
at 7 619, 4, or 11.67 per c ut f the tot<l>l. Thi ' i a decrease of 

1,756 G37-tb largest d crea in any tute. ew J rsey retains 
fifth plac , with approximat ly the arne prodnct, namely, 4, 99,120 iu 
1 9b and 4, 7., 003 in l 96. The e figure were, re 1 ectively, 7.50 aud 
7.5 p r c nt of ti.J total product of tlle country. 

Ind iana whi h wa ixth in 1 95, wa. di placed in 1896 by !fi souri. 
In 1 96 tb tat s bad a product re ' p ctively, of ~,674,325, or 4.29 
per c>nt of the total and ~,G 0,245, or 4.30 per ent of the total. In 
1 95 th y produced, r p ctively $3 117,5""0 or 4.77 per cent of the 
tota,J, an d 2 790,31 , or 4.~9 per ent of the total. In 1 96 tbey both 
decrea ed in produ t, and Mi -ouri leads Indiana by only a very light 
margin-$5,920- o slight a to make tltem practicall.) the arne. 

The other notab le chan"'e in the rank of State are : Oalifornia, 
which wa tenth in 1, 95, ba dropped to twentieth place; Maryland, 
which wa tbirte nth in 1 g~ wa t nth in 1896 ; Oonuecticut jumped 
from twentieth place in 1 95 to eleventh iu 1 96. Tlw changes in the 
rank of oth r tates are not notewor thy, except perbap in tbe ca e of 
Arizona, which went from forty-seveuth place iu 1895 to forty-third in 
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1 9G it product increa ing from $6, 55 in 1 ()5 to , 55,663 in 1896. 
The first nine State , in lading tll great clay-worki11g r giou l>etween 
the Ohio and fi · ouri riv r , together with P nu ylvanht, w York, 
New J er ey, a.ud lVIa.ssa.cbu ett , prodn e i 7 .29 per cent of the total 
product in 1 95 and 73.ll per ent in 1 96. In 1 95 th tate of 
P eun ylvania, ew York, ew Jer ey and Ma a hu ett produc d 
33.40 per cent of th total, "·hile in l 96 tltey produc d 36.04 per cent 
of it. In 1 !>5 the tat.e of Ohio, India,na, Illinoi , Iowa and Mi ouri 
produ ed 39.89 per cen t of the total produ0t; in 1 96 they produced 
37.07 per cent of the total. 

The following table bow the average value per thou and of the 
several kinds of brick mad in tb nited tates in J 96, by State : 

Avemge p1"'ice of brick in 189G, by tales. 

COMMO . 

tate. 

\Yyoming .... ____ ... . ... . 

Idaho . ... ·----- .. .... ----
D !aware . ... ·- ---- . .... . 

outh Dakota ..... ...... . 

Montana.-- --· -- - - - - · ... . 
::\larylallll ............... . 
Oregon .. . ___ ........ . ___ . 

Rhoclel lan tl. .... ....... . 
Arkan as._ .. _ ... .... . ___ . 

PennsylYaoia .. . ... ·-----
Nebrask:L .......... ... .. . 

Utah .... ... .... .. . ..... . . 

Viro-inia ........ .. ... .. . . 

North Dakot;L .. ......... . 

Texas ... .. ....... .. ..... . 

Jo"l\·a . . . ................. . 

Ma sa husctts .. ......... . 
Coonecticnt ... ... __ __ . .. . 

\Vi scon 1n .. ....... ..... . . 

Ari zona . .............. .. . 
Col oralio ..... _ .. _. _ .. . _ . . 

Kan as . ...... .... ..... .. . 

\Vest Virginia .. ........ . . 

Price. 

$8.76 
7.30 
7. 09 
7. 02 
6. 3 

6. 3 

6. 3<t 
6. 2:; I 

6.11 

6.10 
6.0 
6.0 
5.96 
!).90 

5.79 
5.71 
5. 69 
5.59 
5.59 

5.59 
Ten ness e..... . . . . . . . . . . . 5. 56 

North arolina . . ... ...... 5.52 

tat . 

Wa bing-ton .... ......... . 

Maine . ... ... ..... . ... .. . . 

Distri ct of Colnmuia. .. .. . 

Florida ............... .. . 

New namp hire .... ·----· 
Mi ·ouri .... . ........... . 

V ermou t .............. _ .. 

Keutucky ..... .... .. .... . 

Illinoi ..... . .. ---· ...... . 
Ohio .... ____ . ___ _ . ... . .. . 

Georgia ... ............. .. 

Indiana------ ........... . 

1 
Mione ota ... ..... ---- . .. . 

rew York ........ ---· .. . . 

outh Carolina . ..... ··---
Now .J ers y ............. . 

Average for uited 
tatcs . ... __ .... --. 

5.46 
6.36 

5.3-1-

5.30 
5.29 

5. 13 
5. 01 
6.00 
5.00 
4. 99 

4. 3 
4- . 3 

4.6-i 

4.59 
4.54 

4.45 
4. 35 
3.99 

5.20 
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Ll.verage price of brick i.n 1896, by States-Continued. 

P RESSED. 

~ "'~ __ T'_r_ic_o._
11 
______ s_ta-te_. _____ ,_ Pd~. I 

Califor nia................. $33. 13 Al abama .. .. .. .. .. . .. .. .. $10. 50 

Massach ns tts . . . . . . . . . . . . 25. 9 Ark ansas ...... .. . ...... .. 

Arizona .. .. .. .. .. .. .. .. .. 23. 21 Kort h Carol ina ..... . .. .. . 

NewJ rsey .. .. .. .. .... ... 21.77 i\Ii ouri -- -- ---- ------- --
Mar yland .. .. .. .. .. .. .. .. 21. 35 Nebraska ...... ...... .... . 

Connecti cut ........ ...... 21. 11 Main e . .. . . . . . .... .... . .. . 

Washington...... .... .. .. 19. 88 Colorado .. . ......... . .. .. 

Now York...... .. .. .... .. 16. 22 Georg ia ..... ..... . ... .. .. 

It! abo .... .. .. , .. .. . . .. . .. 15. 00 \V isconsin .. . ... ...... ... . 

R hode Island. .. .. ........ 15.00 Illinois .. .. .... ..... .. .. .. 

Virgi nia .. .. .. .... ....... . 14. 90 Tenne see ...... .... ..... . 

P ennsylva ni a ... ...... .... 14. 03 Mis issip pi .. .. .... ..... .. 

Ver mon t . .. .. .. .. .. .. .. .. 13. 95 Lonis iana .. .... ...... .. .. 

:KewHamp b iro .... .. . ... 13. 42 Iowa ...... .. .. .. .. . .. . .. . 

Montana . .. .. .. .. .. .. .. .. 13. 15 Minnesota . .... . . . .. . .. .. . 

W e t Virg ini a .... .. ...... 11. 70 Ore"'OU . .. . ... ...... .. .. . . 

D ist r ict o f Col umbia . .. .. 11. 61 Mi chigan .. .... .. .. ... .. .. 

tab. .. .. .. .. .. .. .. .. .. .. 11. 33 outb Carolina . .. . .. .... . 

Oh io . .. .... ...... .... .... 11. 29 Kansas . . .. . . .. ... ... . . . . . 

Texas _ . ... . . . .. . .. . . .. . . - ~ 11. 05 
I~Hli an a.. .... .. .. .... .. .. 11.01 

h nt ucky .. .. .. .. .. .. .. .. 10 54 

A ,-erage for Uni ted 

ta tcs . . ... ... . .. . . 

VITRIFIE D P.A.VTX G- BIU K. 

Oregon .. .. . ... . .. . .... .. . 

.eorg ia ........ ........ .. 

lew .Jersey .... .. .... .. .. 

MarylMd .............. .. 

arol i ua . .... . .. . .. 

Jor t b ar oli na ......... .. 

ali forni A> ... . ..... . --- -- -1 
Michigan .. ...... . .. .. .. .. 

Alabam A> . . .. ..... .... . . . . 

Colorado .......... .. ... .. 

New York .... .... .. .. .. .. 

Lou is iana ... .. .. .. .... ... . 

K ntu cky ........ .. .... .. 

Distri ct of Co ln mu ia . .. .. 

Arkausns . ...... .. .. . .... . 

W a hin gton ...... .... ----

$15.00 
14. - 1 

13. 2 
12. 0 

12. 50 

12. 00 

11. 7 

11. 66 

11. 16 

11 . 13 

11. 00 

10. 9-1 

10.00 

10. 00 

10.00 

10. 00 

9. 85 

Oh io .. ..... .. . . . .. .. .. .. . 

P ennsylva nia .. .. .... .. .. 

·w e t I irgini a ...... .. .. .. 

Mi ·ouri . .. ... .... .... .. . 

Now J-lamp ·bi ro ... ..... .. 

Ill ino is . .. .. .. .......... .. 

Jo l\· a ...... .... .. .. .. .. .. -

J<an rt .. .• . • •. .. .. . • . • •.. 

T n ues e .. ... . ........ --
Texas .. .... .. . -- - • - - - - - - -
N br a lm .. . ... ... . .. .. .. . 

fo n tana ........... . .... . 

In d iana, .. .... .. ........ .. 

Virg in ia .... .... .. ... .. --

Avera"'e for Uni te(] 

tntes . . .. . . ... -- --

I 

10.29 

9. 6 

9. 37 

9. 32 

9. 23 

9.18 

9. 07 

9. 00 

8. 94 

8. 48 

8. 40 

8. 05 

7. 7 

7. 52 

7.50 

6.41 

6. 19 

6. 13 

12. 49 

. 57 

8.57 

8.28 

8.20 

8. 00 

7. 98 

7. 5 

7. 39 

7. 20 

6. 57 
6. 40 

5. 1 

4. 25 

4. 14 
1----1 

L------------~--~------------~ 
_:_\ 
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As will be seen from the above table, the price of ommon brick in 
1896 ranged from $8.76 in Wyoming to 3.99 in .r w Jcr ey, the aver­
age for the whole country being 13 .20. In 1 95 Idaho and South aro­
lina were the extremes, with av rag values of .41 and 4.29 respec­
tively, while the average for t he whole country was , 5.25. 

In 1 96 the average value of press d brick per t hou and rang-ed from 
$33.13 in California to 6.13 in Kan , a , the averag for the wltol coun­
try being 12.49 per thousanrl. In 1 95 tbe extreme ·were Wa hington, 
with an average value of $32.64, and inn ota, witll an averao· valu 
of $6.05, the average for the whole country being 13.97 . 

The vitrified paviuo· brick ran<Yed in value from 15 p r thousand in 
Oreg-on to $4.14 in Virginia, th average for the whole country being 
$8.05 per thousand in 1 96. In 1 95 this product ran rr d in value from 
$15 per tbou and in Montana to $7.21 in We t Virginia, h av rao·e 
for the whole country being .~0 per thou and . In onn cticut, 
Maine, and 1inne ota ::;mall lot were made, undoubtedly in an experi­
mental way, on which a very hirrh value i plac d, but which are not 
included on account of thi high valuation . 

The followino· table sllows by tat the number of idl and number 
of acti e work reporting iu 1 06, and th number of fum r porting 
in 1895: 

untber of idle and active clay plant8 in the nited tate8. 

Stnt<>. 

Alabama . .. ...... . . .. .... _ ..... .. 
Arizona_ .. ...... ....... ___ ... _ .. . 

Arkansas ........ . ... .... __ .... .. 

California ...... .. .... .. .... .. .. .. 
Colorado ._ ........... __ ......... _ 

Conueoticnt ......... _ ........... _ 

Deh1ware ....................... . 
District of Columbia . _. _ ... __ ... . 
Florida ...... __ .. _ .... _ .. _____ .. _ 

Georgia ...... ___ .. _ ..... __ .. __ . __ 

Idaho . _ . __ ... _ ..... ____ ..... _ . _ . _ 

Illinois ........................ .. 

Indiana ..... . ...... ·---- · ____ ... . 
Iowa. _________ _______________ ... . 

Kansas . ........................ .. 
Kentucky . _ ..... ____________ ____ _ 

Louisiana ..... _ .... .. .......... .. 

Number of firma reporting in 1 96. 

Idle. 

29 

3 

23 
31 
3 

6 
3 
4 

16 
33 

9 

270 
271 

180 
37 
45 

15 

Activ 

51 

16 
4 

60 

49 
41 
23 
12 

19 
55 
10 
~66 

556 
33!) 

34 
80 
44 

'l'ota.L 

0 

71 

91 
7 

47 

26 
16 
35 

19 
836 

827 

519 
71 

125 

59 

umb r I 
of Rrul• 

reporting 
in 1 95. 

60 

9 

5-t 
94 
81 

H 

17 

16 
2 

76 
14 

67 
659 
412 

63 
92 

44 
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Numtbe1• of idle and aotive olay p lants in the Unit.ed States- Con tinned. 

Number of firms reporting in 1896. 

State. 

Maine .............. .... ...... .. .. 

:IY~aryland ...... .... ............ .. 

Massachuset ts .. . ............... .. 

1icbigao ......... .. .. ...... .... .. 

Mione ota ........... .... ........ .. 

iissi ·i ppi . .. ... . .......... .. .. .. 

Mis ouri . .. . .. . ...... . .... . .... .. 

Montana ......... .... .. .. ...... .. 
rebraska .... .... ... . ... . ..... .. . 

New Hampshire .. .. .... ........ .. 

rewJer ey .................... .. 

New York .......... .. ...... .... .. 

North Carolina .......... ... .... .. 

orth Dakota .... ... ... .... .... .. 

Ohio ..... .. .................... .. 

Idle. 

45 
41 

24 

82 
5 

9 

84 

9 

58 

12 

37 
33 · 

17 
2 

207 

Oklahoma a .. .. .. .. .. .. .. .. .. .. .. 1-! 

Oregon . .. . .. . .. .. .. .. .. .. .. .. .. .. 1-! 

Penn ylvania..... .. .. .. .. .. .. .. .. 79 
Rhode I land ........................ .. . .. .. 

onth Carol inn ....... .. .. .. .. .. .. 10 

onthDakota .................... 2 

Teon s .......... . ..... .. ...... 

1 
Texas .......................... .. 

v t::·o·~ ~ ~ : : ~ : : : :: : : ::: : :: :: : ~ : : : : \ 

).9 

24 
17 

6 

.Active. 

72 
96 
99 

156 
8 

37 
206 

19 
52 
52 

103 
262 

112 

6 

814 
11 

Total. 

117 
137 
123 
238 

146 

46 
290 

2 

110 
64 

140 
295 

129 

1, 021 

25 
52 66 

457 536 

1 1 

46 56 

9 11 
2 101 

125 149 

37 54 
12 18 

Virginia . .... .. .... . ......... ... . 2 6 114 

\Ynsbirl"ton........ .... . .. .. . .. .. 30 22 52 
W ost Yirginia... . .. ...... .... .... 6 39 45 
Wi con in................. . ...... 27 130 157 

Number 
of·firms 

reporting 
in 1895. 

95 
65 

112 
200 

126 

38 
221 
1 

105 
54 

130 
2 0 

96 
7 

9 0 
21 
6 

513 
1 

51 
10 
90 

136 

46 
20 

111 
52 
46 

146 

L-'-v_y_o_m~-~_o:_~_~_·:_:_: ._·:_:_: __ ·:_:_::_:_:_::_:_:_::_:_: L-_2_,_w_
1

_~---5-2_9_:~ __ 7_,_z_9: __ L_ ,,.: I 

<> In lnding Indian 'I' rrlt.ory and Tew U exico. 

W IJile this table bows an increase in the number of works that 
report in almo t very State, it fail to show t hat many of tho e 
reported a active operated in many ca e only a small portion of t !Je 
y ar, which was undoubtedly the ca e. 

lu 189- t!Je total number of fi rms r eporting was 6,284, while 7,298 
were heard from in 1896. In pite of this fact, as already noted, the 
product d cline. 
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In tbe fo llowing table i shown the rank of the ev ral State and 
Territories in the valne of clay product ft·om 1 94 to 1 9G, in ln ive: 

Rank of olay-JJ-1·odnoing tales in ·value of produ,ction in 1 94, 1895, nnd 1896, 

tal . 

------
Alabamn. ... . _ .... .... ........ .... - ........... -... 31 2 26 

Ari zona ................ -~-- ...... ---------------- 46 47 43 
Ark an a .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. 3-! 33 34 

Californ ia ...... ------ .... .. ------------.......... 16 10 20 

Colorado ........ ... .... . .... ..... --- . . . . . . . . . . . . 27 22 29 
Connect icut................... . .................. 19 20 11 

Delaware .......... .... . _ .......... ...... ..... _.. ,13 41 H 

Dis tri ct of oluml.Jin ......................... _.. . 2 27 2 
F loridn .......... .................... ------ ___ ___ 40 39 39 
Geor"'ia .. . _ ....... ... . _. _ . ........... _ . .... , . . . . . _o 17 15 
lda!Jo .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 44 t14 46 
illinois. ·---........ .... ............... ........ ... 2 3 <1 

Indian:t .. ...... ------ .... .. .. .. .. .. .. .. .. .. . . .... 6 6 7 
Iowa .. ..... ...... ____ ...... .. ............ ____ .. .. 9 9 
Kansas . . .. ... . .... .. ........ .. . __ .... . . __ . __ . ___ _ 32 32 
Kentu cky .... --- - -- .......... ___ _ .. .... __________ 1 19 
Louisiana ....................... _.. .. .. .. .. .. .. .. 24 'Y - 0 

Main .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 17 21 
i\ l nry lnntl .... ....• . ......•... .... ...••. .•.. ...... 11 13 
Ma acbus tts ....... ..... ______ ............ __ ____ 9 

i\li cbiga n .... --- ...... -----· ·--" -- ...... ------ ____ 10 11 12 
)1 inuesota.. ... . .. . .. . .. . . .. . . . .. . . . .. .. . . . .. . . .. . 15 12 22 
Mi i ippi .... ............. .. .. ........... .. -.... 3 36 33 
i\1 i SO II ri ..... ................... . ..... _ ....... _ .. 7 7 6 
l\J on tan :1 ... ___ • .. .. .. .. .. .. .. .. .. .. .. .. .. • .. . .. .. 37 35 31 
Kebra ka . ...... ...... .... .. .... .... .... ... . ...... 23 34 36 
rew Bampsbiru .... .. .. ........ .. ............. . . , 26 24 21 

Kew Jer ey....................................... 5 5 5 
NewYork ........ ................................ 4 4- 3 
Korth Carolin a . .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. 30 26 24 
North Dakota .............. _ .. . ................ _. 42 42 42 
Ob io ... ................... .. .. __ . .. . . . . . . .. . . .. .. 1 1 1 

Oklahoma CL .. .. .. .. .. .. .. .. .. .. .. .. .. • .. • .. .. .. .. 41 43 45 
Oregon ......... .. ... ... _ . ... . .... .. ... . .. ... . . __ . 36 37 3 

Penn ·y lvani a . .. ...... ____ .. .. .... .... .... .... .... 3 2 2 
Rhode Jsland ........ . .......... .... .... ____ .. ____ 29 29 30 
South Caroliua....... .. .......................... 32 30 27 

onth Dakota ..... .. .. __ .. . .. . ........ . .. __ . . . . . . 45 45 44 
Tenne see ... .. .... _ ............ ... _ . . .. _. . . . . . . . . 22 

Texas ....... .... ... . . ........ ..... .. __ . . _ . . . . . . . . 13 
23 j 14 14 

a Includes lndian Territory nud New Mex ico. 
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Ran k of clay-producing States in value of pmd'llct.ion in 18941 1895, and 1896-Continned . 

1 95. ~ 40 37 

tate. 1894. 

tah ... . _ ... _. _ ..... _ . . .. _ ... . .. . _ .... _ ...... _. . . 35 

Vermont.··--- · · ·· -·... ....... ...... . ... . . ....... 39 3 40 
Virginia ........ . ___ .. .. · ··-·· . .. .... ..... ... . · ·· - 1,1 1 17 

Wa bington . . .. ....... . · · ··- - ....... . ··- - · · ···-·· 25 31 35 

W est Virgi ni a .. . . ...... ··- ···-····-· ·.......... .. 21 16 16 
\Viscon in . ...... . .. ---- ·· ·-·· ....... ... .......... 12 15 19 

W yom ing .... ···- · ··-· ·· ·..... ... ........ . . .. .... 47 46 47 

Thi table i intere ting a bowing the very light change in the 
relative rank of the cl ay-working State iu t he value of their p roducts, 
very few of th e tate varying more than one or two po itions from 
one year to another. 

POT'l'ERY. 

INTRODUCTI O N . 

The stati tical work on the clay-working industries not being con­
sidered complete without including the variou grade of pottery made 
in the U nited State , for t he year 1 '96 it was decided to include t his 
branch of the industry in these tati tic . 

The following table ·ho"- tbe re ul t of tbis canva , and while ati s­
factory on the whole, it i r eo-retted that the potters in some of the 

tat , p~trti cu ln rly w J r · y, were <.l relict in replying, o t ltat th 
figur . probably do 11 t r>pr ent the full output of t his tate. 

PRODUCTION AND VALUE. 

In th f Bowing table i o·i\7eU a tatement of the prouuction of pot-
tery war in th nited tate in 1 96, a hown by tbe canva of the 
pott ry industry covering the alendar y a,r 1 96. 
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Pottttry produ.ots of the Uniteil States in 1896. 

State. 

Alabama .. ..•. ......... 

Arkansa . . .. . ..... . ... . 

Californi a .... . ... . .... . 

onn cticut ........ . .. . 

Di trict of Columbia .. . 

F lorida ... ....... ..... . 

G orgia .. . .... ........ . 

Illinoi ....... . ........ . 

Indiana ........... . . .. . 

Iowa .... .. .. ........ . . . 

Jl:a.rtbcn waro 
("aluo.) 

$300 

2, 500 
13,18!) 

33,460 

3,000 

300 

1,110 
2,o-o 

5,400 

4 840 
Kana ......... .... ...... ........ .. 

Kentucky .. . . . . . . . . . •. . 9, 000 

Louisiana.... .. . . .. . . . . 100 

Main o ...... ..... . ..... . 

Maryland ...... ...... .. 

Ma sacb usetts ...... . .. . 

Mich igan .......... ... . . 

l\1inne ota ....... . .. . .. . 

Missi s ippi. . .......... . 

Mis ouri ... .. ..... . ... . 
New .1 r y •. . . .•. . .... 

'ew York .... .. ... . ... . 

North Carolina . .. . ... . . 

Ohio ........... . . .... .. 

Oregon ... .. ... ........ . 

Pennsylvania .. ...... . .. 

onth Carolina ..... .. . . 

Teune see . ...... . . .... . 

T exas ......... ..... . .. . 

Virginia .......... .. . .. . 

Wa hington .. ........ . . 

West Virgi'lia . ... , . ... . 

Wisconsin ....... ...... . 

250 

16,74.6 

147,923 
20, 1-o 

11, 136 

1,000 

50,933 
213,616 

49,200 

1, 0 
606,55 

1,000 

15,800 

1,100 

1,300 

2,4.00 

2, 700 

60 
I 

120,000 

12,500 

tone war 
(va lue.) 

$6,125 

20,000 

3, 3 
13,240 

2,000 

6,050 

399,432 

45,945 

37,870 
7 250 

76,750 

500 

10,950 

Yellow and 
Ho ·kingbam 
wnro ("alue). 

. . nnd white 
grnnito wuro 

(\'n lu ). 

$20, 000 00 0 0 0 0 0 .. 0 0 0 0 0 

125 ..... . 0000 •••• 

10,000 ........ 000000 

11,270 000 0 0 00 0 000 0 $<l5 000 

30, 300 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 

2,600 

51,533 

13,075 

563,230 

6,500 
351,401 

7,000 3 '175 
15,000 

218, :~~ , __ 0 ~·- ~~~·- ~~~ 00 

2,000 48,400 

..... ~~: ~~~. : : : : : : : : ::: : I:: : : : ~ :: : ~ : : : : 
55,681 0000 0000 ···+··· .... 000000 

~: ~:~ :::::: :::: J:::::::~:::::: 
0000 -~~·- ~~- :::::::: ::::1 ...... ~~~- ~~--

nited tates..... 1, 351,501 1, 770,756 257,817 1, 68 ' 632 
Per cen t of total clay 

products . . . . .. . . . . . . . 2.17 2. 84 . 41 2.71 
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Pottery p1·oduoiB of the United StateB in 1896-Continued. 

State. San ita-ry ware Porcelain or Por~elain 
(value). china (vnJue). ele~tnca.l sup-

plies (value). 

Alabama ....... ........... . _ .. __ . ____________ ... _________ __ 
Arkansas ............... __________________________________ __ 

California ...................... _ .... ___ .... _______________ _ 

Connecticut ...... -- ---- .. .. .. .. .. .. $2, 000 __ .......... 
District of Columbia . .. .... __ ...... __________ .. __________ .. 

Florida .. .. .. .. .. .. .. .. .. .. ____ .. .. .. .. ____ .. _ . .. ... . ____ __ 
Georgia------ ................ ______ .... ________________ .. .. 
Illinois . . ............... __ .. _ . ... . _____ . _ . . __ . __ . __ . __ . __ .. . 

Indiana .. .. .. .. .. .. .. .. $75 000 2, 000 .......... .. 
Iowa .... . ---- .... ------ 100 .... .... .... $100 
Kansas _ .. . . .. .. .. .. . .. . .. .. .. .. .. .. . ___ .. ___ . .. __ . __ ... __ .. 

Kentucky ... ........... .... .............. ____ .. __ .. .... _ .. . 

Louisiana ........ ---- -- .................... ____ .... ____ ... . 

l\faine ................. - .. ................ -- ..... ----- ------
Mary lan cl .. • • . • • . .. • .. . .. .. .. .. .. • • .. •• ____ .. • . _ ... . .. ____ _ 

Massachusetts.... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2, 150 
fichigan .... ............... ____ .... .... ____ ............... . 

Minnesota ........................................ __ ...... .. 
Mississippi . ....... . ................... _ .... ___ . . . .... ____ __ 
fissou ri .... __ . . . .. . . .. ___ . . __ . __ .. __ ... _ . ___ . . .. __ .. _ . ___ _ 

' ew H a mpshire ............. .. . __ __ 

KewJ r ey ------------ 376, 151 
~ew York ............ .. 21,000 

17, 000 
2, 600 

120 000 
109, 000 
55,000 

Jorth Carolitla .... . .... ____ . ... ____ .... __ __ ...... ........ .. 

Ohio .. . .. .. .. .. .. .. .. .. 139, 160 245, 000 ____ ...... .. 

Oregon .. ................... ---- .... . ----- -- ---- ------ -- ----

r nn ylvania .. ......... ------------ 200,000 ------------
South Carolina ............ __ .................. ___ ........ .. 

Tennessee .......... ............ _ ......................... .. 

Texas .... ---- .... ------ ...... ................. . ----- -------
Virginia .......... .................... .... .......... ...... .. 

\Va bington ....... ......... .. ...... . .................... .. . 

West Virginia ...... ____ 1 , 412 167, 248 .... ...... .. 
Wiscon in .... ...... .......... .............. ... - ---- ---- .. --

ni t d tates ... . 

Per cent of totaL ..... .. 
629,823 

1. 01 
755,848 

1. 21 
166,250 

. 27 

$6, 425 
22, 500 
17,022 
48,700 
3, 000 
2,300 
7,160 

421,482 

12 ' 345 
43,035 
7,250 

95,750 
600 
250 

27,696 
206,343 
20, 150 
41,436 
1,000 

50,933 
17,000 

1, 069, 142 
311,733 
14, 955 

2, 99,350 
7, 00 

617, 601 
1, 100 

37, 661 
58, 081 
10,440 
1,180 

410,707 
12,500 

6,620,627 
10. 62 
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The following table shows th valu of tb material us d in the 
pot.tery reeorded in the pr Yious tabl : 

.1latcrials used iu Americcw 11ottery •in 1 96. 

Domestic 
tnw. clny l<'ehlsrar 

('•nlue). ('•:llue). 

Alabama . . ......... ' $ 62 

Arkau ns .......... . 

Californift. ........ . 

Connecticut ....... . 
n )a,\vare . . ........ , 

Dist. of olumbi:~ .. 

Florida ............ 1 

Georgia ........... . 

lllinoi ....... ..... . 

Indiana .......... .. 

Iowa ...... ..... . . . . 

]{au a .... .. . .. ... . 

Kentucky ........ .. 
Loui iana ........ .. 

750 $75 $500 . ..... ·-----
---- ...... . 10 $.J-O 

2,000 1. 050 700 

75 ..... . .... 5 

2,216 

41, 709 

36.239 

5, 522 

........ .. 200 200 

355 ...... .... ......... . 

3, 660 7, 2 0 7 220 

617 1 2 -oo ...... ... . 
:.n , .................. ........ .. .. 

4,750 50 6, 35 30 

60 .......... I 5,500 . ........ . 
Maine .................. . .... ... ........ , 

::\fas:acb n ett .. .. . . 19, 10 50 
5,000 

2 136 
Micbi.,an ........ . .. 

i\linne ota ........ .. 
~li ·si ·s ippi ....... .. 

:Hi ouri ...... .. .. . 

New Hamp hire .... 

1, 706 

6~0 

.......... ---- ------ ............. ----
1 

30 ................ .. ...... . ... . 

16-1 , ...... ..... ....... .. 
1 75 75 200 I 

New .Jer ey .... .. .. 49.35 20, 22 22,017 1 045 

New York.......... 35, 659 2 000 I .-J30 6 0 
_orth ar~lina .. ... , 31,561 , ..... .... ... ................. . 

~:::"Dakota : ;;;: ;;; ;;: ; ; 
1 

;; ;;,; I ;;, ,;; 
Ore,on............. 1, 3:-4 .... ...... 50 

1 
.......... 

Penn ylvania.. ..... -, 401 35,356 55,489 11 792 

on th Carolina . .. .. 60 .. .. .. .. .. 2 500 ... . ..... . 
Tennes ee ......... . 

Texas ... . ... . ..... . 

'\ irginia ......... .. 

Washington .. . .... . 

We t' irginia .... .. I w;,..,,,. _________ _ 
Total ...... .. 

3,6-17 
5,219 

1, 058 

96 
21,000 

250 

16 1, 500 
3 ........ .. 

14., 400 

160 
4, 000 9, 000 

607, 766 I 122, 089 185,809 97,002 

'l'otnl vnluo. 

$ 62 

1, 325 

2,537 

6 641 

33,.J73 
~oo 

2 616 

42, 61 

54,39!) 

19, ! 

1, 706 

610 
30 

4. 774 

1.500 
110 2L 

3 ,6 9 
31,JGL 

375, 621 
1, 404. 

4 400 

410 

1, 012,666 
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IMPORTS . 

In tb e following table. will be found a statement of the clay and 
mauufacture~ goods imported into the Uni ted State iu recent years: 

Classified i.nrpo1·t.s of clay drtr-ing the calenda1· yea1·s ending Decembe1· 31 front 1885 to 1 96. 

1 5. 1 6. l&li .-1 
Kind. 

Lotwtons. Value. Longtons. Value. Longtons. Value. I 

bioaclayorkaolin . 10,626 $83, 722 16 590 $123,093 23,4 6 $14-1, 360 

.A.Jlotb rs: 

OWI'OUgbt .. .. . 
Wrought ___ ___ _ 

9, 736 

3,554 

76, 99 13, 7-1-0 ll3, 75 17,64.5 139,405 

29, 39 1, 654 20,730 2, 1 7 22,2 7 

Totnt__ .. _____ 23 916 ! 190,460 319 -l 257,69 43,31 303,052 

18 1 9. 1 90. 

llind. 

!--------- Longton ·1 Val ue. 
Longtons. , Value. Longton .j Value. 

,----'' ,----1 
19, 843 113, 53 ! 29, 923 I $2701 141 Cb in a.clnrorkaoliu . 1 .1-o $102,050 

20. 60-l 1 152,694 
6 . ? 53,245 ' -

All others: 
Uowrougbt. ___ _ 
\\' rourrht ____ __ _ 

TotaL _____ __ _ 45,- 6 I 307,9 9 
I 

I 1 91. I 

19, 237 

142 

145,983 
6-!,971 I 

21,0-1s I 155,4 s 

2, 97 29,143 

47, 222 1 324,492 53, 950 I 454,770 

I 92. 1 93. 
K lntl. __ _ 

_ ---- __ Long U:,ij· l. _ v_n_lu_c_. _ Long tons. _ v_ a1_u_-_
1 
Long tons., Vatu . 

hi on lay or kaolin_ 39, 901 '294, 45 1 49,46 ' $375 175 4 713 ~$374 -!60 

All otb r : 

nwronht---- 1G, 09t 11 , 9 1 
W'ron"'bt.... . .. G,-97 56,4 2 

ommon blue.-- ~ - - ______ _ --- - ------

Totn l _ _ _ _ _ _ _ _ 62 292 4.69, 6~9 1 

189J. 

20 132 

4, 551 

5, 172 

155,0-!7 

64, 18 

59 971 

14 9-!9 113, 029 

6 090 67,2 0 

4 s~-1 1 51, 9 
----1----: 

75, 056 1 606, 65 79,323 655, Oll 

1 95. 1896. 

llind. 

-------- Long tons. Vnlue. Lo~g tons.,, ___ n_ln_e_. _
1
_L_o_n_g_to_n_s.l_,_n_lu_c_. -I 

$536,081 I 'hinaclayorl ROlin . 

.Al l otb r : 

Unwroug!Jt -- -­

Wrought --- - --­
ommon bin _--

L·otal . .... .. . 

fi2,715 

13, 146 

4, 768 

.. , 52 

s, 157 

$-!65 501 

9 ' 776 
60 7 6 

2 tl 

75, il-J,7 

18, 4J9 

5 160 

3 69 

102, 95 

$531,714 76, 71 

1-5, 417 13,319 8 029 1 

60, 775 4,514 56,701 l 
40,57 4,9 3 5<1, 695 1 

I 
735,506 75 ,4 4. 99,534 1 

' 
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Em·themvare, china, bl'ick, and tile i11~po1·ted and nter d jo1· consmnptio11 in the 11ited 
Stales, 1867 to 18961 i11ol·usive . 

Year ending-

June 30-

. Brown 
earthen 

nne! 
common 

SL0110· 
wnre. 

Chinn and 
porcelain, 

not 
decorated. 

UhJna and 
d coratcd 
porcelo.in . 

0 Lh r on.rth . 
eu, stone. or 

crocke•·y 
ware, glazed, 

eto. 

1 67 .. -- -- .. $48, 61 
1 68 ... ..... 471208 

$418, 493 $439, 24 $4, 2 0 924 

341260 
47,457 

1 71. -- - ---- 96 695 
1 72 ........ 127,346 

December31-

1886 ... . ----

1 7 ...... .. 

1888 -- -- -- --
1 9 .... ----

1890 .. -- -- --

1891.. .. -- --

309 960 

400, 9<~ 

420,442 

3911374 
470,749 

479,617 

397,730 

436, 3 
409 539 

326,956 

2 9,133 

296 591 

234,371 

321 259 

316, ll 

368,943 

9 2, 499 
23,334. 

1892 .. -- ---- 63, 003 2, 022, 14 6, 555, 172 

1 93-- -- --.. 57, 017 1, 732, 481 6, 24.S, 255 

1894 .. ----.. 47, 114 1, 550,950 5, 3921 648 

1 95-------- 61, 424 2, 117, 425 8, 0551 473 

1 96 .... ---- 41, 585 1, 511, 542 7, 729, 942 

31945,666 
4,413,369 

4, 4 '237 

5, ' 709 
(a) 

aN ot separately claasi!led after 1882. 

Brick, flr 
bri ck , and 

ti le. 

$5, 1 7 59 
4., oo-, 112 

4,4591549 

4 460,-2 

4, 6321355 

5, 30' 93 
5,751,944 

4, 1, 724 

4 441,216 

4, 1121 56 
3,772,059 

3,996 7-5 

4, 0441 76 

5, 00.3 

6 3 '326 

5 204,704 

5,9071642 
6,204,324 

7 ' 391 6, 565 562 
563 56 5, 1571776 

353, 736 1 663, 460 
380,520 

3 1143 
1 9,631 
211,473 

247,455 

9, 0211509 
, 375, 96 

711 0, 343 

1014451795 
9,530,524 



THE LAY-WORKING I~D TRY IN 1 96. 

B Y REI RI H RIES. 

Th clay-workino- indu try of the United State forth year 1 96 is 
marked by low but t ady progre in the method of manipuhttion 
and th quality of th product rather than by any p cial innovations 
of Jaro· importance. The l ev lopmen La b n along two different 
line , nam ly, (1) iruprovemeut in the technology, and (2) the intro­
du ction of laboratory m thoJ. , ucb a· are 1ar£Tely n eel abroad, for the 
iuve tigatiou of the lay . 

1 

TR CTUTI.t\..L TERIAL . 

e of 

rea e iu the number of per ­
and of ]own-dra ft one · and th old cov kiln is 

In the 

EOL, P'l' 5--10 1105 
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For the manufactur of Ire d bri k tlJ u. m1d 
the semidry-pre proce ·s i ext ucling. H d brick llftv giv n way, t 
a great extent, to buff' peckl d and wltitc on . Tit ns of rra 
cotta i till ' t u iv , and th manufactur t'S ar irupr ving in tu ir 
ability to deliver o·o d wlto e dim 11 ·ion lo ly with tho 
ordered . A omewhat n w d parture in t rra cotta i t h molding of 
column to atlorn the doorway and windows of larg buildin and 
some recently erected in Baltimor ar p cially r ditabl . laz d 
terra cotta ha had li ttl application s far and Llietiy onfin d to 
Chicago. ' 

TilE TILE I D 'TR . 

Tbe u e of tile for flooring , a a for lat or marbl :tnd 
for decorative ptupo e , lta grown o that ther ar now about ilft n 
fum engag d in th manufa •tur of tiling in tbi ountry. The 
product in Jude til " for floor , wall ( . terior and iuterior) mant 1 
hearth,, tove oda fountain tc. \. mixture of cla · i g n ntlly 
used to form the body of t!J til , and many f tb bi crh haY 
kaolin in t heir iti 11. 'fb lay u d in tb 
include kaolin or th on tit 
Penn ylvania. lay 
Jer ey, Obio Kentu ky -;\li ouri and Indi< ua. am f 
Engli b kaolin i u ed by som . Feld 1 ar i u th 
and quartz to 1 r vent xc hrinkag- . 

It i of conr e ne e ary that tl! proportion uch 
that th llriukag wi ll b regular an l that tl.J 
portion of the product hall b of exa tJy th r qnir d iz . 
ca e of til for flooring or xt rior d oration, a vitl'ifi d or imp rviou 
bod y i peeially important. F r til lnwing a plain urfa with­
out . uperficial c lorincr the color i ru·ied by u ing di.ffi r nt Jay or 
by the admix ure of coloring matter to tlle ·lay. 

Wbeu n ed ~ r ornamental purpo e , a aroun 'l mant 1 or in tov , 
the tile are u ually d corated. Thi d c ration may on i t of an 
enamel of differ nt bade or color, or imply a glaze. m f il 
have a rai eel de ign which is imr arted to tlJem in th molding, attd a 
tran ~ parent glaze over it, whil oth r ar decorat d itb r by printing 
or by hand painting. The e two latter styl ar u ually overed with 
a glaze. 

A few firms produce a t ile made in u h a manner that the nrfa 
ba the appearance of mo ai work. TIJe fosaic Tiling ompany, of 
Zane ville, Ohio, ha recently introduced an ingeniou way of moldin!T 
such tile . A framework con i ting of a r tangular erie of tub is 
set into the tile mold. If clay of diiJ'er nt color are put into tll e 
tubes, filling them up to a given depth, and the frame is lifted off, the 
differ-ent-colored clay , each beiug pre ent in the form of mall quar·e 
column set clo ely together, give a mo aic-like appearan e to t l!e Ul'· 

face. The clay is introduced into the tube in the form of dry powder, 
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and each color i put iu by a differ·ent workman , woo na a sheet of 
stifl:' pa.per , the ize of t he mold , ana which contain qnare ope11ings 
fitting over t he t ubes into wldch tb clay of a given color i to be put. 
The de ignis t lt u. made up of a erie of mall square. . After all tbe 
tube ar fi lled t he framework is removed and the t ile pre eel in teel 
d ie . . 

The following fi rm ar engagell in th manufactur of tiliu o- in t hi 
country : 

American Encan tic Tiling Compa ny, Zanesville, Ohio. Tiles for floors, walls, 
mantels, and mo a ic ti les, the latter a, r e nt introdu ction. 

B av r Fnll Art Tile Company, Beaver Fall , Peon ylvao ia. Glaz d, plain, enam­
ele<l, and mbo sed tile. 

Camuridge Tile Man ufa turing ompany, ovingtou, Kentucky . Glu z d and 
enameled tile. 

olutnl>ia Encaustic Tile Company, Ander on, Inuiana. P lain , glazed, enameled, 
and de orat d tile. 

]{en in crton and Hamilton Art Tile ompaoy, Hamilton, Ohio Enameled, plai n, 
and erubo ed t il . 

Kirkham Art Tile an d Pottery ompany, Barbertown, Ohio. Inop rative. Fac­
tory destroyed by fire. 

Low Art Tile ompany Cbel ea., Ma ·achusetts. Enameled and mbo ·ed tile fo r 
sodno founta ins sto ,·e , aml mantel . 

Mo aic Tiling ompany, Zan sville, Ohio. Mo a.ic tili.ng for :\.'"terior and interior 
d ecoration. 

X w York Yitrified Tile ompany, Brooklyn, ew York ' 7 itrcou and semivit­
reon til o f di ffe rent color ; hi fly for flooring. 

ld Bridg Enamel d Bri ck and Tile ompauy, Old Bridge, 'ow J r cy Enam-
el tl, pla in, and mbo d til • 

P nnsylvn.nin, Tile \Yorks , spcrs, P nnsylvania. Enca.u tic floor t ile 
Pro •i<l ntial Til ompnny Tr ntou , Xew Jcr. cy. ' Vbite and colored glazed t ile. 
ru d C'C rated ov r glaz . 
tar En a u ti c Tiling ompau~-, Pitt burg, Penn ylvania.. -u ,..laz d en<'a.u t ic 

floor tile in diJ1'cr nt olor . 
Tarrst wn Yitrifi d Tilo ompnny Tarrytown, :"\ow York . Vitrifi cl lloor t il . 
Tr ntTil ompany,Tr ntou, ' ewJ r ey . Tile formantclsandl.t a rtl.t. lazed 

uncl d <'orated. 
' nitcd tate Encau. ti Tiling 

enam I d til , nlso llo r til 
mpany Inuianapolis, Indiana. 

r IX BH.I K. 

a ill br:wch of th 

T E STS OF PAV ING BRICK. 

lazod and 

Th r ha been om dtfferenc of opinion for a lon o- 12eriod a to 
what con t itute t h requ i 1t quahties of a paving brick. E ogiue ,rs 
bav frequently la id on id rabl t r upon tbe cru lJir lO' t st an d 
tb c lor. 'rile la tte.r is of 110 valu a a guide, and the former i to 

/ 
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material. 

'' ith a vi w, 

1'. 

l' : 

zin r.-. 
dom 

of th 

1'he ·rattler.- . eri of experim ut mncl b vnr ing th bar"' , 
ize of rattler, unmb r of r volutiuns p r minot and tim of rattling 
howed that--

1. ot 1 ·s than 10 per c 11 nor mor tbau 15 p 
of the rattl r neecl be fil l d with tb ubi utent 

2. It mth t be rattled for n t I than 1 000 and 

J' ,·olut ion has b 11 mad . 

p r· Jninut , 
r (],nisit numb r oC 

'fh effect of ca t irou and granite a abra iv ancl fi ll ing mat rial 
~r a al o te ted anrl found to be nn ::tti fa ·tory. Larg bri k ho~ved 

les w ar t han mall one · normally burn d 1 s tuan ov rburn d r 
uuclerburned on . 

Ab ·orption test.-.A. . eri of te t how d t hat ven aft r dryino-
forty - ight hours at abov noo '. a brick co nt inued to lo water, 
ancl that immer ed bri ck howed an incr a. d gain in w · i•Yht veu 
after ix months immer ion, although the gr at bulk wa tak n in t h e 
firs week. 

Broken brick ab orb more wat r th an wbol one, , an l mall piece 
from the interior of the brick ab orb mor 1 r portionately tbau large 
011 • 

The following conclu ion were reach ed: 
1 . That to obtain accurate ab:orption fio-ure , a hard brick will r e-

qui re u·ot le th an four da.y 'dry in g aud io-h t we k oa.kino-. 
2. That only roughly approximat fi.,ures are obtai ned within ti me 

limi t which would b e hort enough to mak the figures u cful for 
orclinary competitive teRt of materi a l for imm li ate u~ . 

3. That only rattled bricks should b u ed for the absorption te t, as 
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the absorptive pow r of brick in u e i increa ed by its chippinrr and 
grinding under traffic. 

4. No relation eem · to exi ' t betweeulo ·s by rattling and percentage 
of ab orption. 

A a re ult of the committees experiment the following pecifica­
tion were adopted: 

SPECIFIC.A.TIONS FOR .A.B:E .A.SIO ~'EST . 

I. D imensions of the machine.-Tbe standard machine hall be 28 
inch in diamet rand 20 inch e. iu len g h, mea nred inside tbe rattling 

. barnb r. Otll r machine may be u ed, Yarying in diamet r between 
2G and 30 iuclle , and in l ugtb from 1 to 24 in b , but if tbi i 
done a record of it mu t be atta heel to the official report. Lon rr rat­
tl r may be ·ut up into ection ::; of nitable l not.h by the in ertion of 
iron diaphragm at prop r point . 

II. Oonstnwtion of the 1nachine.-The barrel ball be upport d on 
trunnion . at either nd · in no ca e shall a haft pa, ' through tb rat­
tling chamber. Th ro . ection of th barrel llall be a regular poly­
gon, havi ng J -1, id e . 'l'll e head and tave . hall b compo d of gray 
a t iron not ·billed orca hard ned. There ball be a spac of one­

fourth of an inch betw en the stave for thee cap of du t and mall 
piece of \Va · te. Otl.Jer maebin s may b u ed having L to lG tave , 
with op 11ing,;; from one-eighth to three- irrbtb of an inch bet' en tl1e 
taye but if thi i ·done a. r cord of it mu the attached to the official 

r port of tlt t st. 
I fT. Composit-ion of th charge.-Ail e t mu t b made on ·ltarge 
mpo •u f one kin l f ma,t rial at n, time. :r t t ball b con iu­

r d ofli ·in l wl1 r two or mor difl' r ut brick or mat rial hav b en 

hall be 
taoda.rd 
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PE rm C.A.'l'IO NS FOR AD 'ORPTlO" Tl~ 1'. 

1. Th numb r of bri ·ks for a andctrd t ' t hall u ft ,· 
2. Tb te t mu t u con ln t d n r attl d uri k . If non n h are 

a.vai1able, t he wh ole briek mu , t be broken iu halv · b for tr atm nt. 
3. Th brick l1ould b dri d for for ty- ight honr. at at .mp •ra tnr 

r ancriug from ~300 to _iJQOJi'. befor w i,,;hin ·for th ini t ial dry \\' ight. 
4. The bri ·k hould b oakell for for ty-eirrht honr l' mplct ly 

imrnered iu pure water. 
~ . Aft r oakin ,: ~wd uefor '" io·hin rr t h bri k ' 111n t b wip d dry 

from surplu wat r. 
G. Tb diJI'eren e in weight mu t b c1 t nnin d on s al • · en ·iti 

rb d hall b cal ·ulat d 

ha rti cal 

unnece 

SP E TFI A.TION F OR RO ' ·BRE A.KIN r 1'E 'l'S . 

1. npport t he brick on e l rr , or a htid in 1 av m ut 011 

teel knife edgP. ron ud ed loug itndimtlly t a radiu of L in h · c nd 
tran versely to a radi n. of ou . ig hrh in •h and bol ted in 1 O' it i 11 'O 
a to e ure a pau of 6 iuciJ . 

2. Apply tbe load to the middle of tb top fac throu h <L hnnl n d 
, teet knif edg , tt-aigbt longitudina lly and round d tran v r ely to a 
radiu of ou · ixteenth inch. 

3. \pply t he load a t a uniform rat of in rea until fractu r 
4. ompute th e modulu of rupture by tb formula. 

in whi ch 
f=modLtlu · of ruptur in pound per quare iuch; 
W=total b reaking load iu pound 
l=l ngth of pan in iucbe =G· 
b=breadth of brick in inches ; 
d = depth of brick in inche . 
5. amples forte t ron t be free from all vi ible irr gula ri t i of, ur­

face or deformiti e · or shape, and their upper a ucl nuder fac mu t be 
practically parallel. 

G. Not fewer than ten brick shall be broken, and t he a verage of aU 
be taken for a. taudarcl te t. 
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SPECIFIO.A.TIONS FOR CR SHI G TEST. 

1. The ru hiu g te t bould be made on half .br-icks, loaded edgewise, 
or a th ey are laid in the stre t. If the machine n>:ed i unable to 
cru lt a full half bri k , the area may be reduced by chipping off, keep­
ing th e form of the piece to be tested as nearly prismatic as po sible. 
A macl1iu e of at lea. tlOO,OOO pound.' capacity ·bould ben ed, a nd tlt·e 
specimen should not be reduced below 4 quare inche of area in cross 

ctiou at riglJt angles to the direction of load. 
2. The upper and low r urf~1ces should preferably be ground to tne 

and paral lel planes. If this i. not done they should be bedded in 
pia ter of pari whil e iu tho testing machine, which ltould be allowed 
to harden ten minute ' und er tb weight of the em h in g planes only, 
before the load is appli ed. 

3. The load ·houlcl b e a pplied a t a uniform rate of increase to the 
poiut of rup ture. 

4. Not le . tba.u an average obtained from ftve te ts on five different 
bri ks shall on , t itute a tand::tr<l t e t . 

It wa re olved by t he commi ion that "from the experimental work 
clone so far by thi com111i sion, or by others of· r a. is known to us, 
in t he application of t he eros -breaking and cru bin ()' te ts to paving 
brick, it is not po ·sible to bow auy clo e r elationship between the 
qualitie n ce ary for a good paving material aud high tmc'tural 
~trength a inclicat cl by either of tb e ·e te ts. 

EFFE "l' OF STRUC':r RE ON WEARING POWER OF P AVING BRIOK. ' 

J r nt xperim nt by Pr f. E<lward rton jr., on bri k made from 
the f;a me . bal , but molcl <1 on different macbiu and burn d together 
in th · ~w1 ki lu , how that nd- ut brick po e a decided uperi­
ority ov r i i -cut bri k and. al o how t he marked advantage of 
r -pr ssiu O" eud-cu t and tl1 di advantageofr -pre ' in o· ide-cutbri ks. 

Rattl ing tests made by Prof. Erlwar<l 01·ton, jr., OI• JJaoing bricks. 

E:Nl). T BRI KS. 

Description. 
..<\.VCl'!oge 

1------,
1
----1 morluluo of 

1,000 re,·olu- 2,000 nwolu- rupLurc. 

Loss in weight at the 
••nd of-

tions. I tions . 

R -pr sscd . ...• --- · ·-- ·- · ·----· - · -· J 23 

P lni u .... ·----· --·- ·---- - ·--- ·- ---· 21.03 
A \ ' CI'flgC of b oth .... . ..... -- ..... --. 19. 511 

'(;luyworkur, J<'obt·tun·y a ml.M ar cll,l 9i. 

26.67 

2 .4 

27. 00 

2 525 

2, ,~25 

2, 46:' 
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Rattling tes ts made by P1·oj. Ed·wm·cl Ortou , j t·., ou par·i·ng b1·icks- 'outinu d. 

ID.E·' T JllUCK::i. 

J.oss in woi~l1t n t th I 
on<l of-

A,·era~re 
nuulnlu:i of D escl'ipt ion. 

1,000 r vulu ~ 2
1
000 rcvotu.l rupture. 

' 

R e-pros d ... . .................... . 

P la in ..... ... .. .... .. . .. .......... . 

A ,·era"e of both ... . ...... ........ . . 

t ious. t ions. 

P er re-nt . P et· ce·nt. 

26.51 
~2.73 

24. -13 

35. 30 
31. 42 
32.90 

Dl Y-PRI+:. "ED JJ I TCKS. 

oar e. --·- . ...... ................ . 19.-!0 25.20 
Medium .... ....... ...... ...... . ... . 23. 0 2 . ~6 

20. 07 29.71 
21.09 27.72 

Fine . .......... .. ...... .. ..... . .... , 

L verag of all. ........... .. ... .... . _! 

TE T 01? B I L DIN D O'l'ITER BTU K. 

l'otl'n (/8. 

2, ·17 

2, ~4~ 1 2,.:J 

2,507 l 
2,740 
2,G 7 

2, G4~ 

A large erie f bearin g, ru hin <Y, and, b~ orption t n 
made at the Wat rtown (Ma aclm tts) d 
mo tly feom t he v\Torld Columbian Expo itiou. Tb y repr · 11 
ple · from a coo iclerabl ar a, and n account of tl1 ir 
are of con i lerable value. (Te t of m tal 
D epar tmeu t .) 

~I'ests made to show r lative st1·ength of bt·icks ac ordiny to the cli1·ection iu whi h lest tl. 

I ···" ar a. 
Pe~ 1; ~)~J.ure 1 

.A.Yorage. 
Tot:tl. 

l nches. Pound•. P oun<U. -~ l~ottn.dl. 

2. 16 27. 63 30 ,400 11,162 

}u, 173 
2.10 27.26 367, 00 13, 492 

lJE 27.77 29 ,500 10, 749 
l 27.90 259,200 9,290 
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Tests made to show 1·elative st1·e11gth of bricks, etc.-Continued. 

lmlCK. TEi 'TED EDGEWISE. 

I R•''"' 
ltimntc trength. 

Sul'faco. a,·ornge. aroa. 
.P r square Total. inch. 

hwhu. Sq. inches. Poundil. Po·und1. P ottnds. 
3. 5 16.37 12t!, 00 7,623 

}:J 
3.60 17. 15 159, 100 9,277 
3.57 16.9 11t!, 000 6,714 
3.4. 16, 54 203,4,00 12, 297 

BRICK 'l'E TED ENDWI::;K 

1 7.73 7.37 59,200 ' 032 1 
7.72 7. 3 45,700 5, 37 I 
7.75 7.85 51,600 6,573 

J 
6, 927 

L7.71 7. 54, 54, 00 7,268 

1113 

Tests to ilete1·mine 1·elative st?·ength of b1·ickstest<Jd singly, in pai1·s, tlwee~, fowrs, and fives, 
set in plasler-of-pa.·is joints a ll(l co1npressed 111-j'aces . 

-umb r Heig:ht of I S ctiomll 
in pile. pile. area . .Avcrngo. 

Total. 

Jnrlws. q. inrht~ . P otm d•. Pottnds. P ormds. 

1 2.20 - _g- 45 ,500 15, 37 } 12,469 
1 2.12 29. 56 269, 000 9,100 
2 4.40 29.41 17 :)00 6,069 } 6,440 
2 ~k 35 29.33 199, 00 6 12 

3 6. -1 29. 14 127, 200 4,365 } 5,096 
3 6. 60 29. 10 169,600 
4 29.29 12~ 100 } 4, 478 
4 29.22 139,900 

5 2 .94 131, 100 
<,530 } :J 

5 10. 5 -9. 0 110, 500 3 733 
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Com]J ression tes ts of bricks. 

D scription . 

Louis liyd r:1u l ic Pre s Bri k 'o., 
S t . L oui s, ~Io.: 

Medium rod ..... . . . . . ..... . ... .. . . .. . 
D nrk r ·d .. . . . ... .. . .. .. . .. . ... . .. .. . . 
Pa ,· in g s lock . ....... .. .... . .... ... .. . 

Do ... .. ... ... ... . .. . • ... ..... . . .. 
N o.6 stork , dark red .......... . ... . . . 
No . 10 s toc k , dark r d ...... . .. . ..... . 
N o. 500 lock , bu ff p cklcd . .. .. . ... . 
~o . f>03 s to k , Ught hocolntc . . .. . ... . 

Light chocola te w ith d a rk sp okl s .. 
Dnrk bu fr, Sl cckl d ......... . . .. .... . 
Lig h t bun· ........... . .. . . .. . . . .. .. .. . 
B r0 \\"'11 . .. . . . . . . . .. . ..... . .... . • . .... . 

Ch ico go H ydraulic P ress B rick C ., Ch i· 
cago, Til. : 
Bro,,~n . . .... ·--- .. .. . . ... . .. . . . . . . . . . 
Red ... . . . . . . . . ... . . ... ... . . .. . . . . .. . . 

Do . ..... . ....... .... .. . ...... . . . . 
Oma ha H ydraulic Pr s B ri k Co. , 

mahn, ~ebr.: 
R etl , s hade 5 . . .. . . . . . ... . . ... . ...... . 
R d, shado 7 . . .. . . . .. . .. . .. . . . .. .. . . . 

Northern Ryd rauli Brick Co., Miun 
3 JJ li , lllinu.: 

D nrkr cl . ... .. ... . • .•• . ... . ... . • . .... 
Do .. . .. . .... . . . ......... .. . ..... . 

Findla,y H ydraulioPr ss l3r ick Co., Find · 
lay, Ohio: 

12, d nrk red . ... . . .. . . . •.... . . . . .. . . .. 
18, da.r k red ..... ... . . .. .. . . .. . . .. . . . 
U , d a rk red . . .. .. .. . . . . . . . ... . .. . . .. . 

Ea te rn Hydraulic P r as E rick Co. , Phil· 
adelphia, Pa. : 

L ight butr ...... . .• . . .. .. ...... . . .. . . 
l3u tr . .... . .... . ... . . .. ...... . ..... . . . 
Buff (darker) .. ........... . . .... .• .• . 
Gray . ............... . . . ........... . . . 
Light chocolate .... .. . . . . . .......... . 

D o .................... . .. .. .. . .. . 
P h iladelph ia a nd Boston F ace B rick Co ., 

Bo ton , M ass. : 
Sa lmon color (for inside) .. . . .. . . . .. . . 
L ight r ed ... .... .. .. .. . . . .. . . .. . . . .. . 

D o . .. . . . .. . .. . . . ... . ... .. . . • ... . . 
Dar k r ed .. .... ... . . . .. .. . . . .. ... . .. . 

D o .... .. . . .. . . . .. . . . .. ..•..... .. . 
Chocola te bro\m . . . ... . . ... . ... . . . .. . 

D o . . .. .. .. . . . .. . . . . •. .. • •. . . ..•.. 
Cream color . . ... .. . ... .. . . . .. . . . ... . . 
B uff .. .. .. . ... . . . . . . .... ... . .... . .. .. 

Do .......... . . .. . .. . .... . .. . . . .. . 
G ray .. .. . . .. . . .. . . .. . . . .. .. .. .. . .. . .. 

J3rookn T erra Cofjtn. Co ., Lazearv ill , 
W . Va. , d ry-press brick s : 

No.4, dark b un· ..... . ... ... .. . . . . . . .. . 
No. 5, medium dnrk bu n· ....... . . . . .. . 
No. JO, li gh t buff .. . . . .. . ... . . .. . ... .. 

CC· 
llc ig bt, lioual 

orca. 
F irat 
•r·oc k . 

I nches . Inches. P ouncls. 
2. 2 35. 36 156, 000 
2. 2i 33. 49 2 ' 000 
2.1·1 33. 17 4 9, 000 
4.04 17.50 185, 000 
2. 35 34. 2~1 315,000 
2. 30 32. 6 376, 000 
~- 32 33. 7 26 • 000 
2. 2 33. 54 223, 000 
2. 32 34.20 31 • 000 
%. 35 3·1. 3~ 205, 000 
2.32 34. 32 207,000 
2. 40 34.52 261,000 

2. 31 
2. 33 
4. Oi 

2.33 
2. 41 

2. 32 
2. 32 

2. 31 
2. 2i 
2. 27 

2. 21 
2. 20 
2.1 
2. 22 
2. 22 
3. 94 

2. 40 
2. 2 
3. 99 

2. 42 
2. 42 
2. 35 

34. 44 
34.52 
19. 30 

33. 49 
33. 95 

34.61 
S4. 35 

33.1 2 
33.1 3 
33. ~I 

32.52 1 
31. 99 
33. 13 
32. 44. 
32.24 
1 . I 

35.57 
34 . 36 
18.41 
32. 04 
30.02 
31.40 
17. 03 
3~ . 20 
30. 1 
17. 62 
32. 08 

34. 58 
35. 10 
33. 11 

166,000 
JH,\)()(J 
100,200 

3 , 000 

30 '000 

1 ' 000 
24 ' 000 

23 • 000 
259,000 
2-13, 000 

332, 000 
335, 700 
3 • 000 
295,000 
355,000 
160,000 

102,000 
1 2, 000 
84, 000 

222, 000 
267, 000 
204, 000 
1 2,000 
105, 000 
2 0, 000 

3, 800 
123, 200 

564, 000 
234 , 000 
158, 000 

U h.hunto t; ll' ·ug-th. 
----;-----I .A bsorp­

tiou by 
w ig ht. To1nl. 

Pomrclr. 
1 6, 200 
339, 000 
5 2, 400 
105, 400 
36 1,300 
571,000 
319, 200 
2 9, 100 
45", 000 
305,700 
279, 500 
305,900 

165,100 
192, 400 
100, 200 

462,000 

43 ' 200 

259,900 
260, 2UO 

320, 
409. 000 
372,000 

4 l , 900 
519, 900 
447, 000 
454, 000 
4 0, 200 
I 0. 00 

141, 100 
221,500 
10 • 200 
251,060 
366, 100 
2-13, 00 
2 9, 900 
U 2, 100 
320, fOO 
1 3, 800 
23, 200 

800,000 
42~ . 900 
607,200 

p r 
RftiiU I 0 

iJJ('h . 

l'ottnda. Per ct ll t. 
~.266 1 . 0 

10, 149 

I 62 
13,330 

'907 

10. 1 
10. 1 

, 144 9. 6 
61 15. 4 

4, 794 
5, 574 
5, 192 

13, 511 
12,907 

7, 509 
7, 575 

4, 756 
a, 840 

23, 185 
12,077 
18. 339 

14.6 
14. 

Jl. 4 

14. 

5.5 
7. 9 

5. 5 

19. 2 
11. 0 

10. 0 

:::::: ::::1 
15.2 

6. 7 
8. 8 

12.2 
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Compression lesls of bricks-Continued. 

U ltimate strength . 

D escription . 
Sec­

H eight. tiona! 
a. rea. 

Firs t 
cr:tck. 

1--- ----,.----1 A bsorp­

P er 
Tota l. sq unro 

iuch. 

tion l> v 
wuigb"t. 

1----------- - - - ------ ------ ------
K elly Brick and Tile Co. , .AJ inueapoUs, 

s tifl'mud bricks: Inc/us. In chMJ. P ounds. 

Lig h !itrnw color . . .. . . .. .. ......... _ 2. 32 28. 92 161, 000 

Do ... .. . ... .......... . . ....... . .. 2. 32 29.04 I 2, 000 

Do . .. . . ... . . ... . . .... .... .. . . ... . 2. 33 2 . 45 21 • 060 

M a th er Brick Co., )Ianka to, M inn.: 

Dry-pre s bri k s . . . . . . ...... . .. . ..... 2. 27 34.40 350, 000 

oft muil, out r porti on of kiln ...... 2. 27 29. 08 27,500 

Rnin -·washed, arch bricks,sco ,·e kiln . 2. 19 27.61 72,100 

Brick s from near top of coYe kiln .. . 2. 33 29.4 3 4 • 000 

From c nler of kiln ... . . . ....... . . ... 2. 29 29. 01 28,000 

H a rd burn t . .. . . .. .. . .. ... . ... . . . .. . . 2. 32 28. 97 4 ~, 500 

H a rd burnt, 4 ~ et higher in kiln . . .. 2. 34 28. 33 I 6 . 200 

[Dis tance betw on supports, 6 inches .] 

Pound•. 

238,900 

221,500 

2-19, 900 

379,900 

28, 200 

72, 100 

4 '200 
28,500 

45, 700 

68, 200 

P ounds. 

' 261 
7, 627 

8, 784 

11,043 

970 

2, 611 

1, 638 

9 2 

I , 67i 

2. 407 

P er ct nt . 

13. 7 

26.7 

25. 4 

2-l . 0 

21. 5 

u ltimnt e streng th. 

LocaJity noel de cription. 

Tota l. 

1-------------------------1- ---
t. L otti f! Jl ydranli Pre s Bri ck o.: 

Dnrk r tl . . .... .... . ......... . . . . . ... .. .. .. .. .. . .... . . . 

No. JO tock .. . . .. . . ..... .... . ... .. . ... . ..... .... ..... . 

hi Hgo Jlydmuli Pre s Bri k o.: 

Rd .. . ..... . .......... .. ... ........ . ... .... . .... ..... . 

Brown . . . ....... ...... .. . ... .. . . .. . . ..... .. .. . . . . .... . 

' orth rn Jlychanlic Bri e l o. Minneapolis, :\ li nn. : 

Dark r ed .. .. . ••••.. . ...... . .. . . . ... . ..•.. .. .• ..... .••• 

maba. H y lra.nli Pre s Brick Co., roab a N br.: 

~hade 6 . .... .... .... .. ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Eas tern llydmu li l'r s 1 rick Co., ]'bilauelpbin, Pa.: 

had 200 . ..... . .. . ... . ... . . . .... . ... . ...... · · · · · · · · · · 

bade 300 ........... .. ....... . .. .. ..... . ....... · . .... -

Philadelph ia :tnd .Bosto n Fa<' Bri ck o., Boston, Ma s.: 

L igh t r ed .... .. ... . ............. . .... . ....... .. . . . .... . 

hoooll~t hrown ............... . ......... . .......... . . 

Dark r d ...... ... ......... . ... . ....... ... . . .... .. . ... . 

C're:1 111 .. . . . ................ . ........... . ..... . ... .. . .. . 

LBuff: ·· ··· ··················· ········· ·············· · ·· l 
GnlJ . ...... .. . . ... . ... .. ......... . ... .. ..... . . .. ..... . 

Pound.~. 

1 61:) 

1, 93!) 

1, 10-

7+2 

1, 100 

3, 216 

2,110 

1, 660 

1 686 

1, 54 

2,160 

1,2 4 
l, 926 

8JO 

1
:1\ [o<lulu• 

of rnptur . 

P ounds. 

75l 
. 3 

455 
308 

455 

1, 244 

936 

756 

7 5 

74.1 

1, 0-13 

5 
s-s 
35 
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It em· i ll {} tests of bricks j 1·otn 11a1·i.ous loca.l i ties . 

Loca lity. D sol'iption. 

A RK AN A , 

.. . .. .. . .. .. .. .. .. . .. .. .. . .. .. .. Paving brick, d COlli· 

j pose<l shale. 
... ...... . . . . .. .... ..... .. ........ . ... . do ............. . .... . . 

COLORADO. 

Gold on P ressed tl.lld .Fir 
Co., Den..-or. 

no· .... ... .... ... .. ... ..... . 
Do . .. ... . . .. . ............ .. 
Do .... . . .... ...... ..... .. . . 

FLOIUDA. 

Facing brick, light red .... 
:F'i r br ick, deep salmon 

olor. 
hale l.orick ..... .. ...... . . 

Red face brick ............ 

' ream fnce b rick ......... 
Dark-buff fa e l.oriok .. . .. 
DuJTfnc brick ......... .. 

.A bRorp· 
t.ion. 

---
P r ct. 

1.4 

2. 6 

12. 9 

2t.u 

15. a 

14.8 

7. 2 
10.6 

Fernandina . .. ................. Red bri k. . .... .... . .. . ... 11.4 

Do ....... . .. . ................... do. ... . ... . . . .... ... . . 13.9 

JD.\BO. 

Albany Falls . .. . . . . .. .. . .. . . . . Face brick , light rod .. . . . . 
Do ....... .. . .. ....... .. .. .. liard burnt .... ... .. ... . . . 
Do .. . .... ... ...... . ....... . hledim.n bard burnt .. ... .. 

lLLlNOl S. I 
UticaFir oBrickCo., T'ti ... {~ pr ss d br ick.:· : .... .. 

. I ream-~olor d bnck .. . .. . 
Bushnell Pr ssed Bnck o., { Ru~ ~nck ........... . ... .. 

Busbn II. I Builcling bnck ..... .. .... . 
G. T. Walters, llt\tswor th . . ... Light.. rod building br ick. 

KE~TUCKY. 

Loui Yillo Fire Brick Works, Fire bri k .. ... .... ..... .. 
Lou.isvi lle. 

Do ......... . .. .. . .... . . ..... .... do ....... . . . . ..... .. .. 
Do... ... ...... .. .. . . . .... .. Archway brick ... .. . .... . 

l.l T.:'\~"ESOT A. 

21.6 

5. 9 

16. l 

12. 0 
0. 2 

10. 

10. 7 

11.7 

9. 4. 

9. 3 

7. 0 

J. Lind · Co., Barnum .. .... .. . Red brick. ... . ..... ....... 13. 0 

F. X . Goulet, taples .. .... . .. ....... do ................... . 
P ter Decker, Belleplaino .. . .. Duff brick ..... . .... ..... . 
F . .A., Now U lm .... ........ .. .. Pearl-colored br ick . ..... . 
0 . R. Mather, PeHcan Rapids .. Buff brick .... .... .. .... . . 
F.llatheggen, Car lton .. ..... . .. .. .. do .. .... ... .. . . ...... . 
Dang & Wiest, Dlakuly ... . . ..... .. do .. .. . . .. .... ...... .. 
Bess & Moog, St. Cloud .... .. . ... .. do ... ........ . ... .. .. . 
P . B cker, Bellop laine . . . . ... .... ... do . ..... ......... . .. . . 
A.. . C. Ochs, 'pringfl eld . .. . .. . ... .... . . .................. .. 
J . A. McK ay. A lexand.ria .. . ... ...... ........ .. ..... . ..... . 
l\1. Mu ll er, ' Lill water ..... .. . . n d brick . ...... . ....... .. 

t. Louis Rh ·er Into Br ick Co. D ry-pres d shaJe br ick . . . 
Do . .. ......... .. ... .. ........ . .. do .. ..... ....... .. .. . . 

13. GO 

30.00 

10.9 

26.7 

19.6 

17.9 

28. I 

24. 5 

11.1 

17. 7 

15.00 

8.50 

9. ao 
J. Lind, Barnum .... ...... . . ... Red brick .. .. ...... .. ..... 14. 40 

F . X. Goulet, La pies ........ ... Red presse<l briok .. . .... . . 15. 40 

ra ked. , 
'l'otnl. 

----
Pound• . )'l(Jtl.1ld~ . 

143, 000 2 7, 100 

02, 000 112, 000 

54,000 109, 00 

7 ' 000 123, 100 

2 0, 000 791, 000 

142, 000 

172, 000 

214,000 

209,000 

76,100 7,300 

14 '000 177,200 

217, 000 

50 '000 
339, 000 

67.000 

72,000 

202, 000 

201,000 

130,000 

I 

s1 ,ooo I 

96,000 

1 1,000 

36,000 

237, 000 

697,000 

365,900 

171 , 400 

154,200 

223, 000 

200, 900 

22 ' 000 

1 '200 

204, 400 

306,000 

0, 2CO 

102, 000 176, JOO 

46, 00 . 6, 800 

92, 000 154 , 100 

106. 000 11 1, 300 

109. 000 I 214. 200 
3R, 000 117, 400 

9 ' 000 140, 000 
74 , 000 

63, 000 

a7, soo 
87, 000 

2~8, 000 

202,000 

45, 000 

1 3~. 000 

77, GOO 

2 1~. 000 

40, 100 
90, 050 

249, 20Q 

20 '500 
73, 900 

159,000 

I 
l•t..•r 

sq unro 
iucb. 

Po,.nd•. 
9, 469 

0, 752 

5, 094 

3, 405 

24 ,034 

2,665 

5, 077 

6, 530 

22,5 1 
JO, 5~5 

1, 24 ' 

3, 966 

7, 207 

2, 742 

5, i91 

1,507 

4, 196 

3, 475 

6, 3~ 

4, 206 

4, 416 

2, 583 

7, 402 

1, 311 

2, 944. 

7, 246 
5,090 

2, 442 

5, 298 
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li eat· ing tes ts of b1·ioks front 1·a1·ious looalilics- on t ioued. 

LocnJi ty. Description. 

For t Dodge Clay \\ 'orks ....... B uff, brick---- ~------- . .. . 
J . . Holman , , Bro., nrgonts Building brick .......... .. 

B:utr. 
Do ..... ..... ........ ...... . Pa,· ing bri~k ....... .. .. .. 

Davenport Paving Hrick ancl 

1 

..... do .. .. ............ .. .. 
Til e Co. 

hluscatino T. C. LumbPr Co ..... .. . . do .... .. ... . .. ....... . 

W.A BrNGTOX . I 
E,·erett Electric Brick Co..... oft- burnt brick ..... ... . . 

Do ...... ....... . ........... Jlard-burnt .............. . 
DennyClayCo .... .. ........... Fncobrick .............. .. 

Do .......... ...... .. . ...... F ir brick .............. .. 
Build ing brick .. ... ...... . 
Dark cream b rick .. . . .. .. . 

{..; Jt imate st reng-lh. 
1 

Ab.sorp.l Cracked . I 
11011

. I . Total. I sq~•C:.·o I 
iuch. 

P er ct. P o·unds. Pounds. P ound1. 
9. ~ I 138, 000 2~9, 500 , H9 

10.1 6, 000 1 196, 100 6. 350 

1. 6 88, 000 271, 000 9, 4 -

I. 1 71, 000 301' 00 9, 280 

1. 4 97,000 329, 600 11.257 

1 . 00 

5. 20 
5. 60 

12.00 

12.20 I 
23.50 

126, 200 3, 9 4 

216,950 7, ~6 

12, 573 

2, 765 
4, 767 

2, 694 

'Ihe fol lowing are the results of orne te t mad by H . Williams, 
L E., at ornell niver. ity, on b ricks from New York tate, made by 

dire rent method from tbe ame clay. Half brick were te ted in each 
case, and plaster of pari put between urface of brick aud plates of 
ma bin . 

1. \Yir -eut uri I .................. ... . ...... ...... ...... .. 

2. Red hri k, clr .. Jay }ll'O c , len Falls ................ . 

3. ti!r mntl, ·id 1, buff. 1 n Fall . ... . ... . . 

4. In F alls ............ .. 

5. 

TotaL 

strcng t h. 

Por_ squnru I 
IUCb. 

Pound•. P om1d1. 

59, 00 3 3 -

3-1 660 3, ii 0 

lQ.i, 300 6, 510 

117, 100 5, 365 

3, 6 0 5, 00 

6. oft-mud brick, W. W. Parry RoUlo................. .. .. 115, 300 EJI 470 
7. tif:f mud, r -pr od, W. IV. Parry, Holll e . ....... . .... . . , 210,000 I , 760 

L---------------------------------------~-------L 
TE '1' OF P .A. VING llRI K 1\f.A.DE .A.'l' PEORIA, ILLI ' OIS. 

numb r of in tructive t t are u · ually ·ontained in ell aunual 
r port of t h depart.ment of public work of I oria., Illinois. 'rhis city 
l1 a p rl1a.ps the be · t te tiun· laboratory in tlJe eutra l States. Situ­
ated iu a r gion ~Lbounding iu paving-· brick factories wbo e product is 
often of upcrior fJUality, it is of inter t to quote here many of the 
t ts mad by the city et1giu er in 1 95 aud g-iven in his report i sued 
the past y a r. 
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The abra-sion te t wa made by placing not mor than twelv bri k 
in an iron rattler 24 inches in diameter aud 3 fe t lon0 t O'eth r with 
300 ponud of mootbl worn ·crap iron , t he pi ce of whi ·h vary from 
one-fourth t o 5 pound . Tb rattl r wa r evolved on hour a t l.l r ate 
'of 15 revolution per minute. trau v r e te t w r mad in a 
Riehle tension a nd compre ion ma bin without o-rindiug t h snrfa · 
parallel to pro nr a,n ev u pres ure ~wd on qn ently gr ater modu­
lo of rupture. The ab rptioo te t wa ' made on t h rattl d brick . 

B rick tes t made by the city e11 gi 11eer of Peo1·ia, 1 lli uois. 

M n.n ufftotu ror. 

pringfield Pavin g Br ick Co ...... ... .. ... . ...... . 

Do ...... ..... .. .. .. . ··--------------- - ----- --
Do ....... . ... .......... .... ........ ... . . .. . . 

Portsmouth, hio .... ... . .... . ......... . . - ...... . 

Nel onvi!Je 'ewerPip Co .............. ........ . . 
A.nder on c Barr Jay o ....... _ .. . ..... .... . . __ . 

Do ....... . ..... .. ............... . ....... . ... . 
Do .... ... .. ... ........... ____ ....... . . ... ... . 

Gal slmrg Brick and Terra otta o ......... ... .. 
Do . ... . ... ... .... .. . . ... . . ......... . ... .. .. . . 
Do . . .. ...... . .. . .. . .. ........ .. ..... .... . ... . 

Puri n"'ton Pavin"' Brick o ........ .... ....... .. .. 
Do . .. . .. .. .... .. .. .... .. .. . .... ..... .. ...... . 
Do ............... . ... .. .............. . .... .. . 
Do .... .. . .. ....... . ... ... . ............... .. . . 

Imperial hale Bri k Co .... ................ .... .. 
Athens Brick Co .............. ................. .. . 
Bronn ugh, Virden, TIL .. . .. ...... .. ....... .. .... .. 
Spurck Paving Bri ck Co ........................ .. 

Do .. . ...................... . .... . ........ . . . . 
Do .... ................... ....... ...... . .. .. .. 

A,. rage 
nusorp· 
t..inn, 48 
hour~ . 

P erce11t. 

1. 22 

1. 94 

3.25 

. 2 

. 55 

-.43 
2.22 

2. 5 
. 6-

1. 6 
. 02 

1.13 
3._7 
1.26 
4.31 

. 45 
2.43 
2. 66 
1.06 
_,57 
2.44 

Do ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 27 
T. B. Townsend Brick and Concr t o. . . . . . . . . . . . . 9-~ 

Galesbnrg Paving Brick Co....................... . 41 
Do .. .. ... ... ... . . ...... .. ... . .. ...... _.... .. . 2. 34 
Do ... . . ......... . ............... . ........... -I 1. 60 

Ottawa, Ill.... .. ..... ........ ... .. ....... .... .... 1. 13 
Evan vlllo Prossed Brick o.................. . .. . . 75 

Do..... ............ ....... ................. .. 1.39 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 66 
Do . . .... .. .... .. .. ... . . . ....... .. . ... ........ . 5 
Do .... ...... .... ..... ............ .. .. ..... .. . .... ... . 

Utt Bros., pringfield ............................. 5. 30 
E lcock & nltzaberger...... .. .. .. .. .. .. . .. . .. .. .. 1. 95 
• t reater Tile Co .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1. 68 
Wabash Clay Co .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 5. 24 

A '·erogo 
n'ollulu ~ r 

rupt ur . 

l'ounds. 

- , 4 6 
2 37 

2, 307 

-----· --- -
.... .. ----
--- --- .... 

2 206 

1,!l02 
2, 253 
2, 195 
3,092 
~, 1 5 
2,197 
3, 074 
2, 5t0 
3, 267 

·----- ----
---- ·---· · 

1, 664 

1,521 

Abrasion, 
nv rnge 

nftcr J hour. 

P er cent. 

. 9 
6.07 

11.16 

4. 14 

4. -16 

9.39 

11.21 

11. 1 
.15 

9. 46 
. 27 

5.95 
9.79 
9.32 
!l.91 
3.16 

. 21 
!l.19 
0. 21 

10. 52 
.0 

6.44 
7. 00 
.33 

8.9!l 
6.92 

10.5.1 
7. 35 
7. 

. 36 
0.41 
5. 05 

13.64 
5. 15 

11. 26 
10. 16 
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The followin g are samples te ted in 1894, and are from factories 
whose product wa not t e teu in 1895: 

Manufactur . r. 
A vern go 
absor)>· 
tion, 48 
hours. 

Per cent. 

Grape reek Clay \ orks . .. . ......... . . . . .. . . . . .. . 1. 68 
Do ... -- .. . . - . ......... --- ..... ... . __ . ___ . __ . . 5. 43 

Do · ----- ....... ........... . ..... ..... ....... . 3.51 

eama u Clay Co .. ..... ....... .... .. ..... . ....... . 1. 01 

Ottawa Fire Clay and Brick Co ... . ···-·-· ...... .. 2.95 
treator, Ill .... .. . . .... .... .......... _ . . . __ .. . _. . 5. 50 

Ottawa Fir Clay and Brick Co .. __ ... . .. _.. . . . . . . 3. 93 

Do .. . . . _ ..... ... ..................... . .... _.. 4. 11 
Do . . . ___ . . _ .. . ....... __ ....... _ ............ _ . 4. 55 

IDricbsvi lle Fi re Jay o . . . ... . .......... .... .... 4.96 

Abingdon Brick and Tile o.... ... .. . .... .. ... .. . 3. 70 

t. Loui P res· Brick Co ...... .. __ .......... _. ... . . 13 

Do··----..... ............ .................... .47 

Do . .......... . ---· . . ....... .. .. . ........... . . . 3 

FIRE BRI K . 

AYerage 
modulns of 

rupture. 

Pounds. 

1, 90 

1, 232 

2,0 1 

9 1 

· ·····- ---

-- --- --- --
839 

790 

1,355 

1, 278 

--- -- --- --
2,917 

2, 797 

2, 668 

Abrasion, 
a,·erngo 

afte r 1 hour. 

Per cent. 

11.16 

12.32 

3.57 

11.19 

7. 06 

7.66 

4.37 

11. 74 

24.4 

15.35 

11. 44 

9.92 

6.20 

5. 53 

xperimeut r ·eutly made by Mr. J . D . Penuock 1 to deter­
on in tivity, xpan ion, and fu ibility of r efractory 

re u ed brick made of reciau mao-nesite, American 
a brick and coke-ov n tilin o- made in Belgium. 
a nd delail d figur , giv n by Ir. Pennock it i shown 

re ian magn it C011du t beat the mo t r ad ily the meri-
a,n n xt, then he iii a bri k, while the coke-oven brick is the poor­

e .. ondu tor. The poor onductivity of the coke-oven bricki thought 
to lie in it greater 1 urity ancl d n ity. 

E.rpansion tests 011 ji?·e brick. 

rooi an magu ite . .. ... ...... ----- .... .. --- - --

Do-------··---···-··· ..... . . .. .. . .... . ... . 
Am ric'm marne it ..... · ·---· ............ ... . 

Do .... . ....... . . .. . . ..... .. ... ..... . . ..... 1 

oven tiliug ..... .. .... . . .... .. ............ ' 

0 ...... . . -··· ........................••.. , 

- --
1 'l'rans. Am. Inst. ?\tin. Eng., 

Expansion 
ot core. 

Inch. 

0.07 

. 07 

. 067 

.057 

. 05 

. 05 

Expan ion 
por 12-incb 

!Jrick. 

l11ch. 

0.11 

.11 

lJ 
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Th xpan ion t twas mad by 
hori zontal po ition . On end wn 
a o·a in ·t a movabl l ver. Th cor 
placed undern ath. 

npportio"' <1. cor of th bricl· in a 
a.,,;ain t n, u ppor aud b otb r 
wa heat •1l by m an f burner 

1-------------·-
iO~ ...... . ....... .. ... .. 

F (}:0 3+ .Ah 0 " .. ... --- - . . --

CaO .. ... . .. --··· · • •. ..... 

MgO ... . . .. ..... . .. . .. .. . , 

2.IG 

.72 
·1. 20 

!)3.03 

3. 10 
6. 6 ·~ 

3.76 
6. 50 

tes ts. 

9·1. 07 
3.6G 
1. 39 

. 19 

The p cific gravitie an d w io·h t p r cubi foot w r -

p ec(fic gravity of ji1'e brick. 

~~ 
I 

Ore ian .... ........ .. .. . .. .. .. .. .. .. ......... . 

Ameri c·an .... ...... ... . ... ........... .. .. . .. .. 

I ~.~~6-0\'6Ll ti ling ........ .. .......... .. .. .. .. .. 
L.:::, bri ck ...... . . . ... .. .. . . _ . .. .. ___ ... ..... . 

.· pocifi · 
grn \rily. 

3. 5~ 
3.4.4 

2.56 
2. 5·l 

POr.l']:;l{ POTTEI Y I-A Y . 

The energie of the mericau pott r d uring 1 

oko-ov \n 
til in!( . 

69. 9 
27. 75 

. 2~ I 

.1~ 

W i ~ht Jl r 
cubl· foot. 

J>otnJ<ir. 

170.2 
160. 

109. 9 1 

~ 

chiefly to bettering their ware and lowering tl te price au ing k u 
competition . In the lower grades, ncb a - 'vllit ware, no n w d v 1-
opm nt of importance have o curred b yon d th u ual 11umbcr of new 
shape and decorative de ·ign . ome of the p tter · are very u e -
ful in prodacino- glaze which do not eem to raze. T wo n w potteri 
forth manufactur of wbitewar bave beron peration ·, ou at Ea~t 

Liverpool, Ohio, and a second at Ea t Pale tine, Ohio. Th re ha 
also been contemplated the er tion of a pottery n ar Black Rock, 
Arka.n a , an<1 Montgomery, Alabama. 

Among the finer grade of war i to be noti ed the contiuu d uc­
ce sful produution of Belleek porcelain at Tren ton , .r ew J r ey. The 
Willett Manufacturing Company ha been e p cia.ll y fortunat in t his 
branch of the indu try , and ha. recently engaged to ome xtent in the 
application of u nderglaze delft decoration to their Bell ek ware. In the 
line of ornamenta.l ware the Ceramic Art Company, of Trenton , ba 
brought forth orne prai eworthy result in loving cup aud tankard 
with blue or browu decoration. Tbe manufacture of anitary wares 
ha a sumed important proport ion , and at Tr nton one new factory 
for their manufacture has been started. 
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A recent and perhap n w departure lla been made by . vVingender 
c- Bro., of Haddonfield, ew Jer ·ey, in the production of tankard ~ J·ar-,_ 
dini re , etc., of blue and gray ton ware, with relief decoration ' , after 
the ·tyle of that made in Geema.ny. Th venture is per hap · ti11 in the 
experimental stage, but how · indication of a ucce' sful future . 

.Raw matm·ials.-Uo t of t he F lorida kaolin i still mined at Edgar, 
tlt la rge t ract alono- t h . Palatlakaba River remaining a yet nude­
Yelopel. 

Tn we tern North 'arolina t he llarri mine at vYebster remain in 
operation, and tho near ylva l1av produced ome dnrin g the pa t 
year. Betw en tbe. e two th er ba been op ned a, new kaolin depo it 
ou t h land of :Mr. eorg . pringer, .i r. The vein is _o fe t in width 
and of xcelleu t qual ity. uoth r very promi ing vein ha boeu funnel 
1~ mil north of Hockingllalll, North Carolina. :;:{o minin"" ha been 
done. hut con iderable xploiting ha be n an·ied on . 

ERO:\iOLTTHOGRAPHY IN ERAMIC ' . 1 

'J'h adaptation of hromoli thoo-raphi printing to ceramic ha been 
quite recently u ·ce, fully attelllpted, and lll ay very po ibly ·upersecle 
line engravi ng. The great advautag of the hromolitl Jograpbi de o­
ration li es in the hio-h x ell ~nce of tho ornament that may be u d 
and the purity of the color that may be obtain d. Bv thi. mean the 
deign of a fir t-ela artist may be r produ eel with all it · orio·inal 
deli ca y and l'loftue . Tbis new method doe away with tb filling in 
of print., whi ch i · oft n apt to b of' un qual quality. "C"p to the pre -
nt tint ohromolitlt ograph i work ba b en u. eel ou ly for overo-laze 

det'oration bnt xp rim nt are b ing mn.u with i in und rglaze orna. 
m ntntion. Th diffi •nlti in tb Jntt r ca are poro. ity of tile 
' bi n! urfac . 'rbe gT ate t difl:i ul ty i aid t.o be 
tlJi ·: In printi ng fr m np:ravings th priut · is r a.lly n, r lati\·ely 
tbi k lin of color · ju t iu proportion a· the ugrav r cut deeply iuto 
th plat oi fl t he quantity of·color ' tak 11 up . .~:ow" uuderglaze 

plat ut mu ·h m red ply t han ' enam l , 'and if the tran -
~ r or Ilrint d 1)ap r i ' xamin d nntl t ' a mi •roscop th underg la ze 
priut ar 11 to ·on ' i ' of ra i · u (a w It a previously aid ) rela.­
ti\' l thick rido- or c lor laid with t he poiut of th rid~·e uppermo t. 
lt i tlli d0pth or tr ngth f ·utting that euabl e the und r o·Iaze 
print to pr du e th ir trono· pa.tt t~n:s, for ow ino- t t lt o a ·tion of tlle 
g·laze if only a t hin film of ·olor, a i u d in cbromolithogTat hy, 
w r applied to th ·war , the d oration would be . o fai nt a cat·cely 
to be e n. '[he numb r of olor i mall wbich J1av a trong t a.in­
in g po"· r wh n :tpplied only in a thin coat. Tbi i ' theehief diffi nlty. 

t pr ent the best cht·omolitbograpbi work i done by the French, 
and by ome tatford hire I otter . 

'Jou r. oc. Arts, ,.; "pt. l , 1 96, p. 322. 

18 GEOL, P 'l' 5--71 

I 
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For some t ime it lut b en •u toni;try in tlli ·ou1d ry to ·on fin t h 
laboratory in ycstigation f clay to a •llemi '<tl a na,lys i;; uf i I, with per­
h ap the burning of a haml-n1old fll>ri kl t in a n as a or's mufn . 

v hil t ll ·cb mi al :1naly i ' fa 'hty i important<tnd gin~ u .. me 
clu to it ·hara t r, ti ll it is by no mean po s ib! t obta in f'mm i a 
c m1lete expla nation of tb 1 o sibl application::; f t h sampl undl'r 
co n identtion. 

The inYestio·atio n of a lay mu t It r for al o in ·lud an xamina­
tio n of it · pby ical prop rti . Thi · line f \York has b n ea,rri don 
by many G- r man ob erY I' , prom in nt a mong whom ar err r Bis ·hof 

ram r Olcbew ky tc., a11d their lauor , lHw don 
. ll ow iu o· wha t a n impor tan t h lp a, k 11 owled · of t h phy 
of th clay may be in d 't rminin g it ·bura ·t r. 

Th m deru in ,-e -tig<tti n of a. lay honll on , qn ntly i11 
a rational aualysi from wllieh may be ·omputed pr tty 
p r entag of clay base, qnartz aml B ld par in t.lle lay­
determination of th pia, ti ·ity, am unt [ wnt('r r quir d to mak a 
pla tic ma , th t 11 il , tr · ngth hriuk, g in clr i11 o· ,n] nrnin g, 
poin t of in ·ip i nt fu ion vitr i fi cation and v i c . ity· aml , t hird, a 
me llanicnl analy i togeth r with a p tmrrrap hi xamin ation of t h 
clay for the purpose of gaining information ·on crnin g cith t' it ph y ·­
icall1l'Op rti . or tl1e d 'rint ion of t l.e mater ia,! form in O' th depo it. 
In t hi s oun ry the lin of work laid dO\Y ll abO\' :w f' ·omparati l y 
r nt, introduction . Th Mi ou ri Geologi ·al ' m·, ey ba b n tb. first 
one to i u a report on t he e line , ~wd th tat f orth 

nrolina and Alabama ha\e imilar on iu pr 
Prof. IT. . Whe l r de rv much credit forth mann r in which 

the ::\Ii ·. onri work ba b n don 
The pia ticity of clays i of . uclt importan t hat i t ha a lway. 
emed de irabl to have . me numeri a l mean of ex pr ing the 

relative pia ticity of any giY 11 ·lay. Only wo method have dou e 
this. Both a · um that a plasticity i due to t be in t rlock 1ng of t he 
partie} , t he ten ·ile treu gth of tl.1e dri d clay will be a u index of lt 
pla ticity wheu wet. Iu th fir t met hod, that of J o ·hum,1 t he clay i. 
formed into a bar, wllich, when dry, i ' npported at two nd ", and 
cro brok n. The cond method, or that of Ol cltew ky,2 in vol e 
the moldino- of th clay in to briquette (a iu · meut te ·t ing) a nd 
pnlliug the e apart in the regular te ting maehin c. It i thi latter 
method wLich ha been adopted by Profe · or Wheel r on the 1i ou r.i 
clays and also by tbe writer on tho, e 0f .Alabama and Not·th Uaroli na. 
I n the preliminary te t by Wheeler, clay ground to differ 

' Keramik (No. 11.1869) ; Bischof, Feuerfeste Tbone, 1895, p. YO. 
2 Topfer Zeitung, 1882, No . 29, 
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of fin ness wa te. ted in onl er to detennin i f" J)O . ibl the relation 
betw cu p la sticity and fin n , 'd th the following- r nlts : 

Tests of ll ' ll ~i le stre11 gth of clays in di,Dere11t grades of fin eness. 

T n il e ~trcngth . 

tz of m sb. \Va ter u•ou --------; Plnsticity 
ratio. 

Max im um. I .A.Ycrage. 

I J'er cent . P cu11ds. F'ounds. 

_o __ ----- --- ------ --- ----- 1 .0 190 142 100 

20-40 .. ---- --------------- 19. 3 196 1 2 103 

40-50 -- -------- - ---------- 20.4 1 2 172 96 

70-100-- -- -- -- -- -- -- -- -- -- 17. 5 1 3 176 96 
100 a.nd sma.l lor ...... .. ... 7 .6 1-13 135 71 

----

Th abo ,- " uld , tiJer fore indicate t hat the bigbe t ·trength was 
obtai11 d IJctween ~0-40 me h. 

Th . fi llino· of th mold r qu ir s con ·id rable ta re to prevent vitiation 
of the r e ult . Pr fc~ or \Vh e l r tamp ' iu t h clay little by little. 
In tl • ca e of Yery pla ti clay be writer ha outained IJ tter re nl t 
b appro:s.imat ly forming t b ·bnnk of clay a nd t ll en I u Lin g it into 
tb mold and IJy pre nre of t he hand ·au ·in g i t to fill out all pars of 
the mold . I rote sor vYbe I r al o ugge t three very conv nient 
term to indicat the pby ' ical chang wlli h a clay undergoc in 
burning. Th y ar : 

1. In ij)i nt vitrifi ·ati 11 or th poin rLt w bi h tile clay h ::t n arly 
rea b d it maximum brinka,o·e ancl banln 

mpl t Yit rificat ion or imp rmeability · 
i. ou vitrifi aJion or ompl te fai lnr of t h clay; visco, ity . 

ln111ge i ' of our ~ moe or lc a,ppro:d­
dmwn betw en th m, but tbe econd i • 
fir>; and tl1 th ird . 

• Zap. imp. rusak. toe bu . obsc.h tsch. , ;-.Lny , 1896, YO!. 30, pt. G-7. 
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Borowitz r lay . 

iog between 
vm'ie. wi th 
kaolini te. 

SEGER ' CONE '. 

' lay· of 

orrobo­
a.ntliOr 

Am tbod of ext ud ecl appli ation abroad, '"hich i jut b gi nnin o­
to come into u e in tlti country, i th g r ·one method . 'Ih e 
cone coni st ofa.mixture ofkaolin and.flux~>' 2 ( Si 2 ] 20,B2 3, azO, 
PbO, Fe.z0 3, CaO). Seger made up a erie · of ~0 mixture , ·o rnt(led 
a to have a difference of 52° F . (290 C. ) iu t heir fns ion point . They 
are numbered from 1 to 20, <Lud later to 3G So. 1 fu ·iog at 2,102° F . 
(1,1500 C.),and o.3Gat 3,36~o F. ( l, 50o ' .). La.t r,anotherorminus 
erie wa made up by Ct·am r 3 whi ·IJ goe ft·om 2,0GGO F . (1,1300 .) 

to 1,09-!0 F. (159° U. ), and i repre ·ent d uy -o . . 01 toOL .... Knowin g 
tl.Je t emperature at which th clay u ed produce · th be t produ t, th 
burning of a kiln i judged by placing in tile kilu a con cor-r ·pondiog 
mo ·t clo ely to tiJat tempera,tore and continu in g tu firiug uutil th 
coue oftens, bend over, a nd tbe tip touches tbe ba '. 

1 Znp. imp. ruAak. techo. ouschrsch .. 1 nG, vol. 30, pl. 6-7, p. 187. 
• Tbolllindustrie Zeitung, 1886, pp. 13:>-229 . 
• Ibid ., 1892, p. 155. 
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For practical purpo es these cones are very ucce sful, although 
tbeir u -e ba been per hap. somewhat unrea onabl} discouraged by 
sollJe. The full eri es can beobtaiuecl from Messrs. Seger and Cramer, 
of Berlin , for 1 cent e::tcb (or about 22- cents each, .including duty and 
expre age): or :No .. Ul0- 10 can be ol.Jtained for 1 cent acb from Prof. 
E . Orton , jr., of Columbu uiversity. Hecently tbi erie ' of cones 
ha been re ·tandardized by Seger and Cramer, and a the new table 
ba not yet been printed in the Uni ted 'tate, it i given below: 1 

No. ofc:on t.·. 

0. 022 

. 021 

. 020 

. 019 

. 01 

. 017 

. 016 

. 015 

. 01-l 

. 013 

. 012 

. 011 

. 010 

.OH 

.0 

. 07 

. 06 

. 05 

Co >nposit·ion and fl<siug poimts of , ·eyer con es . 

J0.5 
\_0. 5 

{
0.5 
0.5 

{
0.5 
0. 5 

(!om position. 

Na 'O} { 2. 0 PbO .. ------- 1.0 

r, 0} { ?. 2 
PbO 0.1 Al~O" i: 0 

Ka,O} o?. PI 0 .~ 

{
0. 5 Na.,O} o 3 0.5 PbO · 

AJ ,o 3{ i: ~ 
Al,O:l{ i: Z 

{0. 5 Xa ,O}o t AI O { 2. 
0, 5 PIJO · . ' '1 1. 0 

{0. 5 Na.,O}o- Al .O·{ 3.0 
0. 5 PhO · · ·1 1. 0 

ro. 5 1\a..o }o _5 i\l 0 { 3.1 
[0. 5 PbO . ::> I ~ 3 1. 0 

{
0. 5 ' a.·O} o 6 AI 0 J 3. 2 iO.,} 
0.5 PI; · . ' '1 \. 1.0 B:Oa 

{
0.5 ' a . 't o 65 A1 0 { 3. 3 iO -} 
0. :\ lb J · ~" 1.0 B,O.l 

{ 
. 5 N:l ,O} o 7 AI . { 3. 4. iO.•} 

o. :- Puo · ·' .) 1.0 n.o,. 

{0.5 Na., }o 75 AI o-{ 3.5 iO~} 
0. - Pb · ~ 3 1. 0 B,Oa 

{~: ~ ~,\g}o. Al,o J{ t g n!8:} 

I {
0. 3 K,O} O. 2 F :0:1{ 3. 50 SiOzl, 
0. 7 CaO 0. 3 A I ,OJ 0. 50 B.,OaJ 

{
0. 3 K~o} o. 2 F e,o .r 3.55 .· io"} 
0. 7 a O 0. 3 AJ,OJ '\. 0. 45 B:Oa 

{
o. 3 :F ~o} o. 2 re.lo "{ 3. 60 s1o,} 
0. 7 CaO 0. 3 AbOa 0. ·10 B,Oa 

JO. 3 KO} O. 2 F e.,Oa{ 3. 6~ iO,} 
\. 0. 7 CaO 0. 3 Al~Oa 0. So B,0 3 

{
0. 3 J "0 } 0. 2 Fe.,0 3{ 3. 70 iO,} 
0. 7 a.O 0. 3 Al20 a 0. 30 B,O,. 

{
0. 3 K,O} O. 2 Fe~Oa{ 3. 75 SiO,} 
0. 7 Ca 0. 3 AhOa 0. 25 D, 0 3 

Fusing point. 

o p, o 0. 

1, 094 ~go 

1, B 620 

1, 202 650 

1,256 6 0 

1, 310 71 0 

1, 364 740 

1, 4.1 " 770 

1,472 00 

1. 526 30 

1,5 0 60 

1 63-l 90 

920 

950 

970 

1, ( 14 990 

1, -o 1,010 

1, 86 1, 030 

1, 050 

'Tho tabl givon in Lnngenb ok's homislry of Pott-ery An<l the Mis oul'i clay report at·e earlier 
than the redso<l tnblo of fu sions, tuHL tlterefot·o the fi "'uro.• ut·e iuoorreot, espociaJJy for the btgher and 
lower number of tit series. 
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omposition and j'11Bing )JOi nts of Sryer cones- 'ontionecJ. 

l 0 . of CODf' . \ OlllllOS itiou." Vn f'i ng poiul. 

o F. 0 

.01. 1 {0. 3 K10} 0. 2 l'e,O., { 3. 0 Bi ~} 1, 070 0. 7 < 'n 0. 3 A 1,0 3 0. 20 B,Oa 

. 03 e ·3 0. 7 
·~-: , Y· 2 F , 3{ 3. 5 . i •} 
~0 0. 3 A I ~O" 0. 15 B,Oa t, 0 0 

. 02 e · 3 0. 7 
K00} 0. 2 F o, 
n 0. 3 A1. 

"{ 3. 90 iQ,} 
o 0.10 B,0 3 1, JlO 

. 01 {0.3 
0. 7 

l ~01 0. 2 Fo.O.,{ 3. g- . iO,} 
a 0.3 AI, a 0.05H,Oa 2.066 1, 130 

1 e · 3 0. 7 
1\ ,Q ~ 0. 2 
'aO .3 

Fe,O"} .1 
I:Oa 

. i ' _,102 I, 150 

2 {0.3 
0. 7 

K,O} 0 1 
a 0. 4 AI , ~} 4 ... i() , 2, l. l , 170 

3 e · 3 0. 7 
} 0.03 y ' 

(1..15 .\1 , 3} " ~iQ , 
3 

2, l H l, 1 0 

4 {0.3 
0. 7 }o. 5 At 4 . i ' 2 210 1,:2 10 

5 f 0.3 
l0. 7 } o. 5 Al.0 3 5 Si ' 2, 2-16 I, 230 

6 {0.3 
0. 7 

l.: ,o}o G 
nO · Al,0 3 6 Si01 2,2 :2 1, 250 

7 {0.3 K. 
} o. 7 Al. 7 ·- jl) ' :? . I 1. :no 0. 7 'a, I 

{0.3 
0.7 

K O}o 
aO · Al ,0 3 iO, 2, ' 54 J :mo 

9 {0.3 1\ , 
}o. 9 AI<OJ 9 1-' i 2, '90 1, 3LO 0.7 a ' 

10 e-3 0. 7 \8}1. 0 AJ , 3 10 iQ, 2, 426 1, 330 

11 e-3 0. 7 
K,0 } 1 2 a . AI, 3 12 i 1 2, 462 1, 350 

12 {0. 3 
0. 7 ~~~8} 1. 4 Al :OJ l ·b ' j 2, 49 1, 370 

13 {0. 3 
0. 7 

]{, } 6 c3o L AJ , J 16 i > 2,534 1, 390 

14 {0. 3 
0. 7 

K,0} 1 8 
Ca · Al,0 3 18 2,570 l , 410 

15 {0.3 
0. 7 K, } 2. 1 

~tO 
Al10 3 -1 iO~ 2,606 1,430 

16 {0. 3 
0.7 

1{,0}2 4 
CaO · AhO" 2-l iO~ 2, 64-2 1, r o 

17 {0. 3 
0. 7 

K,0}2 7 
Ca.O · AJ ,0 3 27 iO, 2,v7 1,470 

1 {0.3 
0. 7 K~8}3. 1 A!.,0 3 3 t ' iO. 2, 714 1, 490 

19 r3 
l{ l 

} 3.5 A1,0 .1 35 i0 1 2, 750 l, 510 0.7 Ca 

20 e·3 1<,0 }3 9 . Al.O., 39 ' iQ, 2, 7 6 1,530 0. 7 CaO · 

~ e-3 Ko0 } 4 4 11.1,0,1 44 iQ, 2,8:22 l,STO I 0 7 CaO · 
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Composi tion and fusing point of S ge1· cones-C'ontiuuecl. 

No. of ron c. , Corn]•osition . '"'' "' "'"'. ~ I ---

e-3 
0 1'. 0 . 

22 K ·O} 0 1 0 49 iO" 2, 0. 7 aO 4. A , a 5 1,570 

23 e·R 0.7 
1\ .0 } - 10 c.io o. 4 A , a 54 . iO, 2, 04 1, 590 

24 {0.3 
0. 7 K~g} 6. 0 Al , 3 60 iO, 2,930 1, 610 

25 e · 3 0.7 
)\, } aO 6. 6 Al,03 66 F;iO, 2,966 1, 630 

26 e-3 0. 7 
]{,0 } 7 ?. CnO . ~ AhOJ 72 . iO, 3, 002 1, 650 

27 e -3 0. 7 
r< .,o} ·)o 
Ca - Al , 3 200 iO, 1, 670 

2 ~ --.. -.. ---- Al:O 10 l, 690 
29 -----· · ---- - Al:Os 1, 710 
30 -----· ·- ---- Al:OJ 6 1.730 I 

::ll ··-· - · ----- - AhOa 5 1 750 
32 , ............ JU o 3 4 

33 --------- --- Al:0 3 3 3, -54. 
34 · --- -- ·-- --- Al,0 3 2. 5 SiO, 3. 2!)() 1, 

~ 
, .... . ....... Al:Oa 2 iO, 3,326 1. 

-------- ...... AloOa 1. 5 ' iO. 3, 362 1, 6 

D E PO IT ' OF r l1:'F'C"J~ c r •. \.Y. 

ALABAMA. 

of labama,J by 
\Vitl.lin 
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clays also occur at a numb r of localit ies, and ma ny of tb m will prob­
ably be found applicable for otl1er <>Tnd · of vit1·iO d wa.re. 

P rof. E ug-ene mi h, t he tate. g- ologi t ha r c ntly lJad a num-
ber of t lJe e clay te~ted both cb mi cally and plJy ica lly. Th t ·t 
wer made by th e writ r a nd , with T>rofi r mith . p nni . ion, tb y 
are o·iven IJ erewith, in tabulat d form: 

.tlualyBe8 of .cllallll.nW clc~ys. 

Localit y. !hen, ,~\~~;;, ' nteo·, l ~;~~~~~ ~ c i~~;, I ~!~;;, - lkn- Moi~~ 'i'o lal I 
. t O,. 10 H , O. Fe U oxttl e, M ..,O h 's. tur. flu es. 

]-
Val l ·y llend , D eknlh 

h:AOI.I~. 

'o . . . .. . 47.00 

l1ock run , Cherokee 'o........ GO. 50 

J' gram, Colber t Co ....... . .. . 64. 90 

Chalk Bluff' ~Iarion Co ....... , H. 20 

llriJ:"~ Frederiok s , l\1 ari on Co. 05. ~n 

P earc Mill , Marion Co ..... ·I 56. 2 

TONEWA JlE CLAYS. 

Pratt.-i!Je, Autaugn Co ..... . . , 62.60 I 
, V, Dot.v, Fnyottu o ...... .. .. 65. 5 

hirl eys ~fills , Fayett e Co ... . 72.20 

J. W . Williams, Pf·grum, Col -

bert Co .. ......... ... ... .... 1 66. 45 

Rob rl Rill, oal Firo reok , 
Pickens 'o .. -- -- -- .. -- . - -- . 68.23 

J .B.Green, F ' robaJlk, Lamar 

Co ............ ..... .. .... ... 69. GO 
I H. \\~iggios 1 a at of F<'y tt 

Court -Hou. e, 'Fayett Co ... 63. 2j 

f'IRf.: 'LAY 

J. w . >nlliams, Pegram, ol -

bArt Cv ........ ............ . 80. 55 

Flint clay, Cbocta '< 

'l :s· I .l a· it 0 . o - ____ , ____ _ 
3 . 75 1 12.!)4 

20.55 7. 20 

25.25 .00 
36.50 13.35 

2-1 .04 7. 50 

32. 50 11. 05 

26.9 .60 

19.23 5.50 

17. 42 i. 40 

1 . 5:! 

20.35 6. 10 

) 3. 00 6. 70 

19.6 6.05 

10. 50 
5. 05 1 

5.12 
I 

6. 60 

- ~5 

. 30 2. iO 

Traco. 1Trnc . Trac~ .. ... .. . . 

1 2. 50 jTrn<·e. Trac ... __ ___ . 

T race. L 20 jTrac •. 1 Trace. , 
. 20 Trnce. ,Trn . Trnc . 

. n . 40 I . 36 . 65 

4. 48 'l'racet1'l'ra · . 
~- 40 Tr3CC. Trn . . 56 

2. 40 1. 50 1. 25 Truco. 

:l, 20 . 34 Trac . . 74 

6. 40 . 25 '-rrn <·e. TrM·u. 
I 

I. 6.i 

. 70 4.55 

. 90 ..... . .. 

. 50 I 2 . 50 

.30 1.26 

. 20 I . 20 

. 70 I 2. 13 

I. 40 4. 4 

. 12 2. 06 

. i 5. 15 

I. 06 1 4 .. 8 

3.40 G. 6G 

3. 52 l. 20 3. 75 6. 02 

1. 53 . 34 I. 70 I. 7 

l . 60 I . ~ 6 .. .. . . . ··· ·· ··· ....... 2. OG 

--- --
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PltJJBical tests of Alabama clays. 

Pounds I ll r sq narn 0 .; Degree• Fabron -
~ inch . ' "' l:.D t:o heit . 

a ~ ~ ~ ~ ~ !-.:!-.-:_"-. _-..:-1 'i: = ,... 
~; l:i ~r. ~ I] J I -~ 

d ~;.o ~E ~ ~ d ~ _g 

~ ~ n -~~ g ll :1 ~ -~ ~ 
!'-. i_ ~ -;;; ~ 12 1' .:; -,~l_£__1___i__ 

KAOLIN ". ,- -

V~~~y Uend , D Knlb 33 25 27 2 , 6

1

2. 300 2,500 2,700 I White .. Lt•an .. 2.34 

Rich l.un . he rokee o . 30 J 9 12 4 112 2, UOO 2, 200 2, 400 
1 
.. . do .... 1 .. do .. _I 2 32 

P egram, Colb rt Co . ... 30 40 53 
1 

7 4 2, 200 2, 400 2, GOO 

1 

... rlo .. .... do ......... .. 

Cha lk J luff: Marion Co. 24 15 17 4 3 
1
2, 300 2, GOO 2, 700 ... rio .. . _! .. do .. . 2. 44 

llrigg J!'r dericks, Mn -
1 

25 14 16 2. 5 2. 52, 300 2, 500 2, 700+ . . . do ... ... do . . . 1. 76 

rion o. I t 
P ea rce' s Mill, Mariou 25 12 20 3 12 

1
2, 300 2, 500 2, 700+ .. . do .... .. do ... 2. 33 

Co. I 
. TONEWARJo: CLAl' 

J'rnttdllc, A.utauga o . 20 

W. Doty, Fay Lte Co .. . 34.3 

Shirley 's Mills, Fayett 34. 2 
Co. I 

J. W . Williams, P e- 26 

gram, Colb rt Co. 

Roberts ITiU, Coa l Fire 21. 
Cre k , Picken• o. 

J. B. rc n. F,•rnbnnk, ~2. 6 

Lnmar 'o. 
lJ . \ng~:ins, E. of Fay- 3 ~ 

ctf . H. , Fay tte o. 

flllR ("I. AY. 

J . W. Williams, P -' 2 . 6 

j!TRm, olb rt Co. I 
Flint ( 'Jay, 'bo !..~ "- 'o. 15 

30 35 5 

117 ! 142 4 

152 185 10 

232 300 14 

46 ... .. 10 

.. ... 2 

I . 
6 I , 950 2, 150 2, 400 

6 12. 000 
1
2, 200 2, 400 

4 2, 000 ,2, 200 , 2. 400 

10 2, !50 2, 300 , 2, 500 

2, 000 2, 200 2, 400 

1,900 \2, 100
1

2,300 

lllnish li~:ht. 2. 37 
white 

Red .... trong ........ 
Yell ow Good 2. 2 

whi te 
... do .... Le3n .. 2. 30 

Buff .... J Good 

Red ..... I Bigh _I 

2. 17 

2. 30 

1, 900 2, 100 2, 300 ... do .. .... do .. . ~- 32 

3 

1

2. 1sv 
1

2.350 I 2, soo 

1~ 12, 300 2. 500 12. 650 

White .. Le>tn .. , ........ , 

' Yello'v~-LJ 
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ordin..,. 
working indLl try 
A.mador Butte, 
Placer Rive1· id , 

MI BRAL RE OUlWES. 

CA LIFORNIA. 

mineralogi t, th 
·ouuti vi%, l:un cl ~L, 

:Mnrin, 'fono, 
Obi po, S:wta 

Vr'1·ti cal section of Routh day pit, Unoolu , Placer ouuty, ( 'alifornitr. 
J p L 

oil .. .. .. ... . . .. .. . .......... ... . . . . . . . .. . . . . . . . . .. . . . . ... . . . . . ... . ... . . . . . . . 1 
Volcani c br ccia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Light sanuy ·lny . ....................................... . . .•. . . ......... . .... 
Fine and.. . ..... .... . . .. . .... .... . .................. .. . ..... .. . ... ......... . . 4 
·andy yellow clay.............................. ........ ...... .......... ...... 7 
amly clay with graYel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Clay ....... .. . ..... .. .... .. ... .. . ... .... .... .. ............ .... ____ ...... ..... . 

l 'erlical section of the uorlh clay pit, Un co l11, Placer ( 'o unty, California.. 
F · ~ t. 

Soi l, etc. ........ .. ....................................... .. .................. 2 
Volcanic breccia........... .. ............................. ............ ........ 1 
Fire clay (for Lireproofigg). ............ .... ............... ......... .... .. .. .. .. io 
Pipe cby ( ewer pipe, etc.) .. .. .. .. .. .. .. . . .. .. .. .. . .. . .. .. .. .. .. .. . . . .. . . .. .. 6 
Fino white t erra cotta clay ... .... .. ..... ........ ..... ............... .......... 20 

Of the hLy product , com mon brick are the mo ·t important, and at 
many lo ·alities th ey a r burned in ontiunou kiln , of ilotl'mann or 
Boehnke type, with coal lack or wood fuel. Around l~o - ngele tl1e 
u e of oil fuellHt beeu found very onornical. 

Pottery and terra cotta are manufactured at Ra t Oakland, stove 
lining at Bernicia, a nd dry-pres eel bri ck at Lincoln and Vallejo. 

•xnr n pt., p. 612. 
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COLORADO. 

Tb lay re onrce. of olorado ar little known, and not much has 
been publi hed eoncerning tl1em, for, owin o· to the rather small demand 
for clay proclu ·t in the Ro ·ky i\Iountain region, there ha been little 
to en ourao e their development nntil r cently. t pre ent the chief 
product i common brick and refractory rrood n arly all of tbe pre. ed 
brick, terra otta, and pott ry u d in Colorado coming from other 
Stat' . 

Tb chy-bearing formations of Colorado are: 
1. 'l'!J e loe · and alluvial depoRit ; 
2. il[esozoic formation., or Jura ic and Or tac ou ~ hale and cl:1ys. 
3. T rtiary clay . 
Loess a ncl cLlluvial deposits.- 'l'he Joes forms a n ex ten ' i ve deposit of 

variable tltickne , stretch in rr from the foothills on the east rn id of 
the Ro ·ky })fountain ea:tward, andre ting frequently on th e upturned 
bed of th Jura- r tac ou · formation. It i generally a l1igllly sili­
ceou clay, an d in it lower portion often contain a pebbly tratum. 
'rhe thi ·knes. is vari;:tbl , generally 3 to feet above the g-mvel. The 
Joe i lean very. a ndy loo e clay, po e · ing li ttle pla ti ity. 

In many of th broad r ,·alley of olorado th , tream are border d 
by terra ·es, often unlerlaiu IJy a andy cl, y, suitabl for ommon brick 
manufacture. uch clay · a.r abundant along the valley of the Ark an as 
River fro111 Pueblo westward a11d along the GraJ,Jd River at len wood 
Spring , Grand Junction , and al o 11 ea r A pen, etc. 

Jle ·o oio fonnations.-E:xt nditw a,long th ea tern dge of t he l~ocky 
i\lountain !Jain i. a great. erie. of interbedded hal s, and tone , and 
lime t ne f Juratria and Cr tn ou: ag , the IJ ds of which are 
tilt d a a, high angle. Th Jtll'atria. rock. contain oot hal which 
lta . not be n ntiliz d. Th O\ rlie the Juratria ' aud 

f th followin 

Th lhkota con i t of hale and aodstoue ' , the latter usually yel· 
Tlte are oft n i nt rbedcled with hal · }Wd clay , tbe 

om tim s tb form r hav ing r fra ·tory qualitie . The 
fr qucn tly ar na ou and both th clay: u.nd tb bales 

.·om tim ·ont.,in enouglt yerretabl matter to make them brown or 
black. Th B nt n group e;trrie la rg quantitie of bale and a c II · 

tral lim .tone memb r. The upper, or ~a.rlil e, .·hal i of impor~auce 

'The uno! rgrouuol wniN" or the Arknnsn" \nlley in ea tern Colorado, byG.K. Gilb rt : e ,· nloenth 
.Ann. Ret>t. . . . .eo!. " urvoy, Part ll, 1 06, p. 561. 
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to brt<:Kmaker and i being 'u eel nt La Junta. Tit Pi rr and F ox 
Hill "TOnp ·both arry sha le , but they an not utilized. 

1' rtiary clays.-Tlt xt •nSi\' ·lay d •pos it:-; lllld rl y: tt g IIIUCh Of til 
r egion around D uvcr arc probab ly of t lti ao· . Tit >ir ' ili •f us wil l 
no doubt be~ r the manu fa tur of pr etl hri k and vitrifi d ware.· . 
So far as known no refm to ry beds oceur in thi f'onnation · but t ltonglt 
of gr at thi ·kne ' , t lt ey IJ<w been li ttl lev loped . 

l1RI K LAY'. 

A ll of tlte common brick uutunfa tnr d in t lte ' tat £Lr mad from 
eitb r the 1 e · · or t!Je alluv ia l •lay fo un l in th broad r vall eys. 
The clay ar · similar in l.J aract r wll r v r fo nnd. 
Jean gritty oar e-gra.in d ·lays po c s in o·. 11atmally li ttl 1 las i ity. 1 

.A. sample of the 1 s fr m tit ya rd of tit J rc!Jant 1 ri ·k 'otnpan , 
of Denver wa t ·ted with tl.J follow in g r ult : 

It wa a lean ·lay very r>orou , a nd requir 114. p r · tt of water 
to make ~L workabl pa te.2 ln wat r it ~ I a ks a ily a nd qui ·kly into 
it component grain . Bricklet ' mad from h clay ltmu k 6 p r 
cent iu dryin o· and an additional ll r c u iu burnin O'. .A.ir-dri d 
briquette made from thi cl:ty lJ ad an av ra ge t u il treogtb of 55 
pound per quar iuclJ and n tnax imum of 66 pound·. In ·ipi ut 
vitdfi ation o curred at 2.0000 F . c mplete vitrifi catio n at 2,1000 and 
vi co ity at 2 -OOO. Tb b um d clay wa r d. \Vb n nndl'rburn d it 
i porou and very i1oilar to much of th 1 ro In 
smaller yard" In fact, thi hold · true of mo t ·ommon 
mad within tl:.,e tate. 

Tb loes brick clays are mo t ext n ' l\ ely w rk d ar und D nv r, 
there beiorr about 15 manufa ·tnr r of ·ornmon brick . Oth r yard · 
u ing the lo ar located a olorado ~priu g , I ueblo , Tri nidad 
Boulder I,ov land, Gr eley, a nd .· Yeral oth r pla . . T!Je ;an<ly lay 
underl yinO' the river terra ·e: a r • w·orke<l at a numb r of J10int , among 
wlticl1 are G lenwood Spring p n , F lorenc , a nd Grand Jnn tio n. 
In theca e f the terrace ·lay , there i more c!Jan · of fi ud in•' bed · 
which are 1 <tndy for where t he r iver ha b n broad there a re 
often ·pot· in which the condi tion ar uclt that onl y the finer . edi­
ment, or clay comparativ ly free from and, would bav b eu deposit d. 
As mall bed of and y or re i lual lay are to be fon n<l i 11 a lmo t any 
valley within tlt e tate, brickyard a re num ron , a nd on account of 
thi abun dance of clay, though of poor quality, few of the e plant 
are perma nentl y lo ·ated. It i ' cheaper u ua lly to mov a haud-pow('r 
brickmaking outfit to ·upply •ome temporary market than to hip t he 
brick. 

All of the yard . with t he exception of a few around Denver, temper 
t beir clay in a imple hor epower pugging- machin e, and mol d tbe bri'cks 

1 For analyses of tho loess a nd other Uolorndo clays, s e llull. · . .'. Gcol. 'urvey :l\o.l48, I 97, p. 297. 
'It may be here s tated that physical tests have been made of Mm plea coUectOO. by the writ r from 

the mor impor tant loca.l iti os. 
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by band . The burning is clone 111 cove kiln . The hand molding and 
carele , burning often produce a very inferior gr . . de of brick, aud where 
better maclJinery and method: are u ed tber i a marked improvement 
in tb quality or t he products. No pre ed. brick are made from the 
loe sin Colorado. It is of iute1:est to ·tate iu this counectiou that 
t l1 e brick u ed in tlJe construction of the Pearce turretr a ting fn1 ·lla ·e 
in Denver ar made from the Joe's, and. were found to tand tlle expau-
ive actiou of t h beat better than tho e made from other elay~ ill that 

region. Tbe brick wer mad~ "-itll care, au(l are very creditable. 

(' LAY FOR l'llE S F:D JII!I C K. 

Golilen, J e.ff, rson Oonnty.-'l'be Goltlen Pre ·eel a!lll Fire Brick Com­
pany is making pres ed brick from a red, decompose<l shale adjo iniug. 
tl1e yard about a mile and a, half north of !dell. The mellowed 
·l1 ale i ' a .fine-graiu cl, gritty clay of Ollly moderate pla ticity. It 
requir d 22 pm~ ·ent of water to make a pia ti pa. te, and the bri ·k ­
let made from thi · pa te hrallk per ·ent in drying and 4 per cent 
in buruiu · makino· a total hrinkage of 12 per cent. Ill ipieut fusion 
take ria e a,t 1 50° F. vitrification at 1 950° F ., aud vi co ity at 
2,0500-2,1000 F. Tb ·lay burn to a brio·lJt red but the color d epell s 
" ry on i lerauly when complete vitrification i reacherl. Th tensile 
trength of a ir-d ried briquettes i quite low, Yaryiug from 55 to 67 

pound p r quare iucb. The b cl i fully 100 feet tl rick a~ro . the 
uearly vertical dip and i well expo ed at th bri'ckyard where tbe 
bank i about -!0 feet high. It i interbedded with coal on th ea t 
and with and ·ton and fire clay on t l1 west. peckled brick i 
btain d by mixin ..,. ftre ·lay with tiJ bal . 

II of th pr s etl brick mad at tlli yard ax 
1 oycl r n, Bu yru dry-1 re machi11 . They ar t directly in b kiln, 
wlli hi a utiuuons on of Boehnk ' pat ut. It con i t e ntially 

f h n 'ual ndl tunn 1 which i divi ible into hambers b:r mean 
of pa,p J' partitions. 'l'he ·e ar imply to pr vent th air and beat 
from pa ing at 011t tbr ugh , tbe entir length of t l1e kiln . Each 
chamb r l1olt1 • ~2~000 brick . Tb ·oal lack for bnrniug i obtained 
from the company min 11ear by, and is ' l1arg d from h top of the 
kiln tlu ngh fonr op nin ..,. in the roof of each ·hamber. From 250 
to 300 pon 1Hl ' of oal ar r quir l to bul'll a chamber of bri k. When 
the initial chamb r i start •cl a fir i ' built in tl1 doorway 1 adin..,. into 
thi ehamber, a nd about t hre day ar required tor ach th maximum 
temp ra,ture. Ut >r t b kiln i one tarted and a haml>er Ita. been 
lmrned th h a,t from it is oudn ·ted in to t he next oue, which require 

coali n ..,. in <Hldition to briuo· it <1 1 o to the maximum tempera· 
tu.r . ·l1imn y 100 ft~et big:h i ,' ounected with t he fine , and t he 
draft ha, to b accelerated at tim ' by m an of a mall blower. 

Bo1tld ,. Roulde1' mmty.-To tlt ea t and outbea t of tb railroad 
st.ntion are bed of browni b·gray, lmrd, gritty bale, with conchoida,l 
!'ractnr and 1113 ·iv bedding. 'oncretion of caruonate of iron nnd 
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a 11d are not uncommon a11tllb 
ten d by weatherino· and s tain 

t, La Junta i 
utilized . 

of t h ba11k are of-

The x es, i,- hriukao- in dr iug w uld ltave to b count ract din 
mo t line of clay-product ma1mfa ture, but wh n matle iuto bri k by 
the dry-pre proce , a::; at La Junta, the air brinkag-e i · , of cour. e, 
minimized . With the future d velopm ut of th clay-w rki 11 g intlu ·try 
in the We t the e hale hould com into •xtended n 

F I RE 'LAY .AND P 1"I'ERY LAY ' . 

A these occur in u h clo e a ociati n, it i b t, p rhap ·,to cou ider 
them together. Th ·'hogback · of D<Lkota and ton •xte11ding along 
the easter 11 ba e of th foothills contain a pr viou ly menti n tl, 
numerou interbedded bale. and clay • Tit e bed have b n om­
m rcially developed chiefly at Golden, owing no doubt to it proximity 
to Deuver, which is the center of th olorad clay-workino- indo try. 
It may be aid of the e refractory and ·emirefractory cla.y in o- o ral 
that they are seldom of great extent, nor are tltey alway thick, 6 t 

feet being the average and 16 feet the max.imum, known o the writer. 
The bed · a,re th refore to be re"'ar le l a len ·es. Ev n then t>ctiou 
in pit within balf a mile of each other may be totally d iffer 11 t. On 
the other baml, a bed may be apparently quite per i tent a · th black-
hale fireclay at Gold n, which i found at several point fo r a distance 

of fully 4 miles. 
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The lo ·a.liti sat \vhich th e Dakota clays and hales have b en thus 
far develo1 d nr Golden; J\Iorri on, arbondal e, Pnrkdal , and Delui: 

good idea of the mod of occurr nee of the bed ma.y perhap 
be gained by n de cription of the pit around Golden. 

Oo.fd 11 .-Abont 3 mil e. south of Golden, a long the highroad, M' Mr. 
C. P. Hoyt pits. Tb ' e have been worked for e\'eral years to uppl y 
the ton ware factory at Denv r an l . om ewer-pipe work . Tile lay­
er dip uearl D0° . ix bed of cla? are s.po · d and, beginning at 
tb south , hey ar -

ection of cltt!f beds !3 ·miles so uth of Gold n, Colorado . 
F eet. 

1. andy day ......... .. ..... ; .... .. .... .......... ..... . ... ........... ........ 5 
2. a ndyclay.with om car l onaccon matter __ ___________ ______________ ______ _ 
3. D'ark lay 2 f'P-et and sandy clay -1 feet .. __ ___ ____ .. __ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6 
4. 1·no p n tl. .. .. .. .......... ........................ . .............. .... ....... 7 
5. andy lay.-.-- ............... .. ... .... - ......... _ .. __ ______ . ____ . ____ .. .. __ 6 
6. hal c lay, wi th mu ·h oro-ltni c matter iu po .... ------ ... .. .... ..... .. . ..... 6 

To tl1e outh of Hoyt' ' pit and mil outhwest of Go lden station, 
on t h land of Mr. ll . .JL Orahood, i a Jaro·e bed or pott ry clay I as ,d 
by the ( ueen City Pott ry ompany. Th e bed which l1 as tb u ual 
Yerti ·al clip, i. 9 fe wide and ha be n worked to a depth of 30 feet. 
Toe lay in phtee ·ontain much organic matter , ~LOd the c portion 
are hi o·hly 1 la tic. Oc a ional horses of ·and tone o cur. A the 
clark p la tic clay i ' abund ant a ampl of it wa · t e t d, with the fol­
lowin g result : It i a fine-grain d, ometime grit.ty clay, requirin g 31 
p r cent of wat r to giv a pla tic ma . The t 11 ' ile t r ngth of air­
dri d briqu tt rano- cl from 160 to 164 p und per quare in IJ. The 
hrinkag in drying wa 12 p r nt, wi it an adlitional4 per ceut in 

burning. Incipi ut fLl i n occurr d ali 2 100 0 F ., vitrification at 2,250 0 
F. and i co i y at~ ±oo o F. 'Ib lay burn to a den e grayi b-white 
b dy. I t i · tll t' f re, a v r good Rton ware Ia . 

Tber ar tbr e 111in of tir clay a Golden and all three are appar-
ently on th a m bed. Th e fir i It mile ' uth of 0 ldeu, on the 

anta F' prop rty aud i op rated b fr . . P. Hoyt. Tbe fire lay 
i a ltal'(;l black, fin -gra,iu l ·hal with conchoidal fractur . It forms 
a, b i about 1 D t thi k bet,re It tb Dakota ·a,nd. ton and clip 
teeply to th • southwa rd. tunnel through t he unclerlyin o· ' aud tone 

From thi tunn l th bed 11a be n followed outhwarcl 
£ r 00 f t :111 l nor thward for om eli tance. Toward th . outh en d 
tl1 fire lay ba · b n li spl aced 2 .. feet by a fault, and GO fe t ~Lt tbe 
nortl1 ' II L Only t h upp r half of tl1 bed i ~ worked a the lower 
half on ai1t- too n1n ch iron . B t w· n th fif'e clay aud han o·ing- wall 
i n,n '- in h layer of kaolin . which i quite per· i:::;tent t hroughout the 
mine. It tbinnc . of ·our , mak it of no commercial valu . 'Ihe 
t\vo oth r min e are both in a hogback. whi h b gin about 2 mil e north 
of Golden. Tb one 11 ar st the south end i t hat of the Denver Fire 
' lay ompany. Th ir fir lay is s imilar in appen.ran e to Hoyts, but 

th bed i 1 feet thi k and dip 60° a t . About two-thirds of tbe 
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vein i::; worked but the npper lltt lf i cou iderably tainecl by iron. Of 
tile lower portion whi ch i ' mined the und r 3 feet, ncar ~t t l1 e root 
wall , is used for scoritier and Tucibl , and th balance for fu· brick. 
Si liceou lamina.l ar not uncommon in th ·lay, and tL r · i.' <L il -inch 
layer of kaolin next to t l1e foot wall, bnt it contains a uoti · ab le quan­
tity of iron. 

The Golden Pressed and Fir Bri k ompauy' · b d o{' fir 
in the ame layer at the north nd of the ltogba k. 1 tal o dip cast, 
and i:· imilar to the pre eclin g. It app an; to b a ommon ·!Jaract r­
i tic of the. e fire-clay eam that about one-balf of tl1e Jay r i ' mor or 
less fernwinous. P5 rite wa al o no iced, o ·ca. ionally form in · d n­
drite on b surfa ·e of era ·ks in the chty. 

Parl.;<lale.-Nes.t to Golden t hi · h c-t · b nth mo ·t important J ·ality 
thus far in the tate for producing tire ·lay . Tlt b d.· whi ch hav 
been worked are all ca t aud nortllea t of the <1 pot aud n n of them 
more th an a mil , and a l~<tlf di ' tant from it. T h y a r nearl all b d · 
of black- bale fir ·lay, , eldom more than 4 'C t thick and interbedded 
with the Dakot<t and tone. 'I he shale i britt] <Llld not ma · ive, a 
i tl1at at Golden . Two partie ba e been mining at this locnlity-1\ir. 
W. H . l\1nrry and th tanrla,rd Fire Brick 'ompan . On th foL·mer' 
property the fir t opening is in a bed of O'f ni b-gray fin -graiued 
clay, lo ally kuown a· kaoliu. 'l'hi b d app ar to be at th base of 
the section, and re t alrno t dir ctly on th gran it . 'rh b d i ' about 
30 feet hick but the upper 15 feet are quite b a ily cllaro· d with l •t­
rimeutal impuritie . Thin tr ak ·of yp urn and ilic on · concretion 
areal o found in tbe clay. ery littl of thi has be D u d £ t· fir 
brick but much ha been hipped to Denver, wber i.t i wa h ' d and 
. old to paper mill . This arne clay i aL known a full r' artb. 

The second opening on Mr. Murry' laud i known a the Flint fire­
clay bed, aud i ' about half a mile north of t be station. It con i. t of 
a 6-foot bed, capped by red and ' tone. The clay i ' a l1ard, brittl , 
bla k bale, often stained with iron along the fracture and b coming 
very iliceou towaru the foot wall. 

Tbe third opening i , a few hundred feet west of tho pr cedin O' on , 
and in a ravine. 'rbere are everal bed of fir clay, interb deled with 
and tone, an d the ction ft•om north to .·outh aero tb te ply south­

erly dipping beds i a· follow : 

ection of clcty beds nea·r Pct1·kclale, Co lorado. 
}' ·t . 

1. Granite ...... ....... ............. .' ..... . ................. ........ , ......... . :-o 
2. v;rhi te sandstone .............. ... ....................... .... ........... .. ... 50 
3. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-
4. Red sandstone .. .................. .............. . .............. .. .. ..... .... 20 
5. F ire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-
6. Red sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

o. 3 i fairly free from vi ible traces of iron , but No.[) contains a 
considerable quantity, and is also quite ' iliceou . 
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A fourth bed of fire clay outcrop. about one mile north of the tation. 
It i · blac:r, du to organic matter and mod erately pla tic, but littl e of 
it hat; been used. It i , interbedded with a lime tone and dolomitic 
sand t011e. 

T!Je tandanl Fire lay Company' property lie outh of Mr. Mur­
ry' , in a gulch north of t!Je railroatl. The clay i the same darl' g-ray­
ish-black shal , dipping 15° nortbwe't between the sand tone and 
formi11g a bed 4 feet th ick . It pi nche ' on t to the north. There are 
few vi ible trac • of iron iu th e clay, and it i · more mas ive than Mur­
ry' b d. Tbe fire clay also outcrop at s veral point along- the road 
from th Standard 'ompany s min e clown to t he railroad. 

D elh·i..-Durino· the la t years vera]· excellent bed of fire clay have 
been found in this v icinit.), and are bcino- exploited by tb tanclard 
Fire Clay Co111pany. The quality of tb material eems to be better 
than any found previou ly within the State. 

Vl'l'RIFIED W .A.l~ES . 

Two firm s- {r. 0. H . Ooy and the olden Pre eel and Fire Brick 
Company-have made attempts to put forth paving brick. The prod­
uct wa' very fair, but the market poor and thi branch of the inclu -
try is practically at a tand ·ti ll. Mr. oy made hi from a mix ture of 

olclen fire clay and Byrnes Junction brick clay. Tile Golden work 
uRed a imilar mixtme, and burned them in the upper portion of the 
fire-brick kiln. 

ewer pip are ma nufactured by one firm, the Denver Sewer .f ipe 
and Fire ' lay 'ompan~ . _\ mi tur of pla tic clay from 'olden and 
sbal fire lay from Platte ' aoyou · tation is u eel . 

. , 'ton war i a,t pre ut made by only ne firm, the Queeu City Pot­
tery mpany. Tbe clay n d are all obtain d from th pit on Ora­
hood' land,:,., mil .. nt h of ' olden . The ware are mo tly ton ware 
cro k jar:->, and oth r dom ti article , and ar glar. d with either 
salt or lbany lip. lip lay found outh of Golden ha been exper­
iment d with to ome extent. It burns to a tran'lncent or ran par­
ent glaz , but wa not found t!J or ughly atiHfactory. 

R EFR.A. TORY WARE . 

Tber i considerable dellland in oloraclo and ueio-hborin"' States for 
fire brick and a ayers' good ncb a corifier , muffle , and crucib le , 
autl two fu·ms, one at enver, tbe other at Pueblo, h<tV a rather Jarge 
bu iness in this line. 

Fire b rick ar made at Golden by the Goldeu Pre d and Fire Brick 
Compa11y; at Denver by he Denver Sewer P ipe and Fire Clay Company 
and the D over Fire lay otnpany. The latter firm obtain its clay 
from mines a t olden already mentioned. Th fire brick are molded in 
a Bucyru a.ug r ide- ut mach in and re-pr eel. The crucible and 
scorifter · are ruold d in te I die on han l-power machines; they are 

18 GEOL, P'r 5--72 
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dri ed on pa.Uet and bnrn l in t he a 111 kiln with t lt fir bri k , tb 
scorifier bein o· t ucked in <Lmoug t h bri k a nd th e rn ·il>l ne ·tell on 
the edge ~f t he bag wall , whi 1J do not xteu<l n1 or tha n 1 in b 
abov . t he floor of the kiln. Th e latter is 10 f t in dia m ter. 

The Stauchtrd Fir lay Oomp<tny lo ·ated at Pueblo 1na nufa ·tnr ' 
fire brick, coke-ov n bri ·k muffl e , cor ifi r , and ·rueibl . Tit ·ok · 
oven brick are made from t he I. arkdal chty ' alr ady d · ribed wliil 
the better grade of fire b rick hav up to t h pr ' · nt tim b u mad 
from Gold n clay. They are molded by b a nd re-pr d and burn d in 
ircular down-draft kiln . 
The , corifiers and crucible made from t h olorado clay b ar a n 

excellent reputation, aud are u elnot only in t h \\ t bu t al in til 
Eat. 

INDIANA . 

The State geoloo- i t o f Indian a Prof. W. . Blatcbl y ba given timely 
recognition to the ·lay re ou rce of hi. t<tte by t he publication of a 
preliminar y report on t he clay and clay-working indu tt·ies of be 
coal-bearing counti .1 

In peaking of the Indiana lay in g neral, 1 rofes r Blatcllley 
tates that t he r esidu <"tl clay include (1) ro k ka lin of La Wt·en e a nd 

adjoining countie , and (2) surface lay of the dri ft! • area of on t it ­
ern Indiana. 

Tho sedimentary clay e mbrace (1) sla~>l es aull fire cla,y of l'aleozoic 
age, (2) alluvial clay ' aloug the ·tream and (3) 1lrift clay of n r th em 
and central Indi ana. 

The counties covered by the report a r e Fountain, ermilion, Parke, 
Vigo Chty, Owen nllivan, Greene K nox, Davie , Martin Duboi 
Pike, Gib on, Vanderbmg, W arwick, pen· r, a nd Perry. 'Ihe e 
countie were cho en becau e t h oal Mea ares underlyin their area 
a re u ually accompanied by bed of .fire clay a nd bale. 

The following type ection from the Indi ana 'oal i\lea ur i given: 

Type aection j1·om th e lndtana oal Measure~. 
• Feet. r nches. 

1. oil and surface drift clay ...... ........ ........ .. . . ................ 9 0 
2. Blnecompactsbale ... .... ... . .. ..... ........... .................... 27 0 
3. Dark uituminous shale . . .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. . .. . . .. .. .. .. 3 ·2 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7 
5. }'ire cl:1y. ... ..... .... . .... ........ . .. .... . ... ...... .. . . ........ .... 4 4 
6. Drab s iliceous shale........ ...... .. .......... .. ............ .. ...... 1 0 
7. andstone. . ... ...... .... .. . .. . ...... .. .. .... . . ..... ... .. .... ...... 6 3 
8. Dark bi t uminous shale. .. .............. .. .... ...... .... .. ... . .. .... 1 0 
9. Coal.... ..... .... ............................ .. ............. . .. .... 4 !l 

10. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 10 

The fire clays (Nos. 5· and 10) are univer ally present. No . 3 and , 
are also wide ·pread, but generally have an overwhelming amount of 
bituminou material. os. 2 a ud G are considered; taken as a whole, 
to be the most valuable of the clay beds in the State. 

'Twentrietb Ann. l~ept. Ind in n:\ ('reo!. Survey. 
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Th potter's clay of Parke County have been utilized for orne time. 
'lay ounty i the center of the clay-working indu. try of Indiaua, and 
cv ral a ·tiv work are located at Brazil. lluntingburg, Dubois 

be n an important sourc of good potter · clay , and is so 

Prof or Blatchl y g-iv numerou ection and make · an inter-
e tino- feature of a number of rational analy e . 

Tb product made from the Indiana clay include toneware, ewel' 
pipe, drain til , pr ed and ommon brick, and paving bri k. 

Th nature of the recent information about the indiauaite, or kaolin 
of Lawrenc ounty i intere tin g. According to Profe or Blatchley, 
th der o it of tlJi material have not bee11 worked since 1892, and 
prior to that date it wa u eel only for iziug paper. 

IOWA. 

Volurn '\ of the Iowa Geoloo·ical urv "j' eli cusse the day of t he 
several ountie of which it treat . ln .Jone 'ouiity the loe and 
alluvium oc ur in unlimited quantitie , th former upplyiug material 
for brickmaking and th latter for drain tile. T hree formation in 
Wa bington Couuty furni h clay mat rial dz, the Kinderhook, De 
Moin , and Plei tocene, but at pre ent ouly the latter i u eel . The 
Maple fil l bale, the low r memb l' of the Kinderhook, i con ider d 
a: pr mi ino- for b manufa. ture of both building and pavino- bri k, 
and ·ould p rhap b u d for w r pipe if mor il i ou . clay wer 
aid <l to 1 ~ n it hrinka 

Th o< 1 M a ounty furni h practically no 

tated to be 
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The clay product of the county in ·lud buildi ng aJ1d pa.viug bri k, 
til , and pottery. In Warr 11 un ty tb 1 · i · w 11 ala[ t d to bri k 
and pott ry. \nalyse of tlt I from Indianola. ar g-iv 11 iu tb 
t able at tb ncl of tbi report. 

Tlt oa1l\1 a ur lay , wbil pr s nt in W<trl' n oun ar m · 
what variable in bara ter. 

Appanoo e County fnrui b · both lo ' and oal l\1 a ur cla 

MISSOURI. 

There bas recently be n i ued by th Ii ouri 
deta1led and laborat report, pr pared by Prof'. U. 
for th '" lL t b •xten i y da · re ·ourc of th tat . 
found in Jude chiuawar cla.ys flint and pla ' ti • fir htys, ton ware 
clays bale t rra· o ta and pipe clay , p:wing-bri ·k lay , and buil<l· 
iu g-brick clay . 

1'he cltinan•m·e clay .-'Ib kaolin of Ii ouri all o cur ·oath f th 
Mi ouri River, in lim tone - of PaJe zoic ag . Th b It i "orkcd in 
Cape Girardeau and Bolling r counti aud xt ud into How ll 
Conn y. Other op uing ar in Mor au and ' oop r ounti ·.and in 
Lawreuce ounty near Aurora. Th Mi ouri kaolin are r itlual 
and are unique in baviuo- b n deriv d from tli lim t n 
on rock of the region ·ontainino- only irnpnr l1i11a ·1 y. 

'rhe ka lin · ar u uaUy bio-h ly siliceou but this i · 110t x pti naL 
Flint lay .-Th fiin clay of ifi ouri often approach clo ly in 

compo ition kaolinit . They o cur in tb c ntrai paTt of tl1 
and e pecially in the a t-ceutral part, b io g abundant in tb un ie 
of Warren, ·Montgomery, allaway 0 ao-e, Franklin, rawford, and 
Phelp . Their geological horizon may b Carboni.f< ron ilurian or 
Ordovician. In form the d po it. a re crater-lili . o •upyiug 1 1 re -
sioo in the lime tone varying from -o to 200 £ et io diaro r and 15 
to 50 feet in d pth. The average of twelve amp! of th e fLint clay 
showed under 2 p r cent of total iropnrities. Th y al o run hi o·h in 
alumina viz, 39. (i to 43.22 p r cent, and water 14.06 to 14.01 per ent, 
thu resembling pholerite 1 in compo ition. They ar devoid of pla -
ticity, with high pecific gravity (2.33 to 2.45) and low ten ile trength 
(10 to 38 ponnd per quare in h). 

Incipient vitrification generally begin at 2,3000 but th y do not fail 
under 2, 700° , and so are well adapted to tand higb temp rature . 

Plastic fire clays.- ll of the ·e occnr in the Coal Mea ur " under the 
seam of coal. 'fheir u ual character are ma iv , deitse, lJard, and 
pla tic. 'fbey brink 3 to 9 per cent in dryin g and 2 to 0 per • nt in 
burning, and in mo t cases the e wo operation can be carried on 
rapidly. Their fu ·ibility r ange from 2, -ooo to 2, ooo. 

The most refractory b d ar j u t above the.Lower arboniferou ·,but 

• Pbolorite is au amorphous variety of kaolioite. 
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exten. ive bed. of o-call ed fire clay occur in th e Upper Coal Measure . 
Th e chief a ms of the fonner which are worked are in t. Louis, Audraio, 

allaway, ~Lnd Boone counties. The couuties in which they are likely 
to be found are Clark, nortbea t Lewi , outh Scotland, ea t Adair, 
1acon , anJ Randolph, we t helby and Monroe, :outb Ha ll Howard, 

Chariton, Carroll. anJ. aline, and we t Petti and Benton. 
The bed around St. Loui are importan t and extens ively worked, 

with au averag t hickue. of 5 to feet. A notable fea,ture of the clay 
i it hi gh p r ·entage of fu ibl impurities-viz, above 5 per cent­
combio d with refra.ctorin · . Thi ·, however, i explained by t he great 
coar en s of tb clay. ertain p rtion are of uffici ently good quality 
for gla s-pot manufa ture. 

Pott 1· s or tonewa.re clays.- By th i term \\Tbeeler de ignates tho e 
clay , \Vbich are too fn ible for fir clay, but good for ton war ewer 
pip , or otl1 er ware r equiring a itrified bod . The 1 ottery trade is 
chiefly . nppli ed by mall work cattered over the tate. Their trade 
i mo ·tly lo ·al and alboun and lintou, in Henry ouut are the only 
lo ali ti • · wll r la rger work ar e, tabli bed. 

Th li souri toneware lays occur principally in four rreological 
formation . : 

L In pocket in Paleozoic lime tone in the outbern half of the 
tat . 'Ill yare of local oc mrence and bave originated in th same 

th flint cia 

mal• them th m 

and tb ir ace 

t rn 
i,·ely 

4-. As lo alb d. in tl1 drif in tb north ru part, f th tate. 'Ibe e 
ariabl in quantity and quali ty and bene uur liabl e. 

form an important ba i' of the l\1i ouri clay-working 
incln try. Th yo nr in o many ountie that it i be t to refer to t lte 
r port for information n rniurr tb m. Important d po it ex i t 
around Ran a it.y and 't. Loui . 

'l'b manufactur oft ITa cotta, rootlno- t ile w r pipe, drain ti l and 
flow r pots i nentlly dep nd nt on the dim rrrad of ·lay itber 

hal es, potter' lay or good g rade of uri ·k lay. T rra cotta a nd 
w r pir are xtensively prodn cl around i\Ii ouri. 
'l'h pav ing-bricl indu try i ' r pr n ted by thi rteen p lant located 

in th entml and we ·t rn p rtiou of t il tate. 'fhe IDcLterial u eel is 
mo. tly hale. 

B1·ick clays.-Th includ (1) loe clay , (2) o-Ja ial lay , (3) re idual 
chtys, and (4) al luvial clay . 

The fi r t ar t b mo t important in Mi :;ouri. T b y make a o·ood 
grade of brick and ar a ily work d. They are nl o uniform in quali ty 



1142 MI ERAL RE URCE .. 

The loe s 

'Ille following t~tble i a r um of th pby ica l te ts mad on tb 
more importan t ·lay·: 



!-= I-

Material. Locality. 

Do . . ..... ......... .. ........... . . .. . . ~irardC'a u ... 

I 
Kaolin ....•. ... . .. .•. . •...•.. .. . . ... .. . .. 

. Gumbo . .. .... ....•........... ....... . .•. . , Norborne . ....... . 

' ~~:~~ -~~~;: :::::::::::::::::::::::::::: :: :j :.~~~·::·r~ ·::::.::: 
Sewer pipe . . ...... ...... ... .. . ..... . .... . D eepwater ....... . 
Ball clay ... ....... .... ...... . .. .. . . ...... De Solo . ...... .. . 

Do ..... Regina . ..... . .. .. . 

Knobnostcr . . -_- ... ' 
Clappe r .... ...... . 
: Iifton ... ... .. ... . 

Shale ... . . . .... . .. . .... •... . ......... ... . . 
Stunewnro .... ~ .. .... .. ............... ... . 

Gumbo .. . .. ... ....... . . .. .... ... .. • .. . ... 
Paving-brick shale .... .... ... ..... ...... . Mobe rl y ... .. ... --
Glass pot clay ........... . .......• . ... . ... , Chri ~ty, St Louis . 

Fire clay . ....... . ................. . .. . . .. l'nrker & R" """'· 
St. Lou is 

Do .. . . . ...... .. . .... . . . .... ... . ...... :E,· en.s &. Jrownnl . 

Uri ck <· lay . .. ............... ..... ........ . j H ydrauli c Pres•ed 

J Swnew': ~loy : .. 

Urkk Co. , St . 
LooiK. 

J. .. ukcmnu .... --- ~-~ 

Ph yBiool tes ts of Jlfissouri clay . 

.A \"Crdjte 
t~ nsi l e 

s trength . 

P ound&. 
12 

2:1 
380 

6-1 

19: 

99 

109 

92 

319 

92 

16 

129 

78 

17:3 

161 

l ' la• L iciLy by 
fc~l. 

L ean ...... . .. . 

· Very len n ..... , 

Yery plas tic .. 
P1aMic ... ... . . 

Very lcuJL .. . . 
Lea n ... . .... . . 
Plas tic .. . .. .. . 

.... do ..... .. . . 

. .. . do .... ... . 

. .. . do ........ . 

Ve ry plaat ic .. 

Lean ... . .. .. . . 

I 
\" r· r y plu11 ti c .. 

J>laslic . ... . .. . 

I Len.n ...... ... . l 
l'l ns tjo_ .. .. . . ·I 

·water 
used. 

Shrinknjte. I 
__ lt!CiJ?ient 

fus1on . I 
.Air. I .Fire . , 

Com­
plete. Viscous. Specific 

gravity . 
Total 
fluxes . 

P er cent. l l'er cent. 
23.2 4.0 

28. 7 2. 4 

22. 3 9. 6 

23. 1 7· 3 

15. 1 3. l 

17.0 5. 9 

23. 4. 7.7 

22.7 7. 7 

19. 1 5. 8 

15. 3 5. 0 

17.0 8. 5 

17.0 

6. 0 

14. 2 

16. 0 

17.1 

5. 2 

7. 7 

6. 6 

6. 3 

5. 3 

P er cent. -:;--1-:;-- ---:-;-~--- P er ceut. 

. ( 2, 200 2, 500 .. . . . ..... , 1. 89 i. 89 

6. 3 2, 300 I 2, 600 . . . . .. . . . . 2. 02 1. 27 

1.4 1, 600 1, 750 1,900 2. 01 13. 41 

5. 8 2, 000 2, 200 2, 400 2.16 6. 62 

11. 6 2, 350 ~. 700 ~ - 700 2. 85 2. 89 

2. 3 I 1, 900 2,100 2, 300 1. 90 4. 95 

9. 8 1, 800 2, 100 2, 400 1. 69 3. 93 

12.2 

5. 2 

5. 2 

1.5 

1,800 

2, 090 

2, 190 

1, 690 

3.5 1,850 

5. 1 ! 2, 200 

4. 0 2, 250 

5. 4 ' 2, 250 

5.5 1,800 

2, 100 

Z. l50 

2. 400 

1, 750 

2, 050 

2, 400 

2, 450 

2, 45U 

1 950 

2, 400 

~, 300 

2, 700 

1, 900 

2, 250 

2, 700 

2, 700 

2,650 

z, 050 

1. 90 

2. 4:1 
J. 98 

2. 41 

2.1 3 

2. 44 

2. 41 

1. 98 

5.15 

4. 84 

16. 4 

9. 31 

4. 81 

5. J4 

5. 76 

9. 90 

\ ' t•r_l' plnRtlo j 17. 5 I 17. 5 I 4. 8 2, 000 2, 200 2, 500 2. 38 2. 41 

(") 
t"' 
> 
...:: 
I 

~ 
0 
~ 

:5 
z 
Q -z 
0 
c:: 
w 
>-:3 
::<:) 
>< 

~ ,...... 
~ 
~ 
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NEW YORK. 

There ha been ·om in r 
o curreuce of uuff-bumin g clay ' to u 
Cretaccon clays o ·cutT ing on tnt n I ' lancl, wlti •It burn to a buff w::~re, 
owiug to tbrir lack of ·oloritw impnriti •. lHL\' b 11 us d mot· r le 
for ome years a11d tb clny of sim ihtr an· . o ennin g 11 t h north 
shor of I ong I land a :1 n ove E lnt Poin <Ltlll I1i t ic 
Northport, pro luc a bnrn d war of ll owi>;h whit olen·. 
tile clay in the Ilud ' Ou Vall y bul'll t; r ' d bn at ' I nH Fa lls tlll'r ltas 
been found a local Yari ation in th ·haraeter of tb clay·, a high lim 
perc n tage exerti11 g a t roug influeu<.: 011 tb ol r f tb war . 

Oth r buff-burning clay· ar founcl at 
Pre · Brick o'mpany ), X wfi ld (;\[r. 'I. 
They all owe their hara ·ter to th 
centage of lim •. 

'The , hale forma.tion of d to becom of c n id-

, t' tb H a milton and 

ame a 0' obtai ned at 
hemung . hal is ntili z d atAugola , Eri 

proofing an l terra ottc't; a t Ja111 . town, 
B orn !l ·yiiJe teub n ounty for paving 

ll eo-any oun ty for roofing til e a nd at 
for dry-pre 'e l urick an d terra cotta. 

At the reque ·t of Prof. J am Hall Te w York tate g ologi t, 1 the 
writer has made a Humber of teHt of the hale from the ev ral 
localitie , whi b are tabulated bel w : 

Physical te$18 of shale clays of .Kew York. 

1 cen tof T .1 1 . Com- , l' r I --brlnkage = I ~ 
wsot<·r " 81 Plasticity - -- ~Cip- pl <·te om-

required ~trength per by feel. I . lent v itrifl- pl~t.o 
lO mak , KQHa roJ uch. DryinJC. ~~grn - fnaJOn. •ca ti()u. fll !iiOO. 

past e. · 

Per ct. 
Hornellavill e ....... , 20 

Angola .. ........... 21.4 

, I 
, A lfred Ceut-er .. . .. . 22 

Jamestown ..... . .. . 

Cairo (clay and abnle 
miltture). 

18.5 

23 

----------e-.----
A ver . Mao;. Per ct. I Pu ct. 

39 L ea n .. . 2. 71 5. 3 J, 900 2, 050 2, 200 35 

91 

61 

16 

97 ' 

95 lig htly 4 10 1, 900 2, 050 2, 200 
plas t ic. 

62 Pia lie . 

22 Lt•:o n ... 
1 

100 Gootl .. . 
1 

.5 

9 

7. 5 

9 

1, 900 

1, 950 

J., 900 

2, 050 

2, JOO 

2, 050 

2,150 

2, 200 

2, 150 

I Rept. N.Y. tate goolngist, 1896. 
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In very en e t he product buru to a rather ueep red when heateu to 
compl •te vi t rification . 

O H IO . 

Accoruin g to Prof. E . Orton , jL"., no impor tan t developments have 
oecuL"red in the lay.workiu g indu try of Ohio durin g 1 96. 

A t anton ad vic ha been perfect d by Mr. 0. Gi ·en for drying 
brick by th wa. ·te heat of cooling kiln s. Hi method i imply to 
ex ban t tb hot air from a ooling kill1 miugle it with t he proper quan· 
tity of ·old xterna.l air and ulow th i mixture into the drier. It is 
workiu g v ry w ll. The method i e pecially applicable on large plants 
and on a lay whi ·h will stand plenty of ventilation iu drying. For a 
ten<l r •lay t hi · p lan i not appli cable. 

In th ' tonewar iudu ·try tber i a growing tendency among Ohio 
potter to u white and colored glazes instead of th weJl.known 
Albany . lip. Whil promi ing and acceptable, t he u w color has not 
y t been tlloroughly perfe ted . E namel brick are being made, but the 
indu try i not activ . 

Roofing tile may b looked for among the important product of Ohio 
in the futur , especia lly those of the shingle type. One new plant, 
makiug iuterlockiug tile, ha been star ted at Zane ville. 

Au important matter i the on tin ned ucce of the school for clay 
worker at ' olumbu and the recent e tabli . hm nt of a $250 fellow hip 
for h iuv igatiou f pr blem · of int r t to clay workert~. 

WYOMING . 

ix a oaly e . 
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..4nalyses of 11 n1ineml soa)J ' clay from ll"yomi II fl. 
~ - --

l. 2. :c. 
-~---

Per aent . Pe1· cent . Pc,. t·en t. 

iO, ... .. . .. . 

.AhOa ... . .... . 

5!l.7 

15. 10 

JgO.... . . . .. -1.14 I 

CaO . . . .... .. 0. 73 

Fe,Oa .. .... .. 

61.0 6.). :..4 

17. 12 15. 

1. 2 } 5. 34 { 
2. 69 

3. 17 3. 12 

.•. .). I 
Pel'f•ent. ll'er cent .

1 

63. 25 I i\ . 74- I 
12.629 22. 3 

3. 973 1 1. t7 
~. 121 . 75 

3. 10.> I 1. 

6. 

l'c,. cent. 

5J. 26 
27. 10 

2. 15 
1.14 

Water ..... .. 

2.40 

16. zs I 12. 10 9. 79 6. 91 ud t. 
a, ............... .. . 20 . . . . . . . . 3. 5i\ 3. n I . 74 

. 1···· -- ·· ....... ....... ............. . 
. -99-.-o-~ 101. s7 9 . 12 

1 
100. oo ~ 

~-------------------~-------
ualy:r.ed by . P . R. R . chemist. 

2. From ook onuty. llr. II. We tphal, nnaly t. 
3. atnn a, Couu ty . Prof. W. C. Knight, aua ly t. 
4. From P dro, 7 mil west of ew a tl . Prof. \ • . Knight, uualy t. 
5. }'rom D. Line ott, Rocke-r ek , Wyo. 
6. From Iifton n ar Newca tle, 'Vyo. 

From the above analy e it will be noti ed tllat thi clay contain , 
large p rc ntag of water po ibly <ln to tbe pr :;; nc 
ilica, as it a tion when mixed with water would ·uo-ge t . Thi larg 

amount of wat r can e it to ·hriuk ex ivel and rack in burniu 
and together with its lack of pia ticity ha bot it out fi·om th lay­
working indu try. 

What few u es the mineral oap clay ha bad are vari d. It i 
u ed to orne xtent at Co ter ity a an adnlterant of oap. The 
Rock r ek material ba beeu u ed a packing for hor hoof and 

or Knight states that om of it ha been hipped to paper 
manufacturer in the Ea t. Tllere i an additional u to which it 
might perbap be put, and that i for the manufacture of hydraulic 
lime, which is made from lime tone and clay with much hydrou. ilica. 

LITERATURE. 

In the past year or two there have appeared a numb r of articles and 
book on ceramics in general, or on pecial branche of it. Tbe titl . 
of the more important one are giveu below. 

B1 cno•·, C.-Die fenerfeste Thone. \Viesbaden , 1 96 (new edition). 
BLATCIJLEY, 'V ... -The clays of the coal-bearing counties of Indiana. Ind. Geol. 

Survey, XX. 
BRA.."NER, J. C.-Bibliography of clays and the ·erarnic arts. Bull. U. . Geol. 

urv., No. 147. 
CALVI , S.-Vol. V, Ia. eol. Survey. 
CRAMER, E., and li.E llT, H.-Seger's gesammelte ch riften. Berlin, 1 95. 
CRAWFORD, J.-Notes on California clays. 13 Ann. Rep. Calif. State Mineralogi t. 
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FERRY, C.-Note on fire clays. lineral Industry, Vol. I V. 
GniFFI N 1 H. R.- lay Glazes and Euam I . Indianapolis, 1 96. 
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H LMES, J. A.- otc on clays of North Carolina. Trans. Amer. lust. Min. Eng. 
1 95, Vol. XXVI. 

LANGE "RE K, C.-Th hemistry of Pottery. Easton, Pa. 1895. 
{AYUEHY, . , and KLOO , .-On the composition of ome American kaolins. Jour. 

hem . Soc. , 1 95. 
M CALLEY, H.-Report on the \"alley reg ion. Ala. Geol. urv. , Pt. 1, 1896, p. 6 . 
P E "NO K 1 J. D.-On the expansion and conductivity of fi re bricks. Trans. Amer , 

In t. Min. Eng., ept. 1 96. 
PBIL.IP and HOOP~; R. Pottery and Por elain Marks (nearly a.ll foreign). New York, 

1 96. 
WnEELER, H. A.-Vitrifi d Paving Brick. Indianapolis, 1895. 
vVBKE LER, H. A.-The clay of Missouri. Mo. Geol. urY ' Vol. XI, 1896. 

CLAY ""ALY E 

In '' 1ineral Re onrces of the United States, 1894," a table was given 
of Ameri ·a,n clay analyse , which contained nearly all the analy es 
publi ued up to that time, a well a a number of uupubli bed one . 
Since tbeu o many add itional ones have been .collected that it has 
been d emed d iron to compile a upplementary table. The pre ent 
on contain analy ··e of re id ual la,y , ka~lin fire clays, pottery 
clay , pipe clay brick.clay , bale , and paving brick clays. 



L ocali ty. Remarks. 

Missouri : 
RaHway cut at Tiptop, Iron ........ .... .......... .. ... .. 

Co. 
Morris Shaft, Linco ln L;o ... ... . 

1 

.. . ............. . ........ .. . 

1 

Colbert Shaft, Li ncoln Co . . .. . ....... ..... . ... . ... . . ... .... . 

I 

Alabama: I 
12 miles southwest of J acksou . . . ...... . .. .. . .. ...... ... .. . 

v ille, Calhoun Co. 
}' lorida: 

Bartow, LnkeCo ...... ......... 1 Washed ............. ... .. 

4milessouth ofLeesburg, Lake 
o. 

Indiana : 
L awrence Co .... .. . .... ... .. ... Nonplnstio white kaoli n . . 

Missouri: 
Glen J.Ueu, Ballinger Co .... .. . Used for white wa re ..... . 

Do ...................... .. ............... . .... .... .... . 

Brook's Land. Cape Girardeau 
Co. 

M. E. L. &M. Co., nearCbilton , 
Carter Co. 

Used for white wnre . ... .. . 

K aolin was h e d, not 
worked. 

.il.nalyaes of olays. 

RESIDUAL CLAYS. 

Sil ica. Water. 
1tlis· 

bmed. 
Maf!· l A lka· l I I c~lln.-Liruo. l nestn. lie•. Com· Froo. neous. 

bllJOd. 

Firm names, authority, or 
analyst. 

--- -- Alu. Ferrio 
Com-l l''ree. minn. ox.lde. 

------------------1 I 
Perot. J>erct. Perot. Perot. , Per ct. , Perct .l Per ct., Per ct. I Perct. i Per ct. 

00. 05 4. 63 2. 31 Trace. Truce. U nd e· 2. 72 1t1issouri Oeol. Sur., Vol. XI, p. 
564. 

72.35 

65.85 

ter· 
lmiued . 

15. 86 I 2. 25 I 1. 09 I 1. 48 

21.20 2. 05 . 52 1. 27 ..... . I 

KAOLlN. 

3. 05 

4. sa :::: I 
Loss 
2. 46 

2. 64 

Missouri Geol. Sur., 1872, Vol. 
U.p. 288. 

Do. 

45. 77 I 89. 46 I ...... ·I . 79 , ...... . / .... ... I 13. 96 , . . ... .. j ...... . 1 G. H.. Biwan, analyst. 

49. ao 3-1.50 .65 1. 90 

46. 11 89.55 . 35 .14 

44 . 75 38.69 1 . 95 . 37 . 30 

72.:10 18.94 1 . 40 .68 . 39 
63.50 24 .55 ..... ... 1. 60 .48 

91.05 I 5. 04 . 69 .24 . 22 

73.82 18.16 1. 32 Lrrrule. . 21 

1. 40 12. 25 

13.78 

I 
. 35 1 15. 17 

....... , 

I 

so, 
. 07 

FurniRhed by A.. H . Parslow, 
Tampa, F la. 
ircu lnr of Standard Kaolin 
Co . 

Indiana Geol. Sur., XX, p.l05. 

. 42 7. 0~ . ... ..... .... . 1 Mo.Geol.Sur.,Vol.X1,p.563 . 

W nshjng Co . 
...... . 1 7. 30 2. 20 . ..... . 

1 
From Glen Allen Kaolin 

. l2 ...... . .... . .. 1 ...... . 1 
::'llo. Oeol. Sur., XI, J>. 536. 

.24 1 6.16 , ....... 1 ....... 

1

Ibld. 

1-0 
I-' 
~ 
00 

a: z 
t'l 
~ 

b 
~ 
t'l 
(f1 

0 
c: 
~ 
0 
t'l rn 



Analyau of olaya-Continued. 

KAOLIN-Continued. 

Loca!Jty. Remarka. 
l SiJica. 

Com-/ Free. 
bined. 

Missouri-Continued .. 
Stirling (l\1.acy place) , Howell 

Co. 
Washed, ootworked ..... . 

West Plains (Yates Bank), I Not worked . . ... ......... . 
Howell Co. 

Aurora, Lawrence Co . ...... ... l B.aUoyeite .. . . . .. . . .. .... . 

Porte r and Coates Shaft, Au- 'I RalJoys;to not worked .. .. 
rora, La.wrcnce Co. . 

Lows,· iUeShaft, Aurora, Law- .. .... do .. . .. .. ... .. . . .... . . 
renee Co. 

Co. worked. 

Per ct. Per ct . 
57. 75 

60.55 

44.12 

34.53 

32. 44 

8). 18 Arnold Land. Thayer, Oregon I Kaolin (was h ed) not 

Trusty Land, Winons, Sh11n- Not worked .. -... .... .. .. . i 56. 74 

non Co. 
Nor th Carolina: 

Grover Cleveland Co ........ .. , ..... . ........ .. ........... . , 55. 2( 

Harris Mine, near W ebster, ............................ 4J. 62 1 2. 28 
J ackson Co. 

Peunsyl ''ani a: 
lou Loch, 'iVbite L and Kaolin 
Co., Chesler Co. 

South Carolina: 
Aiken .................. ...... . .......... . .... ...... ... ... .. 

50.96 

44.94 

Alu · 
mina. 

/ Water. 
. Mag- I Alkn .. ------ ~{is -

bin~d. l ree. noons. 

}. .. irru nnmef!\ a utborit~~ , or 
ana yst. l,II•H;./ ncsia. lies. , Com- , ;• . cclln-

J•u ct.l Per ct., Per c~~-P-e_r_c_t_ ,-p-.-r-c-t. p.,. ct. Per ct. _P_e_r_c_t_l-------------

27.60 2.09 .24 .31 .09 11.33 1 ...... . ..... .. I bid ., I'· 564.. 

24.77 .84 . 25 .4l . 68 I 52.86 Do. 

37.02 
6. 41 

5.53 

12. l<L 

27.29 

30. 84 

40.66 

. 33 

2. 59 

2.17 

1. 88 

6. 87 

.84 

.14 

33.30 

.19 

2. 20 

2. ;,g 

. 16 

. 24 

as. oo 

.14 .18 

.26 1 .18 1 1. 21 

... : ~8.1 ... : ~2. / Tr~;: · 

2. 42 . .. ..... 

39.1° 1 . 52 1···-··· 1· ······ · · · · - ·· 

7. 19 9. 97 I ZuO. 
37.23 

6. 94 I 11.65 

4. 52 

Mo. Geol. Sur , Vol. XI, p. 566. 

I bill., p. 566. 

Do. 

Do. 

6. 20 I 1. 20 1 .. ..... 1 Ibid., p. 570. 

12:89 
1a. oo I .84 

,V. M . .Bo1vran, anal. 
J'. A. Ilolmes, '1'. A. I. M. E. 

Vol. XX. 

8. 95 / ...... . / ....... I A. E. Bm·ues, anal. 

na 
'l'iO, _j . 65 

P ,O, 
.ll 

. S. G. S. Bull. No. 148. p. 290 . 
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Analyaes of clays-Continued. 

FIRE CLAYS. , -
Locali ty . 

Silica. 

Remarks. Com- 1 / ,~/" · !Ferri c ! binod. F ree. · '" '- oxide . L ime. I Mag-nosiu . 

'Vater . 

.Alka- 1 --- I Ilea. ·- Mia· 
Com - coUa-

bined . l Free. noons. 

Fi rm names, authori~ 
analyst. ty, or I 

Alabnma: 
Chnlk Blutr, Marion 

Arkansru.: 
o . .... . . . 

. 1Pu: l Perct.,-;.,:IPerct. , Per ct. , ~er ct. I Per ct.l Prr ct. Per ct.! Per ct. . . 
\ ITiute .-!ny .. .. .. .. .. .. .. . 47. 20 37.70 0. 91 Trace. 'J race. 1'-raoo. 14 . 24 1 .. .......... --I .Ala. Indus. and Sc1. Soc., 189o, 

Black Rook, Lnwrcnre Co .. . ..... ... . .......... . .... .. . . .. 
Colorado : 

Golden, J e fferson Co .... . . . .... . .. . . . ........ . ............ .. 

Indiana: 
J.eather ' Vood Cree k, ~ milo 

from Bloomingdale, Parke Co. 
Mecca {S. L . l\fr CunB) , Parke Co 

W es t Monlezu mi• {J : Burns), 
Vermilion Co. 

Iowa : 
Crills Mills .......... ... ...... . 

Kentucky: 
It miles east of Pr.vorshu rg, 

Graves Co. 

U nder ola.y No. 16 ........ . 

U nder clay No. 10 ......... 

''rotao.oous cla.y ... . . . .. .. . 

un t Snvage Union Mining , ...... ... ......... .. .. .. .. .. D
· lnd : 

o., Allegany Co. 

---- --
<Jiron det erm ined as F eO. 

84.24 

49. M 

73.32 

63.00 

83.44 

67: l4 

56. 40 

56.15 

11.50 

34.04 1 

16.06 1 
23.57 

10.36 

. 08 

a.88 

1.10 

a. 46 

I. 87 

a. 28 
. 27 

19. 93 2.39 

30.00 ..... .. 

. 52 . 02 

. 61 . ~6 

. 70 . 70 

. 44 I . 89 

. 36 I . 14 1 

. 421 3. 98 

Trace. 13. 91 

8. 12 

I v. 21 

I 
1 ...... . 

2. 69 I 6. 45 .... . .. J cl.JO 

. 74 I 3. 15 

p. 50 . 
J ou r. Chem. Soc., ·vot. XVII, 

October, 1896. 

Fnrnished by Golden P ressed 
and Fire Brick Co. 

Ind. Geol. Surv. , Vol. XX, 
p.4.9 . 

Ibid. , p. 133. 

Do. 

. 55 1 .251 1. 28 5.59 

.. ... .. ,cl.29 

2. 98 ... ... . J G. C. Patrick, anal., furnished 
by Iowa GeoL Sur . 

. 40 Trace. , 5. 27 7. 93 1-...... R. Peters, an al. 

I 
33. 295 . 59 . 17 1 . 115, ....... 9. 68 J ....... Ott<J W erth, anal. 

__ I 

bOrgauio matter. 

I 
c Titanic acid. 
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Locality. Remark e. 

Alic.Wgan: 
FlusWng, Geneeee Co ...• . •. .. . , U sed for fire brick . ...... . 

:\Hseouri : 
Mexio,o, Audmln Co .... . .... . . t;sed for buff fire brick .. . 

~: :: :::-::::: : ::: :: ::::::::: 1 ::::: :: ::: ::::::::::::::::: 
Vandalia , Audrn.in Co ......... . Wru.bed flre cln y . ....... . 
Columbia (Fay's Bank), Boon se<l for stone ware .....•. 

Co. 

Fulton, Callaway Co ... ....... ·1 UAed for lire lorick .... ... . 
New Bloom~eltl , Callaway Go .. N~t worked . ....... ·: ... .. 
Leasburg, Crawford Co .... ... . Fhnt clay for fire br>ck . . . 

Sankey M.ine ........ .. ....... _I F lint clay not worked .. .. . 

1 
Dry Branch , F ran klin Co.... .. Jo'l ~ n t clay for fire brick .. . 
D rake, Gnaconnde Co ..... .. .. ·I F~mt duy not wor ked .... . 

Owensville, Gasconade Go ..... 
1

. - - .. do . .. . · · ·--- · ·---- · · · 
Baker's Shaft, Lincoln Co . ......... . .... .. .... . . ...... ... . 

Clapper (Williamson), Monroe I Used for stoneware . . .... . 
Co. · 

I lUg~~;,~: -~;~~~~~-.~~r; ·c~::: :1· ~~;~!0.,;~~- ;~~ -~~~ -~~~-;~: :: 
L._::sall1es, 11or~tan Co ...... . .. Not worked . ......... .. . . 

Analyaa of clays- Continued. 

FfRE CL .\ VS- Contin ued. 

Silica. \Vater. 

F ;= •••"· '"""=l 1 A.lu- Ferrlo l L ' . e I Ma_g- A.lka· 11is-l 
cella-

m· l 
mina. oxide. 1111 

• nes1a.. lies. 
Com- I F neous. Rnnly•t. 

loined. Free. I bl ued. ree. 

Ptr ct. ' Per oL I Per ct. , l'er ct. Per cL i l'er· ct . . Per ct. Per ot. ,l'er ot.
1 
Perot. . 

70.55 

1

21.20 3. 20 I. 90 1. 50 1. 65 . . . . . . . .. . .. .. . .. .. .. Sag m a w Clay Mfg. Co. 

sa. 77 1 30.90 1. 74 . 39 . 32 . 49 12. 68 1 ... .. .. 1 ....... M issouri Geol. Snrv., Vol. XI, 

p . 563. 

51.40 33.64 1. 26 : ;! r~~;.~~: 1. 28 I 11. 48 ....... 1 ....... I Do . 

55. 12 30.71 1. 51 1. 37 10.56 --- ---· .. .... . Do. 
53.77 32.52 1. 42 . 28 . 22 .52 12.34 ······ · ·· -·· · · Do . 

61.22 25.17 I. 47 . 31 '!'race. 1.88 8.14 1. 66 · ·-· ·-- Do. 

47.30 37. 54 1. 48 . 57 ... ... . . 50 12.76 · · · ···- . .... .. Do . 
48.60 35.65 1. 95 .51 . 26 . 49 12. 48 ------- ·· ··· ·- Do. 
43.82 38.24 . 23 1. 93 .. ..... . 73 14. 94 .. . .. . . .. .. . .. Mia so uri Geol. Sn " ' ., Vol. XI, 

p. 564. 

50.18 33.03 2. 31 I . 24 I 2. 06 10. 43 

::~: ~~: 1. ::: :::1 
Do . . 68 I 

42.60 41.88 .62 .28 . 20 . M 14.. 00 Do. 
40. bO 43.22 . 31 1.11 Truce. . 51 14. 15 Do. 
«. 70 35. 92 3. 35 3. 00 . 21 . 29 12.20 . 42 .... --- Do. 
34. 40 18.62 Trace. 15.27 6. 25 ---- --- --.-- .. ...... . Loss J\[issour-i Gcol. Snrv ., 1872, 

I 1 23. 08 Vol. U , p . 2l!8 . 
70. ~0 I 20.35 I . 15 I . 67 I . 33 I . 4.9 7. 12 . 79 . .. . .. . M i s~on.-1 Geol. &urv ., Vol. XI, 

p.o66 . 

67.76 

1

21.90 I . 69 1 . 96 1 . 24 1 
.24 UO . "

1 

....... Mo. Goo> '"' ·· VoUO, , . J 
45. 12 40. 40 . 47 . 29 'l'rnco. . 30 13.34 ...... . ..... .. Do . 
68. 94 2 1. 18 .78 . 61 . 4~ . 66 7. 08 .. .. .. . . .. . .. . Do. 
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L ocality. Remarks. 

.J.nalyseB of olay&-Continued. 

FillE CLAYS-Continued . 

SUica. 
Water. I Mis-

.A lu- Ferric 1 . . Mag- .Alkn.- · cella-
miru>. loxido. l ,tme. , nesia.l lics. I Com- I F neou~ . 

bined. 'ree. 
Com-

bined . I Froo. 

Firm names, authority, or 
analyst. 

I I l--l--1--l--1--l--l--l--l--l--l-- ------
Missouri-Cont inued. 

Linn (Gostang), Osage Co . . ... 
St. J'ames (Buskott Bnillk) , 

Phelps Co. 
Do .... . .. ........ .. ...... . . 

Flint clay not worked .. 

Do . . .. . . .. .. . ..... .... . ....... .... . .... . . ...... . .. .... . 

Rol~~~~-s-~~~~~~~~!:~~~~P~-C~~~ - ~~n(~0cl~~-:: -- ._ :: ·.::::::::: 
Bartold (-Jamiesou's),St. J,ouis Fire clay for fire brick . . . . 

Co. 

Do . ..... ... . .. ... . •...... .. i W ashed fire clay for clay 
pots. 

St. Louis ..... .•. . .... ..... . .. . Siliaacla.y ...... .. .... . .. . 

St. Louis, Chrysty Clay Co ... . Washed fi ro olay . . .. . .. . . 
Do ......... ............ . ... ..... do .... .............. . . 

Do.. ... ...... . ....... .... .. U sed for lire brick ... ..... 

l:it. Louis, Lacle<le l\li.ne ....... 1 •.. . . do .... . .... ... . . .. . . .. 

Ptr ct. I Per ct. I Perot. I p.,. ct. I Per ct. I Per ct. I Per ct. ll 'er ct. I Per ct. I Per ct. 

47.87 

51.05 

4fi. 88 

47. ~06 

6 1. 408 

63.39 

53. 90 

55. 61 

72.17 

64. 35 

60.66 

61.73 

57.34 

37.H 

34.28 
.83 1 .42 1 .58 
. 39 '! rnco. 'l'racu. 

40.07 :,1 , ~, . 24 

38.173 . 09 

25.551 .281 1.32 1. 43 

22.75 .82 . 22 1 . 05 

28.85 4. 19 ]. 01 .11 

27.36 I 2. 73 . 87 . 07 

18.72 ]. 20 . 20 .11 
21. 16 2. 63 . 61 . 30 

24. 51 2. 28 .... .. . . 46 

23.56 .lil6 . 55 . 15 

24. 68 I 2. 60 . 90 .49 

a Titanic •ciu. 

. 50 1 13.18 1 . 37 1 ...... -~ Mo. Geol. Snr. , Vol. XI, p. 568. 

.11 14.33 . .. .. . . ... . ... Do. 

.... ... ,13. 40 
1. 41 13.60 

...... . 9. 78 

. 89 1 8. 00 

. 85 II. 61 so. 
. 22 

al. 05 

.7l l ll.J3 1 2.26 1 so, 

3. 27 

I. 75 

. ..... . 
. 51 
. 70 

6. 56 

8. 94. 

11. 39 

. 51 
al. 36 

1.68 

2.63 l al.07 

Do . 
Do. 
no. 
Do. 
Do. 

Do. 

Furn is he d by "H. B u rden, 2d. 

:Mo. Geol. Sur., Yol. XI, p. 568. 
From Christy Clay Co. 

I . 00 9. 25 2. 94. I so3 I Mo. Geol. Sur., XI, p. 5~. 
. 56 

al.OO 

. 67 I 11. 55 I 2. 86 I S03 I Mo. Gcol. Sur. , XI, p. 570. 

. 5-:1 
a I. 60 
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Loca lity. Remarks. 

Analyses of clays-Continued. 
F IRE CLAYS-Con tinued. 

Com· 1 Fr 
bioed. 

Mis· 
cell a· 

SiUcn. I I I I I I " ' •ltcr . 
Aln· Ferric . ~fn;: · AJkn-
miun. oxicle. Ltmo. nes1n. lies. 

~ Om · I u incd. Free. I nco us . 

} 'irm u::un es, authority, or 
nnaJyst. 

I I 1--l--l--l--l--1--l--l--l--1--l---------
Missouri-Continued. I iPtr ct. l Per ct. , Puct. ,Perct. !Per ct. , Per ct. , f>crct. , Per ct. I Perct. ,Per ct. 

St. Louis, Evans & Howard. .. Used for fire brick .... .... 59. 36 23. 26 3. 06 . 65 . 42 . 03 10. 20 2. 74 SO:c I Mo, Gcol. Sur. , X l , p. 570. 

. 35 

St. Louis, Parker & Russell . .. Fire brick and gll8 retort.~ · 1 67.47 
1 19. 331 2.56 1 

St. Lou.is, Columbia B . roa(i Washe<l clay for ghlSs pols 52.98 28. 87 2. 48 

(Sattler). 

St. Louis, Jamieson French 'Vnshed pot clay ........ . . 52. 52 31.40 2. 34 

Fire Clay Co. 
Columbia B. road , St. Louis ... . Not worked . .. . .. .. . ...... 51.66 30.78 2. 90 

Do ....... . . . ...... . ...... . . · ···· ··················· ··· · 53. !H. 28.2 1 4. 00 

Coffin & Co., Gratiot . .... .. .. .. Washed for glass pots . .. . 55.00 29.62 2. IS 

Do . ..... .. ..... ... ........ . . ... . do ........... .. .. .. . . . 56. OJ ,. ~ I 
1.1 3 

Do . ... . .. .......... . .. . .... Fire brick .. . ...... . ... •. . 48.27 31. 35 4. U7 

Do .... . ..... . ............. . .. . .. do .. .... ....... ...... 56. 47 28.24 2. 26 

Higgins Pit, Lakeman, Shelby Used for stoneware . ...... 58.50 ao. so 2. 34 

Co. 
Do .................. . ...... ········ · ---····· ··· · · ······ 67.60 18.97 I. 25 

Chiles Bank, Warren Co .... .. . Flintclav . . .. .. •.. .•..... . 46. 18 38. 12 . 32 

Kelly"s Pit, Warren Co . ... . ... . . . . . . do . ....... . . . ........ . ~a3 . 5G 41.48 . 35 

Natioual Pit, 'Varren Co . . .. ... · ···-- -- ··-·· ·· -· -· ---· ·· --· 44. 3..1 40. so . ~7 

. 41 I 

. 51 

.07 1 

.87 

. 40 . 42 

1. 2"& .88 

l. 01 .11 
. 91 .29 

l.J7 . 21 

2.13 . 21 

1. 00 . 32 

1. 20 . 51 

. 20 '!'race. 

.5-'. Trace. 

. 45 · ····· · 
'l'racu. . 35 

ai.Ul 

I. 07 1 7. 73 1 2. 72 1 so. 
. 24 

l. 01 11.42 3. 68 

. 01 .. ... . "!" ..... . lb12. 42 

11. 86 4.06 , al.85 . 99 

. 76 13.26 ...... . . ... ... 

. 27 11. 61 · · · -··· ... . . .. 

.09 8. 77 .H c. 20 

1. 28 8. 42 1. 27 2.10 

. 45 ll. 44 --- ---· ....... 

. 30 6. 74 . 40 

. 06 10. 03 1. 42 
1. 20 14.01 ... ... . -······ 
. 20 14.05 ----· ·- --·-· · · 
. 20 14.18 ·- · -- · · ·-·-··-

Do. 

Do. 

From t he comJ>nny . 

Mo. Gcol. Surv., XI, p. 568. 

Do. 
Do. 
Do. 
Do. 
Do. 

M o. Gcol. Sur v. , XI. l'· 570. 

Do. 
Mo. Geol. Surv., XI, p. 572. 

Do . 
Do. 

I 
Do .. ................. . ..... Sandy clay .. ...... ... ..... 78. 44 14. 08 1. 56 Trace. .37 .18 5. 62 --- --· - · ···- ·· 
Do . . . ... ..... . ............ . Fire clay . . . ... . ........... 56. 69 27. 18 1.68 I. 08 1. 60 2. 74 9. 68 ···--· · ··-·-- · 
Do . . ............ .. ... .. ... . . . . .. do . .. . . .. .. . .•... . ... . 55. 60 1 2~. 22 1. 02 . 81 1. 22 2. 62 10. Ot ···· ·- - ---··· · _j 

Do. 
Do. 
Do. 

a Tit.anic ncid. b Ignition. cOrga_oic matter . 
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.Analys tJI1 of clays-Continued. 

FIRE t.'LAYS-Continue<l. 

I 
---- -

Silica. 

Locali ty. I Romnrks . I I - A_lu- Fo~· ric Lime. :llfn,g- A_lka- 1 I ::ii~-
Qom- Fl·ee. nuun. oxtde . uosJa. hes . Corn- }' ·ee noons. 
blUed. bine<l . 1 

· 

---,-~- --,-. Missouri-Conti nued . I J'erct. , Per ct. f'uct. Per ct. Per ct. P er ct. Per ct . Per ct. Per ct. I Per ct. 
National Pit, Warren Co. . . . ... :E'iro clay. ... .. .. .... ...... 53. 14 28.51 1. 32 . 70 I 1. 01 . 97 14.56 

Do .. . . . .. ... ...... ..... . .. .. .... do ····-··-···········- ~ 52. 60 27.5-1 1.60 1. 22 1 2.24. 2. 14 1 13.68 

Now Jersey: 
M ill viUo, Cumberland Co...... Crossley 's ciny....... ... .. <7. 15 15.65 Trace. I . 75 . . . . .. . 5. 35 
South Amboy, Middlesex Co . . . IT. C. P errino & Co ....... I 61.76 26. 14 . SO .•. • . • . . . . . . . . 9. 60 

'Voo<lbridge,Middlesex Co .... . 
1

1 
Crossloy'Mclny ·· -·-- -··· ·1 75.7.1 18.34 .06 1 .66 . .. .... 4.58 

S.I. Terra Cotta Lumber Co. , . . ... .. ............ . . .. •.. . . 56.62 31.50 1.15 JT rnco . .. ..... 9. 74 

Water. 

1. 70 ' .- .-- . . 

:::::: :i::::: :. 

Firm nnm ea, nutbority, or 
ana1y~ t. 

:IIo. Gcol. Sur., XI, p. 572. 
Do. 

Fu ru ished by H. B urden, 2<1. 

Do. 
Do. 

Do. 

\\"oodbridge, Uiddlesox Co. j 
Vnlentine &Co., W oodbridge, .. ... .. . . ..•..... . ...... . . . . ! 66. 82 

i\fid11lesex Co. 
Do ... . .... •. .... . .. . ......... ... . ........... . . . ... . .... 6-1.90 

32. 40 

25. 28 

~0. 840 

.15 1 ...•• . • ---- ·· · 10.04 ·······j-- ··--· Do. 

.52 1. .. .... ....... 6. 68 . ...... 
1
.. ..... Do. 

Cleveland Brick Co., Grove r, Sandy clay, burns white .. 
H uut erdon Co. 

Ohio: 
Freeman Fi:ro Clay Co. Frc~-

matl , J efl"orson Co. 
Moan~ , Kylo &. Co., Hnngin~: 

Rock, Lawreuce Co. 
MarthaL.Lacey, Ironclalo, Jef­

fe rson r:o. 

No. 2 fh·e clay . -- .. · ·---- --

Massillon, StarkCo . . .. . ..... .. ............... . ............ . 

Canton, Stnrk Co . .... . . .. .. ... Fo•· firo brick ...... . ..... . 

55.24 

66.75 

58.72 

52.00 

61. 58 

I 
69. 85 

a Magnesia determined as MgCOs-

10.95 t . 25 

25.34 2. 34 

24.00 3. 00 

~ 1.14 1. 20 

19.43 . 51 

.os l .0~ 'Trace. 12.89 ... .......... . 'Ym.Bowran,annl. 

a2.05 l 
1.00 1 ...... . 5.40 ...... . ....... . Furniehedbycompany . 

b . 60 I a. 43 2. 28 8. 95 Do. 

10. 00 F urnis hed by 111. L. Lacey. 

.45 . 70 11.93 

.12 .10 2.59 7.35 J ..... ... ..... . 

bLine determined as CaCO,. 

F rom Massillon St.on 
Fire Brick Co. 

F rom Royni Brick Co. 
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Loc,.lity. Remarks. 

Analyse& of clays-Conti11ued. 

F I HE CLA. YS-Contiunetl. 

Silict1. I I I I Water. 

I 
Mis-

- A.lu · F erric Limo. M~~:g· Alka- colla,. 

bi~:l. Free. bin~d. Froo. . 

Firm names, a.utbori ty , or 
analys t.. , nHna.. oxu.l o. I nest n. hos . Con neous 

,----------~ I 
• . . • . j Per ct. I Per ct . Per ct. Per ct. Per ct . Per ct .I ,J:~r ct. Pt~· ct. Per ct. Per ct. I 

Do, er F tre Bnck Co. , Strao- J...... .. . .......... ........ . 50. 09 36.06 1. 01 . 38 1 . 12 lt nco. 12.40 . . . .. .... .. .. . .J. ll. Cromer, 
burg, Tuscarawas Co. pnuy. 

nnal. for com-

Pennoyh·anta: I 
Lookbaven, CUntonlJo . . ....... l Soft clay. ..... ............ 50.80 3. 2.28 1.77 . 05 . 47 4. 56 ... ... . ... . ... la8.94 1 Queen's Jl uu l'' ire Brick Co. , 

b 1. 25 P. \C Shimer, anal. 
Do ..... .. ....... ........... 1 nard clay . . . .. . . .. .. .. . .. 45.05 36.36 1. 19

1 

. 08 .. .. . . . J. 30 ...... .... . ... 

1
:1:.·~~ Do. 

Salina, W6!!tmoreland Co ... . . . . .. . .. . ... . ........... . ..... ·1 43. 75 40.900: . 769 Trace. . . .. . . . . . . . . . . 14. H . . . .... . .... . ·I Kier Bros. , Pittsburg, Pa. 
Valley Forge, Chester Co . . .... .\L .J. Bean 's clay .. . ...... 7l. 88 19. ~6 I 1. 50 l. 04 . . .. . .. 5. 40 

Brady's Run, B. R. Fire Brick .... ..... ............ . ... . .. 

1 

08. 92 22. 38

1

' . 980, . 19 . 172 . .. . . .. 6. H 
}' urui s ltetl by fl. Bnrden, 2d. 
1' . G. Frick, nnal. 

Co. 
Manowu, Allegheny Co..... ... . . . . . .. . . . .. .. . . . . . . . . . .. . .. 04 . 17 20.75 2. GO • 40 . 12 . . . . . . . .. . . .. . . . . . .. . . . . . . . . From :\{nnowu i\Ifg. Co. 
Hunker Station.... . ... . . ...... . .. . . . . .... ...... ... . . .. ... 41.75 1 40. 09 . 65 . 03 J. Ol .. . . ... 13.20 .. .... ........ l"rom \\' estmorelnn<l Fire 

Arthurs, Clar ion Co- .. . .. .. ... , .... . . ... ... . . ...... .. .. ... . 
Pitlsuurg, Allegheny Co . . ..... Sili cn brick . . . . . ....... •. . 

Sonth Dakota: 

Rapid City, Pennington Co ... ·J C. A. hla rshnll 's . . . . . ... .. 
Do . ...... . ..... . .......... . Dark cla y, baso of hil l. .. . 

Texas: 
Bowie, }lontagueCo . . .. ·······!· . . ... . .... . . --- . .. . . ...... . 

a I gnition . 

42. 56 

96. 79 

87. 05 
3. 30 

60. 48 

\. , • B r ick Co: 
43.16 IIrnce. . 44 .15 ..... .. 13.99 . 2-1 .• •.• •. ]i rom F.rskmo & Co. 

. 93 . 14 1. 86 . .. . . . .. . .. . . ... . . . . . 14 . . . . . .. }'rom Stuart }' ire Brick Co. 

6. 56 1 .6·1 1 .05 1 1. 24 )
1 

3.0081···· · .. 1· · · ··· ·1· ·· ·- .. I F urni slte<lby}'.C.Smit.lt . 
12. 30 . 80 1. 30 Trnco. 2. 70 . . . . . .. . . . . . . . . • . . . . . Do. 

24. 60 2. 43 • 81} • 75 ... ... ............. . .. '~' ..... . i\Iontng uo Coni :Mining Co . 

b'.ritanic acid. 
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I LooaJJ ty . Remarks. 

Indiaua: 

.tlnalyses of clays-Con t inued. 

Sil ica. 

P IPE CL AYS. 

A lu · JFOITic l L' J llfng· 
mino.. ox ido. nne. neaia. Com. 

bi ned. Free. 

Alka. 
lies. 

Water. 

bi~~i. l Free. 

llfia· 
cella. 
ncoua. 

Fmn names, a.uthor~ analyst. ·ity, or I 

Cannelton, Perry Co., Wm. 
Per ot. /l'er ct.l I; rot.l Per ~t .l Ptr cl .l Per ot.,J'er ct. J Perot., Ptr ot.IP": ~ _ 

Undor·clay .. ... ....... .. . / 65.83 2 •. 94 2. 64 . 308 . 8581 ..... . . 7.J.34 ....... ! ...... . Ind . Geoi. Surv.,XX, p. l 25. 

Clarke. 
\Vortbington, Greene Co ....... 1 S. DM>is's ........ .... .... . 

.Missouri: 
Dickey Sewer P ipe Co. , Deep· I Used for sewer pipe .... . . 

water, H enry Co. 
Laclede Mine, S t. Louis . .... .. . !. .... do .... .. .. .... ....... . 

Mi nn esota : 
RP.d Wing, Goodhue Co . . .. .. .. J .. .. do ...... .. 

Ohio: 
Walker 's Station, Columbiana \ Under-clay .... . . ... . .. . . . 

eo.' 

Alabama : 
Tusca.loosa Co .. .. .... .... ..... I Tuscnloosa Cretaceous . .. 

Indiana : 
Runtln gburg, Dubois Co .. .... 1 Used for stoneware .... .. . 

llfary land : 
Cecil Co ........ .. ............. I E. Silkn itlcr 's mine ...... . 

a Titanic acid. 

63.25 24.81 3. 04 

60. 12 2 1. 35 1 7.06 

5n. oo 15.76 I 7. 72 

69.84 I 23.07 I . 48 

5J . 53 1 27.88 1 2.41 

. 48 1. 01 7. 33 l nd . Geol. Su<'· ., X:X, p. 90. 

. 52 I 1. 08 I 3. 43 I 6. 32 I 1. 05 lifo . Oeol. Snrv ., XI, p. 564. 

. 60 I . 93 I 3. 66 I 7. 70 

. 11 .14 T race. I 6. 35 

0. 4~ 0. 68 3.43 1 8.87 

SO, 1 111o. Geol. Surv ., XI, p. 570. 
.73 

······r ····· 
...... . ( 1. 26 

:Froru J. IT. l~ich 1 sewer pive 
works. 

Jnd. Geol. Snrv., XX, p. 133 . 

POTTERY CLAYS. 

66. 122 

69.23 

61. 60 

2J. 7811Traco.\ ....... , .. .... . , ...... ·I 6. 287 , .. .... . , .. ... .. , Rept. on Valley Regions, Ala. 
Geol. Sun· ., XX, p.180. 

18.97 lb0.55 1 0.12 1 0.36 1 2.60 I 5. 46 j ...... . !a l. 50 I Ind.Oeol.SurY.,XX,p. 109. 
1. 57 

29.32 . 28 .40 8. 40 
I 

b = irou dole rmined as FeO. 

R. Oberhol tzer, anal . 
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.An alyses. of clays- Contin ued. 

POTTER'{ C L.A.YS--Cou ti uued. 

Silica. \Vater. I L ocality. R.,mar ks. 
Com -1 Free. 

binetl. 

.A_lu-j Fe;ric j J, imo. j 11£n~:· j .Alka- 1 
D.liO!b OXldC. tl 0 811\. h e&. 

Com- I Fret>. 
lJiued. 

:litis­
ce lla­
neous. 

F irm ua mes, n.uthority, or I 
a nalyst. 

1 

I f'trct. l Per ct. 
Not worked ...... . . ....... 50. 9-l 

M isso nri : 
IV ear Mine, Minden, Barton Co . 

Wal tman 's,Bar ton Co . . ...... ·1 Stone ware cla y .. .. .. . ... , 
Moore Place, Gnlbrie, Call:t· Use<1 for stone ware .. .. . . 

way Co. 
Do ......... . ............... l. .. .. do ......... . ........ .. 

Harrisonville, Cru.s Co . .... . .. . 

1

1 
.................. ...... ... : 

Do .... ... ... .. .. ..... ...... Was bed clay, not work ell 

U nion , F ranklin Co ....... .. ... 1 . .... . .. .. .... . .. .. . . .. . .. .. 
Cal hoo n , H e nry Co......... . .. Used for s lone wa,·e . .... . . 

Dunlap Pi t, Clinton, Henry co .I. .. .. do ........ ... ..... .. "I 
F rowein Pit,Cl_i nt.on, lleury Co ., . .. .. do .. ..... .. .. .. . .. .. .. 
Grant farm, Cl u> ton , llcury Co. Not workc(1. .. . ... .... ... . 

Misso>:ri Clay Co., Deepwater , I Used also for sc ,ve1· pipe . ·1 
H enry Co. 

Do .. .. .... . ... . ........... . . .. . . do . ....... ..... .. ... .. ! 
Fields Cl'eek , llen ry Co ....... . Used for stoneware . . _ . .. . 

Gilkerson Ford, H enry Co .... ·I Not worked . .......... . . .. 
Cban cySba ft, J oplio ,.JaspcrCo, . ... . do ........ . .......... . 

05.32 
~8. 92 

n13 

G3. 93 
G4. 02 

44.. 14 
71.94 

07.49 
61.97 
59.33 
72. 80 

74.02 
6;;. 39 

86.98 
60.9 

Mamm oth M ine, Desoto, J ef- I Ba.ll clay for whi te wure .. I 49. 0-l 
fer sou Co. 

M andel 's P it, Regina, Jo!fer- 1 ..... do .. .... . .... .. .. .. .. . I 45.97 
son Co. 

Stra-sburg M ine, M ayview, La­
fayette Co. 

4.6.12 

Z:'er ct. Per ct. 
u.u 7.18 

22.63 ]. 81 

32. 90 3. 10 

34. n~ I 2. 92 
19.73 3. 6~ 

19.98 2. n1 

30. sc .4G 

17. 00 2. a:; 
21. 11 2. 45 

22.04 3. 28 

12iJ.09 
12.99 

<tOO l 
z. 95 

15. 2G 2. 02 
25.79 4. 83 

14.72 2.48 

21.83 J. 93 
34. 85 . 7l 

36. as I L 08 I 

IJUll 3. 82 1 

Per ct. Per ct. Pe1·ct . Per ct. l 'e r ct. P er ct. 
.95 ] . 60 3. 60 11. 58 . . .. . .. ....... , 1\fo. Cool. S urv., XI, p . 563. 
. 25 . 67 l. 72 7. 42 . . .... . Do. I . 40 . 30 . 82 13.58 .. .... . Do. 

. 37 1 
. 32 . 52 13.88 ···- · ·· .. ... .. , Do. 

I 
. 53 1. 21 3. 40 7. 53 Do . · · · -- · · 
. 44 1. 31 3. 25 7. 42 Do. 

. 77 .4G . 76 13.84 . .. .. . ----·· · J\Io. Geol. Sur\'. , x"T, p. 5G4. 

. 62 . 56 1. 50 5. 27 1. 01 ···· - ·· Do. 

. 17 . 63 2. 83 5. 95 l. OJ · ·-···- Do. 

. 61 . 80 2. 74 5. 50 ]. 20 ····· -· Do. 

. 84 1. 17 1 2. 74 s. 74. 
--;:~;t ::::: 

Do. 

. 35 Du. . 47 1. 18 4 . 76 

I . 48 . 51 2. 37 3. 69 .49 · ·· · · -· Do. 

. 53 . :n 3. 39 8. GO 1. 25 . ..... . Do. 

. 65 .58 2. 32 . 86 .40 ·· · ·- -· Do. 

.42 l. 95 4. 69 8.48 . .. ... . ....... 1\Jo.Geol. S urv ., X r , p. 566. 
1. 33 1. 04 . 85 12.33 .. .. . .. ,....... Do. 

1. 14 I 1. 09 LO< "" .. . ........• . • Do. J 
0.90 I 2. 651 2.97 , 14. 98 , . ...... , s~; ~ Do. 
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I Locali ty. 

M'issonri- Con t in ucd. 
Pricelnthl. Versnille•. lliorga u 

t:o. 
L a.Hi:,!flll Shaft., l ·loberly, Rnu ­

dolph C<• -

Hemnrks. 

L1na1yaea of oZttys-Continued. 

POTTERY C LAYS- Coutinuc<l. 

·l~n_._ 
I Con1 - l Free. 

ll iucd. 
I 

66.24 

60.07 

A lu - jJ!'errio I Li me. 
miua. ox 1de. 

I 
I 22.8 1 I 

32. , 4 

Jf>. 39 

I 11.01 

I 20.81 

HHIGK CLAYS. 

\Vater. 

J. r.az- 1 A lka­
ne81a. hes. I I 

Mia-
Com- cell a -

bi ned. Free. 
1 
neous. 

2. 01 I 8. 25 
3. 20 12. 78 

.78 1 8.13 

I 
.53 1 7.62 

Ala?~ma: . ., )' .· ' -.. - . r I I. I - J I 
IuscalooMCo ..... .. .......... lll.lkls h cla) . [uscaloosa 68. 108 J0.8o8

1
1-1.47l .............. ...... . 1.0So ...... ....... . 

I NE.!of :NW.!ofS.24,T.1 , H . ... ~ ... 0_l:~".0~ 1•1 ~:........ ..... 59. 65 27.0 1 ~ . 75 1 ....... · ....... .1. ..... . ...... .1. ..... . ... ... . 

L:
~w. 1 I 

1 I I 
noreStati on , E imoreCo . .... l R h·or w rruce clay....... 60.8 1 21.69 3.43 0. 17 0. 57 1 ~.15 7.26 1 ~ - GO S03 

I 0.10 
I - -

j i' irm names, nnthority1 or 
nnnlytSt. 

Mo. Gcol. SurY ., XI, p. 566. 

Ala. Geol. Sun·., Report on 
\ 'alley Regiou, p.180. 

n,;d . J.J..L rick el, anal. 

A la. Ind. & ScL Soc., V, 1895. 

....... 
1-' 
~ 
00 

~ 
z 
M 
;>::1 
t> 
t"' 

;>::1 
M 
lfJ 
0 
c 
t::o 
0 
t.:J 
rn 



A nalyses of clays- Continued. 

BRfCK CLAYS-Con tinu ed . 

-

I 
Silica. 

-- Aln-

1 

r~ocali ty, Rewarks. I 1 miun.. 
qom- Froo. 

Fe~ric j J.itll c. j Maf:· j Alka · 
ox ale. 11osm. l tO!i. 

\Ya ter. I 
- 1lis· 

Com- I I cclln­
bined . Free. ucous. 

F ir m names, author~ ana lyst . ity, or I 

AJabnma,-Cootinue<l. 
Elmore Station, El more Co .. ... 1 Ri,·er terra lay . .. .... . 

"llonlgomory, ::'IIon tgomery Co ...... . do . .. ... . . . . .. . ...... . 

.lllinois: 
J~nsalle, La..alle Co ............. Hed clay ........ .. .. ..... . 

Do.. .... .. .. . .. .. .. .. . . .. . .. Butf clay ............... .. 

Indiana: 
Kosciusko Co .. .... .. ...... ......... .. .................... . . 

'l'erro H aute, V i!(O Co .. ........ 1 U sed for brick, but good I 
for vitrified ware. 

SE . i. sec.4, T . 20 N .. R 8 W .. . - ~ W as used for roofing tile. 
. Cracked i n bu.ru iug. 

l' rincctou, Gibson Co .... ...... Yellowsu.rfnceclay . Use<l 
for pressed urick. 

Vincennes, Knox Co ........ ... B ums yellow wh ite . .... .. 

L1
. der-clay ·8, S. L . 1IcC uno, .... .. ...... .. ........... .. 

Mecca, l'nrko Co. 
ansvi llc. Vanderburg Co . .. . \\r m. Schuute's ya rd .. . .. . 

a l b'1li t ion. b Limo dotemti ue<l as CaC0 3• 

luncd. 

l 'tr ct. Ptr ct.l Per cJ Prr ct. P er ct. ,J>e r ct. 
61.15 1 24.81 2.43 .30 .39 

P<r ct. I Per ot . , P er ct . I Per ct. ._ 

6. ~ 5 L 70 I S03 A Ia . 1 nd. & Sci. Soc., V , 1895. 

62.75 

62. uo 
68.30 

43. 10 

66.11 

73.20 

71. 20 

65. 315 

54. 46 

77. 9:"1 

.11 
2 1. 15 1 4.00 . 72 . 32 6. 00 I 2. 70 S03 Do. 

. 11 

18. 10 1 3. 10 , ...... . '

1 

.. .... . ...... . 1 .... .. . ....... ' a5.GG 

, '
8

-
30 

J' ...... 1' .... . f ........... f .. ......... l a6sr~ Lnsa llo Presse•l Ur ick Co. 
Do. 

20. 78 4. 7i b20. 51 ]0.80 D r . linrty, 011 HI. Ind . Gool. Sur· 
, -cy , 1885-86, p. ~ :J. 

13. 78 I 5. 35 1. 67 I 1. 78 I 3. 26 I 6. as I o. 25 Ind . Gool. Sur v., X X, p. 76. 

1

13.38 

18. 56 

128. 47a 

25. 71 

2. 19 

c. 15 

1. 34 

3. 120 

c.0 1 

5. 51 

12. 16 I 4. 48 
I 

. 97 

. 14 

1. 01 1 ...... . I ...... .1 .............. : Ibid. , I' · 59. 

. 52 I 1. 58 I 6. 3U 1 ....... .. . .. .. I l bi!L. p. 114. 

. 1791 2. 74 1 

. 24 . 83 
.. ..... , ...... . 

1 
. 11 .. .. .. · j luid ., p. ns . 

3. Ot 8. 50 ...... . el l. 20 Ibid ., p.133. 

. 347 . 57!. .. .. ... 4. 5011 (e) Ibid ., p. J1 9. 

c = irou tle lcrruin ecl us F eu . ct Titanic nci<l. c A11d \"Ohll ilu m a l t c r. 
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T.oon-li ty. J~omark s. 

..d.nalysos of clays-Conti nued. 

BRICK CLAYS-Couliuueu. 

Sil icn. 

C JniO :i. OXJde. ll OSla.. hes. 
• 0 111 ' l!'ree. l.nuetl. 

Water. 
Mis-

om-1 ccll a-
uineu. Froo. lneous . I 

., Alu. , Fe_rriol Limo. I Mn,r::· l A_lk"· 

- 1 -1-1-. 1 -,-,-~-~---~-Prr ct. Per ct. ,l'er ct. T'er ct . Per ct. Per ct. Per ct.IJ P"r ct.

1

Per ct. 1Pcr ct. 
65. 78 14. 7~ 8. 03 . M J. 42 3. 79 4. 98 .. .. ... a 1. 00 

I 
co. 

Tndinna.-Coulin•u•tl. 
Cayuga., Vermilion Co . ..... .. . J D•·y-prlll!S bl'ick- mi :d•u·e 

of shales 8 nn d 4. 

Do ..... ...... ............ . -I BMtard shnlo No.5. "III!\kos 55.09 

buO' tlry- pross bri ck. 

Iowa: 
Bridgewa~cr, Adair Co .. ...... I '' llll\•inm ...... . . . .... . .. ·I 77. 13 

~::~~,~~eb~~~~t~:.r~·,;;;,;. ;~ c~::: : I · ;~ ,:;~~ -~;,;1· ;;;~ -1~~-s·s· ~;~;- : ·1· .. -. ~-- ~;- ... 
,V. E. Barry ynnl. 

West .IJniou, Fayettoco ... .... •. .. ... . ................... .. 

Indianola., Warren Co ...... . .. -I Loe•s cl,.y, plas ti c ....... . 

Do ... . ... .. ... . .... . . ... .. ·1 0 rny or yellow loess clny . 
Lime Creek ... . ................ Mason City sbalo . ..... . . . 

Red Oak, Montgomery Co . . . .. ·J Cretaceous clay .. ....... . . 
Spencer , Clay Co .. . .. .. . .. .... . Altered loess ...... ...... . 

a '.rit.auio acid . 

35.00 

03.31 

72.24 

5-I. 64 

60.75 

52.42 

20. 7r, I b4. 01 

3.00 

1. ;;1 1.1 8 1 2.70 
. 26 

7. 0t l. . ..... ,al.20 
co, 
3. 04 

10.9::. 2.36 2.08 .83 1.33 1 2.22 1 1. 45 , . .. . .. . -~~ -- ~~- . -~.- ;~ - ~ - · ;.- ~~ - --;.-~- --~.-;/ - ~.-~~r ;: ;~· - ;~~-~-
, I . 64 

14. 08 j 15.25 11. o3 3.9~ 2.o8 ...... . P.o. 
. .43 

eo. 
18. ~5 

16. G7 I 4. OG I 1.11 I 1.10 I 3.16 I 6. 89 I 3. 76 I :UnO 

12. 58 

14. 62 

18. G8 

13.04 

4. 02 

5.69 

1. 9-l 

o.u 

I. 40 

5.16 

]. 07 

7.98 

.00 

2. 00 

. 95 

2. 24 

4. H 

5. 89 

2. 96 1 
.08 

I 

5.33 

3. 74 

3.85 

<l.OG 

. 49 
1. 70 

. 85 1 :\I nO 

. 76 

1.33 
2. 67 

o, 
4. 80 . 

--~:,~; - 1 

b= iron determined aa F eO. 

F irm names, author~ s naly• t. ity, or I 

Ind. Gcol. Sur v .. XX, p. 129. 

Do. 

G. C. Patrick, :mal. 
Furnisbeu hy Ia. Geol. Surv. 
G. C. Patrick , anal . Furnished 

by I a. Ceo!. ::;u rv. 
L.A. Youtz, anal. 

G. C. P atrick , ana l. From Ia. 

Geol. Snrv.­
Do. 

G. C. Patrick, aJJal. From Ia. 
Geol.Surv . 

Do. 
Do. 
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LoeaHt~·. J:emnrka. 

Analyses of clays-Continued. 

BRICK CL.A. Y'S-Coulin ued. 

Silic11. 

Com- I Fret' . 
biocd. 

.A_lu- IForl'io l JJimo. l Mn_g. I .Alk a· 
wuw. o.xide. ucsHt. l1 ea. 

\\7ator. 
Mis-

·om- J ~e :l n-
bincd. }' roo. l noous. 

Firm names, aut.horit.y, or 
ttuaJyst . 

Louisian a: 'l ]>e-r ct. Per ct. P t r t t.l P er ct.! Perct .i l'erct. i J>erct. l P er ct. I P erct.l l>crct· 
New0d eans .. ............ .. .. . 1 Saud yclay . .. ............. 16.36 48. 27 14.07 · 4.06 \ ...... . 1. 67 0.97 7.oo l. ...... .. .... . 1 J.A.Bin fl'er c~ So n. 

Mary la nd: 

East of Baltimore . ............ . I Rc<l sandy, 8 feet from top. 

Do . ..... . ... , .•....•... .. .. ,rray, l e::s~ snndy, 22 feet. 

from top. 

Do ......... . ............... 

1

1 El~~-no sand, 38foet from 

Massachusetts : 
Clayton, Berkshire Co ... . .. .. Brick and t<:rm col ta clay . 

Michigan: I 
Spriogport'l'ownship,Jackson G . ll . "\Vol coLt'~ yare !. ... . 

Co. 
)fiosouri: 

77.62 

72.02 

71.66 

50. 00 

52.20 

Creighton, CassCo .. . ......... l· ··· ·-- -- ······· ··········· ·1 59. 65 
Nurbol'lJe, Ca rroll Co., D n,·y Gumbo clay, for bn.l la s t . 54.90 

Clay Ballast Co. 
Jell'erson City, Cole Co . .... .. . Makes rod brick ..... ... . 
Boonville, Cooper (Jo ................ do ..... .. .. . .. . ... . . .. 
Gilkerson ~'ord , H enry Co . ... . Notworked .... .. .. . ..... . 
Hartwell, Henry Co ....... .. ....... . do . .. ... ............. . 

Kansas City, Jack son Co., Dir .. {Shale clay ....... ... .... .. 
mood Brick and Tile Co. average uf 7 nualyses . .. . 

74.39 

1.11 

74.72 

60.93 

54 . 80 
56. 8l 

12 ,v 4.10 

16.66 1. :JS 

10.92 1 1. 82 

44.00 l a1. 07 

22. 95 I s. 15 I 

37.27 1.13 

18. 03 6. 03 

12.03 4. 06 

11.62 a. 90 

15. 72 4. :J2 

21.5 1 6. 72 

23. 73 8. 07 

1 2s. 77 O.OG 

. 52 . 40 

.1 2 .85 

. 93 
I 

I 
. 024 .. .... . 

4. 58 

6. 35 

6.14 

}.., urnisbcd by Cromwell Bros., 

of Baltimore. 

Do. 

Do . 

I 
1. 24 1 .... .. . 1 ... .... 1 ....... Whi te Bl'iokaud Tor mCot.tuCo . 

4. 48 I 1.3?, 1 ....... 1 10.56 1 ...... . 1 .. .. ... 1 M :u ·in or &.lloskins , UIJa.ls. 

....... Trace. .17 1. 80 1. 00 1 ... .... Creighton Urick an d 'l.'ile Co. 
2. 88 l. 10 3. 40 6. no 6. 75 .... .. . lifo. Oeol. Surv., Vol. XI, p. 5C3. 

I 
l. 50 l. 52 3. 01 3.17 ••• •••• 1 • • •••• • Ibid., p . 563. 
2. 37 1. 47 3.14 6. 71 . . . .... . ... ... Do. 
.50 1. 08 2. 3•1 4. 74 1. Gl . .... .. · J\Io. Goo!. Su n •., Vol. XI, p . 5G4. 
.52 . 88 2. 34 5. 30 l. 85 .... ... , D o. 
. 64 2. 23 3. 80 6.00 ....... } 

1. 02 1. 58 
Do. . ...... 

- iron dot.ertuiucd as ]'eO. 

0 ...... 
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Analyses of clays- Con tinned. 

.BRICK CLA YS-Cont.iuued. 

I Localil.y. Remarks. 

:Misso uri- Co utiuued. 
Kansas City, Jackson Co ... ... l For rerl b ric k __ ___ _______ _ 

Do. __ . ______ ----- . .... . .... 1. __ .. do . _____ ___ __ ___ .. ___ _ 

H:>nnibal, Marion Co . . . --- ... ·I :Xotworkccl. -- ...... .. . - .. 
Clifton, Randolph Co., Da,·y For railroad ballast. .. .. . . 

Clay Ballast Co. 

Sil ica. 

Com- 1 l ' reo. 
hiuct.l. 

72.00 
74.60 
73. so 
62.SO 

Moberly, R andolph Go., )lou- I For pa.vi11g bri ck rL! so. _ . . I 65. Ol 

erly B. T. & E. Co. 

Sl.l'c to: s, St. Charles Co· - _--- -~ Notw~rked ... .. - .. .. . ... ·1 OJ. LO 
St. Lom• Hyd. Prcaso<l Bn ck Hod bnck .. . .. . .. _... ..... 73. 92 

Co. 

Prospo~t Hill . St .'Louis Co . __ _,
1 

Also f~r rooflu g ti~o .... _ ·1 ~0. 70 
St.Lours ............... ........ .Allu'' '""' )lo. Rl\•. sot.- o1.68 

Nebraska·: 
tlings. 

Omahil , Doug las Co . ... .. .... .. ' Hell clay .... . . . . ......... . 
Do ... _ .. . ............ .... .. , Butr clay ... .......... .. .. 

N ew J ersey : 

l>I illdlle, Curubar lnncl Go ...... , Phi ln. :Fire Pr·oofi n).( a nd 
Brick Co. 

Whippany, Morris Co ............ _ ......... .. ............ .. 

72. 53 
79. 50 

75.30 

6<1. 62 

1'1. o• I 
12. 26 1 
! 3. 19 
17. 22 

I JS.22 1 

23.65 1 

12.05 
11.61 

17. 82 

13. 74 

W'aler. 

I I I ~ l i s- , Fi nn uamcs, nut.hority, or Lime. I ::Ua_g. Alkn- ·--. -~-- cell a-
nu£Hn. li es. c; . ncous. analyst. 

.om F ree. 
l.uued. 

Per cl . r l~er ct. Prr ct. te-r ct. Pe·r ct. Per ct. 
3. 51 ] . so J. 12 3. 25 6. ~ 2 J" ..... I .. .... . 

1 
Do. 

3. 37 1. 69 1. 12 3. 26 1 2. 70 .... ... 1.. .. . .. Do. 
3. 43 . so . 6S 2.9( 5. 26 -- ~ ---- ~ ------- , l1o.Geol.s.urv.,XI , p.506. 
5. 21 . 9S . 7S 3. 63 7. S2 - · 06 .. .. ... llo. Geol. Sun• ., 2.."1, p. 56S. 

~- Dl I I. 40 I . 40 1 2. 60 5. 51 1. oa ... .... I Do. 

2. 82 1 5. ~9 1 l. 561 I 
I. 9~ 9. 02 3. 11 .... ... Do. 

4.. U 1. 45 . 60 3. 13 3. OS 2. lS .. ... .. ::l!o. (; eol. Su n · ., XI, p. 570. 

7.58 2. 6S Trnco. 3. 67 7. 77 J ........ ..... 1 Do. 
G. 63 l. 40 .20 2. 23 8. 75 5. 14 .. . ... . 

~. 2!S I 1.03 1 1. 20 3.10 3.36 2. ~5 ....... ( l>' romOmnlraiTydraul. Pressed 
2. 57 .. .. .. . . OS I. 29 3. 50 . S~ .... .. . ) Brick Co. 

4 7S .. .... ... ... .. 1 .. ... .. .. . .... ....... ....... ! ]o'urnis he•l byH.llunle n.2U. 

I 

New York : 

Ric-hfi eld Springs, Otsego Co .. , ... ............ .. .... ...... . 
Allred Con ter, Allegany Co ... Chemung shnlo . .. . ..... .. 

49.65 

53. 20 

2:1. 

23. 2!j 

'"" ·" 1. ,L " "'' •·" .... ... • ' ·" I F~ ... ~''"'"yC<o, W g. Co. 

6. ~ S , I race . ...... . ...... ... .... b1 6.1S U.S.G.S.llnlJ.);o. ._j 
I. 01 . 62 2. 70 6. 30 .. .. . .. .. .. 

1 
}'rom C. T. Harri s. , 10.00 

a Thauio acid. b I gnition . 
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I L oca lity. Reruarka. 

I 

.Analyses of clays-Continued. 

BRICK CLA YS-CouLiuuc<l. 

Silica. I 
' --

0 

- .Alu- Fe . 
m - mi . rrtc 

bin O<l.l Fr~. no.. I oxide. I J. ime. 

\Vater. 

J.fa j;· J A l kn -11---.--­
nosm. l1es. 

;om- ! 
bined. F ree. 

Mis­
cella­

D CQ UB. 

Firm n ame~. :lUlhor~ nnnlyst. ity, or I 

New York-Continued . I I p, 
Canaudaigua, Ontario Co ...... F or hy<lraulio dry-pre•• 

lJrick, Quaternary clay . 
Do .......... .. . ...... .. ....... .. do 

~ 5.12 

Per ct. I;:;:: I Per ct., Per ct. ' Per ct. ! Per ct. ! Per ct. , Per ct. 
1~. 76 5. 44 a2~. 32 5. 42 ......... .... ... .. ..... ..... I R. Cuau ,·euet & Dro., nn al. 

12. 66 I 4. 92 I 14.02 I 4.67 I 2.05 

Croton Point, '\Vus tcbestcr Co. lllne clay .. . ......... ... .. 
Do ....... . ................. Yellowclay . . .... ....... .. 

E. K~:~~~~: -~ ~~~-~~-~~:::::::: :
1

. ~-~~:'~':~~ -~~-"_~::::: ::: : :: : 
Ohio: 

Co~l G-rove, La.orence Co ... . -- ~ B rick and tile c lny .. .... .. 

WJCkl iffe, Lnko Co .... ... ... ... Shale ..... . ...... ...... . . . 
Do .................... .. ..... . .. do .... .. ............ .. 

E lyria., Lorai n Co .. .... ........ ~ ..... do .. .... · ...... · .. · · ·· 
Do ...... .... ....... .... . ... . ... . do .... .. .. . .... .. .. . . . 

P ennMyl va uia: L .. ~ ... c, .. ,., ,._ -- ---- -·-- -.. -- .. --- .... -.. ---- .. ---

. . 

ct= lime dotormiu ed ns CnCO,. 

46. 55 

51. 61 

G6 75 

55. 45 

61. 65 

uG. 90 

58.26 

~0. 2-1 

60. '18 

60. 55 

5 1.01 

19.20 

20. 15 

18.91 

1s. 24 I 

28.00 I 
24. G4 1 
2~. 73 

18.39 

18.29 

8. 19 7. GO I 1.251 5. 32 
. 82 3.14 1.20 4. 50 

7. 30 G. ·10 3. 39 
5. OL 5. C7 I 2. 80 

1.50 .... .. . ...... l .... .. 
7. 291 . 73 ], :l-16 1. 14 

5' . 07 . 00 ]. 71-11 2. 13 
2. 714 . 9-1 1. 00 9. 12 

4. 70 I . ~0 . 81 3. 38 

.90 ! ....... ! CO, j li..A. Whcelor,auo.l. 
14.62 

7. 25 :uld CO, 

Do. 

5. 52 " tlfl co. , so, 
7. HO I 5. 58 . 74 J }'rom Teny B ros. 
6. 85 2. 026

1 

b L 18 

I:J. 60 1 .... . .. 

1

. .... .. F rom Furcsl!lnle Brick nud 

Ti lo Wo rl<s. 
6. 704 . . . . . . . From Jl uukoye B ri ck Co. 

5.10 ~ --- ---- .. .. .. . Do. 
L 66 .... ... 1.. ..... F rom J ,omiuo Dr·ick Co. 

....... ....... CO, Do. 

l. 49 

so, 
1.18 

20. 93 I 6. Sa t! 3. 01 I 2. 511 4. 3721 3 . 8~ ! .. .... . I c 1. 09 

co, 
Po . Goo, .s,.~ .. No.o,,_:_j 

c Titanic noid. 

5. 78 

b Orga nic mut ter . 

c 
r 
:;.. 
.-< 
I 

~ 
0 
::0 
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L0c11li ty. 

P en usy l vania.-Con ti u ued. 
T exn s township, \V.nyll 

I 

Co ... . J 

Ro1n arks. 

ate kill re<l sbnlo .... . ... . 

:armelton, Bou ,·ur Co ...... ... .1. .. ..... ... .. .. .... ---.-----
South Dakota: . I 

Rapid City. P ennington Co . . . . J>'ort Benton •ha lo ... ... . . 

Tennessee : 
Powells Station, Knox (;o ...... 1 Clay . . .. . ....... ... . .... . . 

Do ..... . .................. ·I S halo . ... . 
W est Vi rgi nia: 

~forgautowu , M~nongalm Co . . , Clay nonr river . ... . . .... . 
)iorgan town Br~ ck Co .... . .... ... . do ... . .... . .... . . .. . . . 

~[oun<ls·dll e, :ll arshn ll Co ..... J ...... ..... .............. . . 
Wisconsin: 

Analyses of clays-Continued. 

PIPE CL "\.YS-Continucd . 

Silica. \Vater. 

bi ~ ~)i. I :F'reo. 

1 I .&In- I J>' orricl L ' 1 0 I JIIn~r-mina. oxide. 11 1 
• uetJia. 

.A.lka­
l i~s. 

~lis ­

Com - ~ coll n­
uinf\d . :F ree. l ncoua. 

]1'-irm names. authori ty, or 
a nalyst. 

P er ct. : P er ct. 
59.20 

67.67 

G:J. 50 

68. 3ii 

62.30 

73.88 

75.12 

74 . 62 

_, __ , 
--1 

P er ct. ; l'er ct. Per ct. l'cr ct. I Per ct. , P er ct. Per ct. Per ct. 
19.8771 10.071 .25 1.917 4.855 3. 60 ... . . .. so. J'a. GooL Surv., No. 3, p. 100. 

I . 002 

I ~ ~~ 
- 158 

! 1 8.~ 1.03 .. ..... 1Trncc. 3. 08 7.66 

1 20. at?! &2. 952, . sz l . 61.2 1. 4021 :J. so 
a.2. 28 l!' rom J. W . Suthe.rin & Co. 

I 

12.96 6.44 -23 I. 00 

19.17 G. 88 Tr-. 
. 40 I 

12.73 5. 78 .. . .... . 10 

II. 20 5. 22 ....... . 18 1 
16. 01 2.86 . 32 . 43 

I 

6. 63 Furnished by F. C. Smill1. 

2.14 7. 80 1------ - ~l u 

. 90 

3. 36 7. 45 

I. G7 J .64 I. 12 . .. .... , A.. R. Whi tehall , analyst. 

I. 67 5.10 I. 30 .. .. .. . Do. 

1.08 . ...... G. 62 ... .. . . I Fr~m l\Iouud City .Bric k Co. 

I 

Milwaukee -- ---- ------ -- ----- -'- -- ----- ---· - ... -- . - .. . -- -- .I 38. o- 9. 461 2. 70 15. 8-1 8.50_1 2. 761 2. 49 ·· · ·· - - CO, From tho Chase .Brick Co. 

Indiana : 
J. W. Shus ter , 

Foun tain Co. Sto·no mutr, !---· ·· ······· ··············· 
I 

~ 'l ' it<UllC UC >d. 

20. 46 

-' SHALES. 

0.05 1 a. 71 7.0{ '------.!a 1.49,lu<l. G >.Sm .. XX, ::J 68. 46 I 16. 08 b. 06 I 0. 99 

1. 92 

b=iron detcnnlned 11 8 J>'oO. c Ignition . 
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Analysea of oZayB-Continued. 

STTA LES- Continncrl. 

\Vater. I ] ---- -l Sili ca. ~ 
Alu- Ferne L" 6 Mag- A lka- I I 

Locality. Remarks. I miun. oxide. tm · nesi a. lies . Com-
Corn - Free b" tl Free. bined . · mo · 

! - ----,---- ----·-
Ind iau-ConUn ued. 

F. Landers. Stene Bluff, F oun­
tain Co. 

Near Air Line shops, Prince­
too, Gibson Co. 

Vince.nnes, Knox Co .......... ·•·- - ... . __ _ ...... . .......... . 

IslAnd Coal Co., Lin ton,G reene I Shale N o.8, sbaft L ... ... . 
Co. 

S.L. McCttne, Meccn,l ' arkeCo. l Shale No.5 .... . . ..... .. . . . 

Do . ... .• .. ... •..•. . ... -- ... 1 S hah> No.9 . .......... .. --

Do ..... . . . . ... .. ..... ...... I Shale No.2 ... . 

American Cannel Coal Co., I Shale No. 7 . . ... . ........ . 
Cannelton , Perry Co. 

Uailrond cut near Lincoln , l lliixturool' sbnles ... . .... . 
Spencer Co. 

J. Burns, W est Montezum a, I ShnleNo.6 ....... .. ..... . 
Vermilion Co. 

Do . ..... : ........ . .. . .. ... .I Shale No. 11 . ...... ... ... . 

Per ct./ P..- ct. ,Per ct., Per ct., Per:t. ,Pe.· ct. ,p .,. ct., Per _ct . 
67.82 13.()() a.45 .a7 .44 2.86 9. 12 b 1. 10 

4. 04 

6~.04 I 18. ~9 a . 06 

7. 54 

61. 05 16.00 a5.85 

. 16 I . 91 I 2. 97 I 6. so b I. :JO 

. 42 I 2. oo I 3. 78 I 3. 79 b l. 00 

. 89 

55. 31 I 22.46 a. 23 .66 1 .93 I 4. 11 I 7. 48 b l. 15 

7. 18 

56. 83 1 22.34 a 1.44 

5. 13 

59.02 1 20.03 a l . 56 

4. 45 

59.77 20.00 a 3. 70 

. 4.9 I 1. 56 I 4.8 1 1 5.22 b. 70 

. 51 1 1. 66 i a. 33 1 7. 59 1.-- .. -. bl. 10 

. 64 1. 98 3. 95 4. 53 · - ----. b. so 
2. 22 

53.26 25 77 a 3.82 . 32 I 1. oo I 2. 98 I 7.00 l.. ..... . b l. 05 

3. 92 

56.68 ~0. 33 a3. 69 . 57 I 2. oo I 3. 78 I o. 5ot b. 90 

4. 35 

. 19 46.07 24. 22 a. 34 

9.65 

56.32 2-1. 34 a. 24 

1. 31 I 3. t2 9. 76 I. . .. -- ., b l. 19 

6. 33 I . .. ... . b 1. Oi . 31 . 54 I 5.19 

G. GO 

l 'irrn names, aulho ri ly , or 
analys t. 

Ind. Gaol. Surv. , XX. p.l:JO. 

Do. 

Do. 

Do. 

Iud . Goo!. Sun·., XJ{, p. 129 . 

Do. 

Do. 

Ind . Gcol. Sm·v., XX, p. 130. 

Do. 

Do. 

Do. 

61. 05 21. 46 a.. 71 

5. 57 

H. '£. Thorp, ~'erre }[aute, 1· - - · · · · ···· ··· · · · ··· - ····-· ­
Vigo Co. _:.._ _ ___ .:__ _ _____ ...;_ __ ...;__2._" 1 ~ M I ~ J~" L'' """' ' "" .XX ·_:_j .25 . 70 

a = lron <letermined as FeO. b Tita.nio ac id. 
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,-
Loonli ty. Roma•·ks. 

Analyses of c7C£ys-Continued. 

Sff A.LJ£1>-Conti.nuo<l. 

Silic~t. 

.A.lu- ' l!'orric Lime. Mag · Alka- \ Vater . I :~~~~.-. Firm na.mes 1 authority , or 
ana lyst. 

ln<liaua-Cont iuned. 

Rocky l<uu --- --- . _. 

COIIl ·r nuun. OXIde. DCSIII. lies Com- ~ neous 
uinud . F t·no. I bined . 1' reo. I · 

!-----------! re1~ l'e1·:. I'~r: Per ct.

1 

Per ct.

1

/ P"r ct . P er ct. ;e-:::. Per ct .1 Per ct. I-------------: 

55. 20 14.40 9. 40 6. 12 . 90 . 52 S. 60 MnO Ind. Gcol. Sorv. , X'K, p . 57. 

Missouri: 
Foster. Bates Co .. . . .. -- -... . . . , Not worked . ... .. . .. -- ---. 
Billings, Christian Co .. . - . .... ~set! for lorrn cottn. . . .. ---
Boonnlle, Cooper Co .. --- - - .. .. 1"ot work ed ...... . ...... .. 
Clinton, H enry Co ............. . ... . do .. . ... ......... . ... . 

TownCrook. Clintou,HenryCo .. .... do . ... ............... . 
GiLkerson Forti, H onryCo .... .... . . do ..... . . . . .. .. .. .... . 
Fields Crook,llcnryCo . .. .. .... . . . . do ... ... .. .. ...... . . .. 
V ickeyLauds, H enry Co . .. ... .. .. . do .. .. . . ....... .... .. . 
North Blu.fT, Kansas City , sed for press brick . ... .. 

Jackson Co. 
BriggsSbnft, Jopliu , Jasper Co . ::s"ot, worked . .. ... . . . .... .. 
Clenr}'ork,Johnson Co . ... . .. .. ... . do .... .. ..... . .... .. .. 
Lexington, Lafn.yotto Co .. ..... . ..... ... .. ...... ...... ... .. 
Hannibal, 1\lariou Co .......... Notworkcd .. ... ... .. . ... . 
Minor's Land , BowliugGrcen, ..... do ....... .. .... . .... . . 

Pike Co. 

55.96 

63. 11 

53.24 
52. 'jQ 

o-1. 69 

f>5.02 

55.44 

59. 06 

55. 7& 

55.84 

60.82 

54.03 

75.70 

66.57 

20.62 

23. 1l 

23.62 

26.86 

25.96 

2 1. 38 

22.88 1 
23.05 

21. 16 

22.78 

2:1.9 

22.50 

9. 6! 

l iU2 

8.12 

J. 79 

9.02 

4. 49 

4. 97 

o. 79 

5. 86 
7. 31 

5. 69 

5 24 

4. 37 

7. 90 

1. 79 

3.82 

1. 91 

. .l2 

1.17 

. 57 

.1 8 

. 58 

38 
.46 

3. 25 

.73 

.46 

5 

2. 54 

3. 20 

J. 96 

. 70 

J. 41 

.68 

.1 5 

1. 60 

. 69 

.86 

2. 84 

L 26 

. 45 

2. 70 

2.11 

1. 03 

a~ 

a n 
4 .• 
Lft 

LU 
Ln 
L02 

LM 
L 02 

4. 10 

3.16 

4.12 

~- 65 

2. 94 

7. 32 

1. o:; 
6.94 

. 66 

. 90 

8. 88 

Jl.9:; 
6. 03 

8. 45 

9. 84 

6. 60 

7. 54 

6. 16 

6. 42 

1.4 

1. 41 

1. 80 

J. 08 1 ...... . 

Mo. Geol. Surv., XL p. 563. 

Do. 
Do. 

Iuiu ., XI. p. 561. 
Do. 
Do. 
Do . 
Do. 
Do. 

Ibid. , XI, J). 566. 

Do. 
Do. 
Do. 

Iuid ., Xl, p. 568. L42, .. .... . 

Loaisiann., PikeCo .. .. . . . . . ... . . .... do ..... ............... , 67. 01 24.43 5.77 1 1. 40 I .49 3.81 7 20 .43 ---- ---1 Do. 
Altlrich,~olkCo . .......... . . . ..... . do ... ... ... . ... .. ..... 46. 2~ 10. 76 2.65 !1. 08 7.84 317 8.02 .. .. . .. .... ... Do. 

lj
mnns~,jlje, P olk Co·-··:···· . . ... do ... . .... ....... ..... , 56.8~ 24. 48 3. 82 .83

1

1. 81 3.80 8.16 . ...... .. ..... 1 Do. _j 
mmets Farm, HuntsYtll o, . ... . do . .. ....... . . ........ 

1 

66.0J 21 74 2. 13 .50 1.01 l.M 0. 00 1.34

1 

. . .. . .. 1 Do. 

~~fu I 
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~ 
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Ll.twlyses of clayB- Continned . 

SII"'\ L ES-Conti nued . 

I 
Sillca J " rater. 

I Locality. Remarks. J~l u - Fo:rio! Lime. I Mn,!!· .A.Jkn- I ·J ~~1~-
Com- mtun.. ox1d0. ues 1a. h es . Com- . ucous. 

j l>i ued. F ree. I I l>ined. Free. 

Missonri-Centi.nned. l 'tr ct. Ptrct. Per ct. Per ct. Pet· ct. Per ct. I Per ct. I Pe•·ct. , l'er , t. :J•e,. ct. 
Stuarts Mine, Randolph Co .... Xot worketl . . ............ 56.86 17. Di D. 35 1 1. G7 I 1.12 2. 61 6. 96 2. 45 

1~ miles northwest of Hnnt.fl· ... .. do .... ....... ........ .1 58. 44 25.36 6. 61 Tr . 'l'r. 2. 97 5. 74 1. 41 

\' ille, Randolph Co. 
Sexaoer Farm, Ste. Genevion) I . •... do .... .. ........ . .•. . . 59.97 

Co. 
Laclede Mine, St. Louis Co .... J Used for sower p ipv .. .... 54. 57 

21.15 1 5.20 

23.61 1 7. 88 

1. 55 1 1.10 I 3. 88 1 5.71 

. 52 I l.4 8 I 3. 55 I 6. 67 

J. 25 

so, 
. 44. 

1.16 1 .. ..... 

Deer fi nld, Vernon Co .......... ... .. . do .............. ...... 1 58.90 21.38 7. 09 . 57 I. 66 1. 52 8. 69 ...... . ...... . 
BtLrretts, St. Lou is Co ... .. .... . , Not worked .. ....... .. .. . 1 49. 69 1 17.40 1 4.01 8. 07 1 4.16 2. 73 13. 3i 

Prewitt's Bank, Vernon (:o ...... .. .. .. ..... .. ....... ...... , 54.~ 23~26 7.34 1.44 1.82 4.12 7.7l J .. .. ... J ..... ... I 

Indiana: I 
( I) ......................... .... l\iixturo of s hales nod 

s urface clay for paving 
blocks. 

Evansville, Vandcrbnrg Co ... \ Mixture of sha.les ancl 
snrfnce clay. 

Clinton, Vermilion Co . .. .. ... ... .... do ........... ... . . . . .. 

PA.VING l3HlCK CLaYS. 

59.55 1 10. 21 ja7.13 I 0. 75 1.58 3.09 5. 62 1 ...... . I CO, 
3.15 

b 1. 00 

4 .. 59 I ....... I bi.JO 65. 87 
1 1-1 . 66 

61.46 10.5-1 

I 

2. 18 

al. 37 

6. 23 

c.3. 71 

3. 77 

. 39 1. 5·1 3. 97 

. 66 I 1. 81 I 4. 37 I 5. 09 I co, I b .1 . 20 

1. (5 

Finn names, authority, or 
analyst. 

?lfo. Geol. Su r ,·., XI, p . 568. 

Do. 

Do. 

Ibitl. , XI ., p . 570. 

Do. 
Do. 
Do. 

Ind. Gcol. Sun ·. , XX~ p. 129. 

Do . 

Do. 

-----~--~--~--~--~--~--~---L---L __________ ___ 
a= iron determined as :FeO. b Titanic ncid . 
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Loca lity. I~ ornarks . 

Missouri: 
Deepwater, H enry Co., liUs- , ............... .... .. ..... .. 

sonri Clay Co. 
Kansas City, Jnckson Co ...... ................ . ... .. .... . .. 

Boyd 's Pit, Knobnoster, John­
son Co. 

New York: 
Cairo, Greene Co ...... . . . .. ...... ...... .. .... .. .......... .. 

Petmsylvania: 
Corry .............. . .. . : ..... ... . ......... ... ....... . . ..... . 

Michigan: 

L:~_
1

_a0_ w .. _:_:_ •• :_._·_· ·-·------~---~--;;-;:i ·::~A~ ~ • etermined as CaCO,. 

Gray shale .... . ......... . . 

Black shale . ..... . ... .... . 

.tJ.nalyall8 of olaya- Continued. 

P .A VING BRICK CLA YS-Gonli rmod. 

Sili ca .. Wator . 

.Aiu. F er ri c L' • M:lf;· .Aika- celi a,. l
ll1i s-

mina. l ox:ido. l ""6· l n ear n . l li~s . I Corn- 1 neo tts . 
(;c>rn - 1 F ree. 

bincd . bined. Free. 

Firm uameB, authority, or 
anal yst. 

r ct. ll'er ct.,I'er ct. ,Per ct. ,I'tr ct. I Per ct. , Per ct. I Per ct. ,Per ct. ,I'cr ct. 
G8. 54 18.49 S. 38 1. 03 , . 88 2. 37 ! 4. G2 , 1. 52 ....... ! I nd . Goo!. Sun•. , XX, p . 564. 

56.80 25. 70 I 6.00 I 1. 00 I 1.50 1. ...... 1. .. ... . 1 .... . . . 1. .... .. l 11'rom Diamond llrickund Tile 
Co. 

69.65 20.41 I 2.11 I 1. 21 I Tr. I 8. 52 I 5.34 1 ... ... . 1. ...... 1 Ind.Geol. Snrv ., XX,p.566. 

68.00 15. oo I 12. oo ' ... . .. . I 5.00 I From Cats kill Shale aud Pav-·· --··· ----· · · --- ---- ...... . 
ing Brick Co. 

44. « 

63.00 

54 .50 

26.84 , 8.10 al2.84. b5.85 ]. 12 ... . . . . ·· ·- ··· ---- --- ]'rom F. Stanford, C<Jrry, Pa. 

21. 80 8. 80 I. 70 
2. 00 I 2. 65 ·· -· ·· · ..... .. ....... From Sagi naw Clay llfan ufnc-

turing Co. 
30.75 1 3.50 I 1. 05 I ]. 69 3. 00 5.51 ······· ·· ······ Do. 

b= magnesia d etermined as l\IgCO, . 
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CE~IENT. 

POR'l ' LA~D E~rENT. 

By 'PF:N ER 13. );~: \\"B E l RY. 

PRODU TION. 

The produ ·t of Portland cement in t he Unit d tates dUJ·ing the 
year 1 96 amount d to 1,0-13,023 'barrel as compareu with 090 324 
bar!' 1 in 1 '95 an incr a· of 5-2,69!) barr 1 , or nearly 56 per cent. It 
i. prob~Lbl , bow v r that the ontpu for 1 "9- wa ome"hat under -
timated owing to th diffi ul ty of e nrino· r port of prodn tion from 
om of th 1110 imp rtant fa tori . In order to obtain omplete a nd 

a urat r tunt fi r the y ar 1 96 t h writer Yisit d per onally the 
bief ent r of produ tiou oon after th lo of tb y ar and obtained 

r t urn wbi h ar mucb 111 r r liabl than tho ·e of former year, . Tbi 
traordinary in reas i · showH in all t he chi f produ ·ingdi trict, but 

i · mo t mark <lin tb r eo·iou mbracin<T L high County, 1 enn y lvania, 
and Phillip burg, New J. r ey. 'Ih fa tori e.' in tltat ction have been 
O'f •atly ularged durino- th ' pa two y a r aud ev ral of them now 
how apr duction but li tl inf rior to tlte l adiog fa ·tori of Germany 

and England. Tlte can of t hi rapid <Trow hi probably to be found 
in th e unlimited uvply of 11atural cement material fo und at that 
locality. Thi s i a limeston ontai nin o- such a,n amount of clay a to 
be approxima,t ly a Jta,tnral l ortland c m nt mixture. The different 
trata are ele t d a nd grouud tog til er in uch proportion as to give 

a mat rial of 'O l'l' ct lt mical ompo ition. nother advantage wbi h 
th Lehig-lt ouuty c me.ut rock pre eot is i ts comparative freedom 
from magne ia. 

1169 
1 EOL, P~' 5--74 
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The followino- table bows the product of Portl a.nd cement in the 
United ~ tates durino· the year 1 95 and 1 UG by ta te!': 

Product of Portland cmnc nt. in the C'nited tales ill 1 95 aud l 96. 

1 no. 1 90. 

. 'tate. :rmn- I Vnlu . not X urn- I I Vnluc. not 
b r of J>rodll ct. iucl .lulin g h . ., of Pr duc t. iut'lutl i ll:,! 

~~ pnckag ~ _:_orks. packages. 

------- ,-
Barrels. 

California . . . . . . . . . . . . . . 16, 2 3 '32, 500 
' oulh Dakotn.. .. ...... . 6. 497 12,994 1 

i~i:~~::~ ::.::::::::: ::: ::: .: :J :: ::: ::~~~: . :: :: : ~ -:
3

~~: ' 
.... '"()\\' rork .... .. . ...... . . 159,320 27 • 10 

New Jersey .... ....... .. 155,000 232, 500 

136, 69 239, 221 

504,276 I 756. J 14 

Ohio .. ................. . 

P enn yh·auin ...... . ... . 
'J'exas ............ . .... . 10,000 :10, 000 

tah .... .. .. .. ... .... . . 1. 500 :3,000 

Total ......... .. .. l 22 990,324 1,5 6, 30 

7 

2 

1 

26 

Barrel.~. 

9,000 1 .000 

24,000 4 . 000 

3.000 5, 2:)11 

9. 000 1 ~. 750 

4 , 000 7,000 

260 , 7 7 44 3. 175 

247 , 100 370. r,;,o 
153,0 2 267, 892 

25,054 J, 224, 211-1 ,. 
, 000 2 1. 000 

1,6 13. 023 2. 424 . 011 I 
The r lath·e cle,·elopment of tb e P or tland cement indu try in di ffer­

ent sections of the Un\t l State pre euts .-om e int re, till p; f'pn tnre . . 
Tll(3 following tabl how the number and prodn <.:tion of tll e f;lctori s 
located in the chief producin · r gion in 1 90 1 U4. t'tnd 1 9G· al o the 
relative percenta.ge of the total A mericau product whi h a h ection 
contributed . 

Xumbe1· of II'Ol'k a11d relative JJl'Oduct of Por tland cen~ent at variou localities i n th e ['uited 
States d1wing the years 1 90, 1894, anrl 1 96. 

---------------------------------. 
1 90. 1 94. 1 96. 

Num - p Num- p Nunl-
ber of P rod uct. ce~>rt. ber of Product. ce!~. b r of Product. 

p r 
cen t. 1vorks. wo rks. works. 

I ~--,-----:------ ---------
-;;:::::;: 

1 0 
" j I Barre/.8. Ba,·reh. 

New Y'ork ........ 
Lehig h County, 

Pa. , nnd Pbil· 

4 651 000 19. 4 I 4 I 117, 275 I H. 7 

lipsburg, N.J.. . 5 201,000 

Ohio .. .. .. .. .. . 2 22.000 

er s ctions. 5 47, 500 

00. 0 7 485, 329 1 61. 2 
6. 5 4 I a, 6'3 10. 1 

1<1. 1 9 I ll5, 500 H .O 

ot.'ll. ....... --16-~ 1oo:O----uj79. in? jloO:O 

8 
4 

7 
I 26 

200. 787 1 16.0 
I 

1' 0-18, 1541 68.1 
153, 0 2 9. 9 

1. ooo I 5. 1 
---
1, 54 3. 02:) 100.0 

The above table show that the I eon ylvania region, including 
Lehigh and Northampton counties, and tM 11 eiglJ borbooct of Phillips­
burg, New Jer::;ey, bas for many year ' produced much more th an half 
the Pot·tlaud cement manufactnred in the U nited States, and al o that 
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the indu try is increasing iu that s ction more rapidly than el ewhere. 
" w York aud Ohio l.low a steady aud con ·iderable g1·owtb, while the 

production in otll r part of the ountry, ta.ken ollectively, bow a 
marked decline in number of works and total product during the pa t 
two years, and but li ttl ' gaiu over t he figure· of sev n year ago. It 
may, in fact, ue ·tated t hat the Portland cement indu try ha never yet 
found a ecure footi ng in a ny ection , of th e country except the three 
above mentioned. Thi may appear r markable, in vi w of the immenRe 
coo ump ion of Portland cem nt iu bicago, St. T,;oui s, and all other 
citie in t ile ceutral and northern por tion of th e conutry. The explana­
tion i probauly to be found in tbe occurrence of a.lJuudaot and uitable 
materials in P enn ylvania, Yew York, and Ohio, and al o iu th e upe­
rior hipping facilities which t!Je :'ectiou afford . Small factorie · a re 
in operation in lllinoi , Illdiana, 1\lichigau, California, outh Dakota, 
and 'Iexa , bu t the e bow little or no gro wth and find only a 1 cal 
market fo r their product. uitable materiaJ ·for ortland cement ar 
llowever found alJundan tly in t be e a nd other tates. and the develop­
meut of t he iudt1-try on a larg . c:al in variou parts of t!Je country 
may b coufi<l ntly expected within the 11ext few y ar . 

Il\IPOR'I . 

lrnJJO!' I of cl:1nP111 into tile ['nited tales in J, 95 a11d 1896, by countries. 

onnt ry. 

ni totl Kin dom . ... ........ . 

errnany ......... . .......... . 

QtherEurop ............. . .. 

Br itish 'or1h Am r ica .... -- --

Total .... _________ ___ .. 

1 n;;. 

JJarreu. 

141, 909 
10,U6 

1 96. 

Barrel.• . 

742. 169 
7·L, 237 

26, 714 

1. 366. !109 
99 1 

cb ·otllltrics --------------

--------~------------

The abov t able bows the continued increa e in importation of 
cement from German and th deer a e in t he import from Great 
Britain. DurinO' t it pa t twenty year German cement !Jas grown 
rapidly in favor iu compari on with tb E ngli h. Thi i due to t he 
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more car ful method mployed in German factori , whi h llave 
re Lilted iu a teacly acb-anc in quality uniformity and fiu ne of 
grindiug. Th English manufactur r ·,on the th r hand , ba e cluurr 
p r i t otJy to tlle old method of mao nf<tetur , and have only within 
tlt }last two or thre y ars mad any effor to ke p np with moderu 
r>quirements. Tn th meantime the large t sh~Lre of th m rican 
trad has been ured by the <: rman . . 
Laro·eamount~of Portland m nt chi tly fin£ rior Tal ,ar al o 

imported from BeJo·ium. lu tllat ountry va t d po it of natural 
cement material occur. con i ting f lime ton c ntainin <Y 11 arly th 
correct proportion of chty and practi ally no mn<Yue ia imilar to tllnt 
found in L bio·h ounty, [ nn, 5 I an ia. l:u rr pat't of tll dep ' it i 
of u h compo ·ition that it may b barn d dir ct to P rtlaud c 111 nt 
without any pr liminary o-riuding or admixture. Th mcnt produc d 
i however, quit variabl in bn,racter owino· to li o·bt flu ·tua,tio n in 
the ·ompo ition of th raw mat riaL 'l'he c m n iudnstry of Belrriurn 
ba been w ll d scribed in tlr report of on ·nl Ro " l t.1 lt i tat d 
in thi report that tbr e di1f r u product :.Lr mad from th nm • 
s ratum of ro k , narn ly, artificial Portland oaturn,l Portland and 
Roman ment. The artificial Portlall(l · 111 n t i made by o-rindiug 
tog tlter t!J different rade of rock in u h a mann r a ' to «iv a 
mixture of corre t compo ition and i a product of lJicrlJ quality 11111 · 
Jar to that 1 rodnc d in T rmnny. The natural Portland c ' m ntis 
made by lmrning u h ·trata of rock a have appr ximately th cor· 
re ·t compo ition. 'rhe Roman cement i ' mad by l..>UrninO" at a low 
bent uch portion: of the ro k a contain an xc :s. of clay. 1arry 
mauufacturer grind cinder or lime tone with th Roman or natural 
c meot and thu O"ive the e inferior product tb appearan and orn­
po ' ition of true Portland cem nt. u<;h adult mt d material are 
largo ly pnrcba eel by au crn],mlou xporters <tnd hipped a artifi ·ial 
l:'ortland. Thi may ac oant for tb un atisfactory r nlt which many 
Belgi:w c ment have given in thi coantry. 

It will be noted in the abov ta,ble that a r lati vely mall but i ncrea -
ing amount of cement i imported from Canada, chiefly at the 1 ort of 
Detroit. Tbi i from factorie located at Owen ' ound and apanee, 
Ontario. From France a mall amount of Lafarcre c ment and T il 
hydraulic li111e are imported . The e are proclnced at the arne fa tory 
at Lafarg , on the Rhone River the Lafarge cement beiug imply the 
Yitrified portions of tlte hydraulic lime, which re.· ist laking, and are 
separately ground. Thi cement i licrht irr color, and is claimed to be 
e:pecially aitabl e for pointing wlrite ton work, as it does not taiu 
the tone as otlter Portland cement gen rally do. Th 'other Europe'' 
i11 the ahove table represents chiefly Denmark and wed n. The Aal­
borg cement, fro na Denmark, is hi ghly e ·teem d in t hi s country, cltiefiy 
on accoaut of the great fioene s to which it is o-ronnd. 
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RELNI'IO OJ<' DOME TI PROD1JCTION TO LIPORTATION. 

Owing to t he g reat incr a e in t he amoun t of P ort land cement pro­
du ed io tl.J i country dLlrip g the pa. t few year a nd the a] 111 ost 
Ull ·h anged a mount of im por ts, t he proportion of domesti ·to imported 
cem ut con um ed ' how a g ratifYing gmwth, which appears t rikin g ly 
in the following tab le: 

Cu mpariR011 of the dom e li e produ ction of l'o1· t[(wd cement 1rith th e imports . 

Han·els. ]lan·ebi . 

lroduction in the t nited State . 
I 1111 ort . . . . . . . . . . . . . . . _____ _ _ 

Total . . . . . . . . . . . . . . . . . . . 3. 443. 126 

Exports .. ..... .... _ .... . ... .. . 

Total consnmpti on ... . _ .. 3, ,a3, 126 3, 250. 525 

Perc ntage of total con ump-

tion pro !n eed in th e uited I 
tat s ..... .. ............. .. _I 13. 2 1 1 .2 

I 

I 95. l 9G. 

Banels. JJanels. 

90. 324 1, .-4 3, 23 

2, 997, 395 2, 9 9. 597 

25.3 34.7 

fig-ure;5 inclu<l b tb lim and 
r ~ r in orre ·t . nor a us d by t hi i . ho\\' -

e,· r. u11important. T h s wo produ t$ < r her aft r to b r cnrdNl 
sepa ratt•l · by tb 'J'r <1 ury I cp::utrn cnt. 

Thl' abo\·' taul . how t hat h import ' hnv r main ed 11 arly · ta­
titHiary for the past six y ar nud that he produ ·tio u of the Ameriean 
fa ct ri . has \.J n mnrc hnn trip] <lin t l1 , am ti111 . Th • con lllll ption 
of Portland c m nt ha.- th refor incr a ed by pra t icall y t he "'hole 
:l lll Ullt of the illtreas• in hom proluction. lllOrCthan] 000000 bar­
rels, or ab ut J O p r c nt. It l.Joull be r member d, al ' O that tb · 
peri d Ri11 · arly in 1 D3 has be 11 on of g-r at bn in d>pr ·- ion 
antl conq)amtiv ina tiv ity in rnilwny ·on t rn ctiou, p ublic improve­
m nt , nut: pri vnte b uildin g· opP.rn.tion . In vi w of t bi.- faet, tb 
ill<·r >ase<l d maud for Portla11d eement. \\'lii ch ll a ab orberl all the 
added domcRti · produ ·t wi thout le ni ng the importations, is erbli nly 
1e rn a rkable, a11d poin ts to a t ill o- r ater deiJland for t bi i> usefu l prod­
uct wit h th r retnrn of pro pel'OU tim s. I< rom pr·e cn t indi ·at ious t he 
year H\!)7' ill s how a fu•·ther mark ed increase in th .Am rican pro­
!lnrt ion. l<jsta hli hed fa ·tot'i , esp cially in th P et11l ' y lvania reg-ion 
are a g-ain g rea t ly nl::11 ·:>·in g- their p lnnt . Tn th e cen tral pa.rt of tlle 
oun tr y two new ompani , with reput 'd exteu ive capita l :-t nrl lllilim ­

ited mat rial a re to build works, u ut h e wi ll hard ly b in operati on 
before th pring of J 9 . Ou t h other ha nd, la rg-e uterpri ·e r q uir-



1174 Ml TERAL RE 0 RCE . 

in g-oT a,t qua.ntitie inrr started at various 
points, and t he building trade bow renew d a tivity. It i not likely, 
therefore, that th importation of em nt will ' how any d crea e during 
the pre, nt year, audit will probabl be many year befi re our upply 
of Portland cement i wholly uppli d by our own fac tori s. 

A trange tate of affa ir xi ts at pre ent bow ver, iu the cement 
market. The leading A m rican manu fa ·turer are comp tiog o barply 
among them lve that th l> t rrrade of merican ortland are 
offered on htro·e contra ·t at a pr ic at l a t 50 ce11t per barr 11 w r 
than the 1 ading imported bra.od . It i ev rywb re acknowledrred 
that t lte best meri n c ment are fully equal to the import d , an d, 
in Yiew of t lteimm n ·e demand ncb competition a ppears quite unne s-
ary. Nevertltele , con nrner are enjoyin g tb b n fit of tbi conf:lict, 

and are at pre ent buying birrb.grade c ment almo ·t a cl1 aply as 
materials of tb arne quality are to be had in England or ermany. 

THE P RT El\IENT IND TRY 
TATE 

THE V RI 

ARKANSAS. 

Tlte factory a.t W hite tiffs, near T xarkana, i practically compl ted, 
and will b in op ration arly iu 1 97. TL writer vi ited thi locality 
oou after the clo of the year, and insp cted tb material ' and plant. 

The depo it of raw material con i ts of an immen~e b d of white oft 
chalk, covering an area of 900 acre , an l r i ing in liff to a h ight of 
over 200 feet above the Little River. The chalk i · fairly uniform in 
compo ition, containing to 90 per cent of carbonate of lime, 9 or 10 
per cent of in oluble matter ( lay) and le than 1 per c nt of mag­
ne ia. It i in every way au excellent cement material, and the ext nt 
of tlJe depo it i sufficient to upply an amount of cement equal to the 
whole pre nt coo umption of Portland cern nt in tbi country for more 
than a hundred year . 'rhe property of tbe company include al o 600 
acre of fine.grained, yellow clay. The anal y i of an average ample 
of t he e two material re ulted as follow : 

.dnnlyses of cement 1nateriaZ from White Cliffs, .tlrkansas. 

I.Jhnlk. 

'a.rbonate of l im 

Carbonate of magnesia . 

, il ica ....... . ..... . ... . 

I Alnmio~ . . .. .. .. .... ... } I , .... , .•...... .. ... .. .. 
Total .. . ... . .. .. . 

P er cent. 

90. 23 
1.15 

5.33 

3. 03 

'"='] 
73.62 

lay. 

' ili ca . ....... .... ..... . 

Alumin a ...... .. ... .. .. } 
19

.
30 

Iro n ox ide .............. 1 

Lime .... . . .. ....... ... ..... . .... . 

99.74 !, M .. n.,la .. ... . . . . . ••.. •. .. .• · ·· · ~ 
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The plant of th e W hite Cliffs Portland Cement Company is modeled 
closely after modem 'erman factorie . The material a re ground 
together by tlle dry proce , molded into bricks, and burned in Aalborg 
continuous kilns. The present capacity of the work i 300 barrels 
per clay. 

MICHIGAN. 

A factory i under construction near Bron on, Michigan, by the 
l\1 narclL Portland ement Company to manufacture cement from the 
larg d po it of marl which occurs at that point. At the e works 
the rotary proce . of burning will be employed, as at Coplay, PhillipS· 
burg, and Sandusky. 

OHIO. 

Th factory of the Art Portland Cement ompany, near audu ky, 
referred to in th report for 1895, is no t yet iu operatiou. It wa · pro· 
po!'ed by thi comr any to manufacture a wlJite Portland c meot for 
ornamen'tal purpo es, but it appear doubtful whether tbi plan will be 
carried out. 

A company of Pitt burg capita.li t hav purcha ed large tracts of 
ruarllancl at a talia, near Sandu. ky, and propo e to erect work in 
th e nea r futur . 

The proj ct of e tabli bing larg work at Harper mentioned in the 
Ia r port, ha not b n carried out. 

The factory at liddl Brauch wa d ·troye<.l by fire in March , l 97. 
It i und r tood that the work ~Yill b reuuil t. 

TERI.AJ~ "' . 

r illaceou lime tou i · ·till th cl.Ji ef cement material in thl 
country a l.Jown by t h followin g table: 

Olll)Jarative product from limesto1te a11cimm·l. 

:Xo. 1 Produ t. 

Barrd•. 

F actori u iug lim e tone .. . ....... - . . 

F notori o 11 in r marl. .......... .. .. .. . 

Totn l .. .. ...................... 
1 

1, 543, 023 

PRO E .., 

The aluorg, or modified hOfer, coutinuou kiln i coming rapiu ly 
into u~ in tlli coun try. It is rn pl yed at Gl ns Falls, New Yo rk , a nd 
at ou of th large t factori at oplay P nn ylvan ia. At an other of 
the larg works at Coplay t b e kiln ' will be u ed in a pro,i ectcd ex ten-
ion of the plant. Th Aalborg ki ln ha al o been adopted a,t the uew 
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fa ·tory in rkansas. TIJ gr -at advant:ig of tbi typ of ontinuou 
kiln is it great e ·onollly of fu el. Only about :! ton of , oft oa.l per 
day are required for cacll kiln, with a daily pr du ·ti n of 75 to 0 
barrel of c m nt clinker. Tbi ' i ·· only about 1~ p r ce11 of th w igbt 
of clin ker produced, and with oal at ~ p r tou on ,pOIHh; to a co t 
for fuel of only.) c nt for each barrel of c meut produ d. 

'rhe u e of th rotary furna e i nl o ra1 idly iucr a ino·, a i uown 
by the followiug tabl : 

.Amoun t of Portland cemeulmacle iu kilns of 1'a?·iort 8 kimls. 

1 93. l 89J . 1 5. ~ ----
Barrels. Ban·els. Barrels. Jlarre/8. 1--

Rotar y furn ace . . ... . .. . . . . .. ..... . H 9 000 2-L, l76 iJ()(), 21 632,370 

ertica.lldln (continnou and in-

termittent) ........ .. .......... .. 

T otal . . . .... . ..... .. ... ..... . 

4-1.1 653 - -6,5 1 5 9, 503 91 0, o-3 
---- ~0, 324 1 1, 5-l3. 023-:390. 6- 3 79 , 757 

I p~,o~:,' ;:,~::: ~"d ootb•uood 'o 
25. 2 30.3 40.5 _d 

One of the largest factorie at Coplay, Penn lvania u ing th rotary 
furnace wa increa . ed h.r th erection fa. sccoutl phwt in 1 90, and. 
b gan op ration in the 11ew "·ork in Augu t. 'rile total output f tb 
t"-o factori of thi ompany i OYer 0 barr l p r day, a,ud ft1rth r 
exteu ion ar projected . It i - probable th erefor that th r port for 
l 97 will how a till furth r increa e in th relative product of th 
rotary furnace. 

L\IITA'l'IOX PORTLA.XD B)IEX'l'S. 

Two of the chief companie - eu agel in th ma,nufactru·e of common 
hydraulic ·ement ar griudiug tiJe IJard-burned cliuker eparately anl 
putting th product on the market a Portland emeut under several 
Jifferent name . Tlli mat rial ' how · no mor tbau one-half th 
trength of true Portland. The pre ·ence of 15 p. r cent or more of 

ru:1gue ia i also a seriou · objection to the e cern nt a the mo t care­
ful German work on the ubject ba l1own that more tiJau 4 p r cent 
of mague ia cau ·es cement to fall oft' in tr ugtb while per c nt or 
OYer au e jt to fall to piece· after long periods. 

PIWI 0 ED 'T XD.A.RD ' 'PECIFIC TI X ~ l!' OR EMENT 
TE ' 'l'ING. 

The need of tandard rule for te t ing cement ha long been re og­
nized 1 y <'ngineer anrl t he subject hn been widely di cu, , e] in the 
columns of the engiuecriug journal during the pa. t year. Tlle recom-
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mendations of t he committee of the .A merican Society of CiYil Engi­
neers presented in 1885 have been accepted a a tandard in this 
country for many years, but are not sufficien tly definite for tbe need 
of t-h present day. To the great sati faction of tho e interested in 
cern nt testing, the subj ect has been taken up ane1Y by the .American 
Society of Civil EngineerR, and at the annual meeting in January, 
1897, it wa voted to snbmit to letter ballot tlle proposition to appoin t 
a new committee to draft a serie of standard rules which suall be 
in keeping with the best modern practice in the U ui ted State a,ud 
E urope. It is earnestly to be hoped that this plan will be adopted in 
th e near futm·e. 



RO K EM EN 1'. 
By RIAB C M~ll G • 

PRO "C TIOX A :rD PRJ 

There has been a Jio-bt in crea e iu t.be production of rook cement in 
the nited State during they ar 1 96 over that of 1 95, the increase 
being confined mo tly to Illinoi and ea tern New ork. 

In view of the contiuu d d pre i n in the geo ral busines of the 
country, and the fa t that Portland emeut ba d cliued c o iderably 
theadvaoceinthepri e ofr ckcem ut,althon h ligbt,i ncouraging. 

The following table bow the price of American rock cement ic l.mlk 
at mills from 1 91 to 1 96, in lu ive : 

Price of .4merican ,·ock cement in b~£/k at mills, 1891 to 1896. 

Year. I P er bnrr~l. I 

1 91. ... ...... .. . . 

1 92 ........ . ... .. 1 

1 93 .. ___ . . .. .. _.- I 

Ct11l1. 

47.26 
4 .61 
43. i 

Year. 

1 9-L ....... ···--· 
1 95 . .. ..... .... . . 

1 96.-.------.----

Per bnn·el. 

Cent&. 

'~ . 07 
50.32 
50. 0 

The following table gi'e the amount and value of the rock cement 
produced in the nited tates during 1 95 and 1 96. The value are 
ba, ed on the elling I rice ' of th cement per barrel in bulk at mill . 
Approximately 65 per cent of the product is old in paper or cloth 
ack and 35 per cent i old in wood packages. 

p,·ocltwt oj,-ock rement i n 1895 and 1896. 

1 95. 1 96. 

State. 
Xum- 1 Xum -1 

I 
bor of Product. Value. ber of Product. I Value. 
works. workR. 

-- ----
I 

Barrell . Barrell . , 
G orgia . .... . .... .... . .. ... 1 ' 8, 050 $6,038 1 12,700 $9,525 

Illinois ... .. ...... ......... 

1: I 491, 012 171, 54 2 5!4,826 217,731 

Indiana and Keutuoky . ... . 1, 703.000 681,400 15 1, 636,000 654,400 

Knusas ........ . .. . .. .. . . .. 2 I 140.000 56, 000 2 125,567 I 50,226 

~larylnml and West Vir-

41 ginia ... .... ... . . ..... .... 242,000 116. 700 5 271.500 I 125, 175 
~innesota .............. ... 

~ , 73,772 33, 621 I 2 
c~!~~~~ ..... ~. ·. ~4~ . N ew .Mexico . ........... . .. 5, 000 6, ooo 1 1 
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P1·odu.ct of rock cement in 1895 a11d 1896- on tinned . 

1895. 1896. ~ tate. I ~Unl· 

I 
I Num- 1 

ber of 1 P roduct. Value. ber of I Product. Val ue. 
1 works. works. 

New York : Barrels. I ~ I B arrels . 
E rie County .. .. . ...... 4 556. 754 

·--~ 1 
550,851 t 275, 426 

Onondaga Cou nty ...... } 
JO 152.973 77. 97~ 10 204, ~i5 92, 450 

Sehoba rie oun ty ...... 
I I 

mst r Coun ty . ........ 15 3, 230, 000 1, 938, 031 15 3. 426, 692 2, 056, 015 
Ohio .. . ................ . .. -' 3 38,060 22, 83() 28, 565 17, 139 

P ennsyl<"ania ........... . . . 600, 95 300, 447 6 608.000 a04, 000 

Texas .... .. . ........ ...... 10,000 17,000 l 12. 000 1 , 000 

irginia . ....... . ....... ~ .. 2 1~. 050 7. 830 a 16, 776 10, 566 

Wiscons in ... . .. a .. . .. .. .. . . 4i 6, 511 190,604 1 450.000 180, 000 

Tolal ................ ! 67 7, 741 , 077 a, 95, 424 I 71 1, 970, ~ 50 I 4, 049, 202 

CON 1PTION. 

The u e of cement i largely on the increa e in thi country a may 
be een by the following table, , bowing the number of pound of 
American rock cemen con umed per capita at tb date o·iven : 

Th 

onsumption p r ca1>ita of c01nent i1t the uni ted~ tates. 

Tear. 

-----------------------------

l 70-- -- - . -- -- -- -- - - -- -- -- - - -- - - - . - - - -- - -- - - . -- -
0 ...... ... ..... -- -- -- ---- .. .... ...... .... ----

Poun~s p r I 
~apt ln. 

6. 46 
10. 49 
12.77 
13. 04 
33.93 

urn more em nt p r capita than do the 
un r tat 
In tb lat·g-e r citi th e bri ·k and toue buildings; are being laid in 
m nt, wh r a in form r years qui klime wa u ed for the pmpo e. 

T.A. D RD OF WEIGHT. 

TLere a1·o in tbi country thr e eli tinct standard ofweio·bt for n. 
barrel of Tb st~w<lanl weight tllroughout the E astern aud 
Atlanti known a the ' Eastern ' weight for rock men t, 

' We tem '' w ig-l1t i pre val nt through the 1idr1le anu 
tern The Porthmd weight i the arne tbrougLout the 

country. 
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X et wMght of a ba·rnl of cement in tit nited tales. 
---------- -----c ""'""_!. --------------

1 

East rn ....... . ... .... .. ........ .......... .... . 

\\'c tern .... . .... . .... ...... .. . .. .. . . ...... . .. . 

I Portland .. ...... ... ... ... ......... . ·· ·· ···· · · ·· 

and .. 

r_rE '1' • 

Pounds. 

300 

265 

3 0 

300 

The report of tbe com mittee on a uniform tem for t t of 
cement' to t he .American o iety of ivil E no-ine r tate that "th 
proportions of cement, and and "·at r hou ld b ca,refully determined 
uy weight." Thi practice of cl t rminin o- propot·tious b. weio-ht in t h 
making of briquette forte ting purpo e i quite ri o-id ly adb red tl), 
but whenever cement mortar is made for ma onry work ther i a wid 
departure from the rules ob erved iu t ting-. In the mixiuo- of emen 
mortar it is cu tomary throu ghout. the country to u an mpty cern u 
barrel for mea uring the sand tha~ i to b mixed with the ·em ut. 
T!Ji manner of mea uriog is a conv nie11t on , y t it re ult in :~ di · 
parity of proportion when weight · are ou id red which milita.t . 
against the rock cement· an d con·e pondingly favor the Portland 
cement . 

It will be een by th t able tha,t wi t h equal mixture of c meot and 
sand, by the barrel mea ure, t he Ea tern rock emeut i can ying 26 
per cent and the We ter n 43 per ·ent more an l by weig·bt, tbau i tb 
Portland. o long a it remains tl.te prevailing cu tom to mix cern nt 
aud sand by mea ure rather tllan by ' eigllt it i not trang tl1at 
people are deluded into a belief that Portland cement will carry 50 per 
cent more and than will the rock cements. It is due to the unfortu ­
nate establi hment of the different standard of weigllt per bar r l 
that ha led to many errors in judgment concerning the relative value 
of the two classes of cern nts. 

There i. a v ry large que tion involved in the matter of bulk a 
between the two cia ' e·. The volume of 100 pound of rock cement 
is 25 per cent greater thau i. that of 100 pounds of Portland cement, 
and, a nmin g t.hat both clas e are ground equally fine, it i difficult 
to di prove that 100 pouuus of rGck cern n t will not cover over tbe 
surface of 25 per cent more saud than th e 100 pound of Portland 
cement. 

Herein undoubtedly is to be fou nd the solution of a problem which 
lla::; puzzled the cement world ince the foundation of tbe present . y -
tern of cement testing-namely, that as the proportiou of sand is 
itwreased, the di.ffereuoe in the relativ strength of the two classe of 
ce1uent d~crea ·e . This fact would seem to indicate t l1 at the roek 
cement, by having the oTeater volum , ha a greater capacity for coat­
ing over the surfaces of t'he ga 11g' in 111ortar or concrete. 
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It i a popular delu ion concernin g Portland cement that there is 
badly a limi t to it and-carryin g capacity , and oftentime, it i ' over­
loan d, pro l uci rJO' a, weak, daugerou mortar, which can in 110 manner 
coDipare, either in co ·t or quality, with a mortar made of rock cement 
and a, lower admixture of and. The ul timate trength of a neat Por t­
land ·ement i reached in one year, and one-half of it trerJO"th i 
reached in e n day . The ul t imate t rength of a neat rock cement i. 
reached in :five y'ar , and at even days it bas attained but oue.-eighth 
of it: ultimate t rength. 

ll\IPORT . 

Th followin<Y table show the imports of cement by port , dnrin g the 
:fi cal year ndiu g J un 30, 1 9-!, 1895, and 1 96: 

~-P--or_t_·-------l-------
1

---
9

~. ,_ Pouu<ls. 

I 95,_. --- ______ 1 ~ 
Vnlue. Pounds. lalue. Pounds._~~ 

I Atlantic Coast . 

Aroostook, MP .. ..... ... . . 

Bnltimo ,AI <I ..... ..... .. 
l!nth. I ................ . 

163. ooo I 
77, 968, 21 

", 400 

5:1 I 977,225 $4, 9 0 29 '900 I $1,54 1 I 
249, o~~ .. ~~ a,_ ~~~ ·~~~ ... ~~~~ ~~~ . .. ~~~~ ~~·- 7 ~ ~- .. ~~~ ~~~. 

Bo "' ton and barlesto\nl , 
Ma"fl .. ........ . ..... . . . 62, Oi2, 160 I 19 '6'3 

I Cl.tnrleston , S. ' .......... . 6, 224, 911 21, 956 

I 
Oeorgot "' u , D . .. .. .. .. . 165. 345 65~ 

•' ''"' lledfonl, Ma ...... ....................... .. 
Xf'WJ'>Ort No\V8, Vn. . .. . . .. 11, oo..a , 000 3-,920 
'ew York , K. Y.......... 3 4, ~06, 1, ~51, ono 

Pnosnmnqnoddy, I .......................... .. .. 

1 Phllndl'lphia, Pn .... .. .. .. 111, 29, 516 34 , 66~ 

• 952. 3~0 216, ao2 
ti , 350, 350 15, 295 

20,000 4 l 

29, 4:J6, 949 92, 244 

4~9, 254. 171 I, 41 9,216 

16, 400 57 

100,6 • 722 336, 7 
I 

103, a63. 54 

2, 4 6, 209 

96, 65 

329. 284 

6, 016 

3~ 

22, 714, 105 72.634 

4H, 35~ . 220 I , 350, 114 

100, 7 , 476 30 , 573 

Pnrtlautl and ]'almoulh, 

~I .................... . 1, 699. 60 

200.900 

.. ............ , . .. ........... . ................. .. 
Hi l.tmond. Vn .......... .. 

. Snvnnuah, n..... . ....... 9, 1,1 56 

Wilmington , N. C ...... .... ....... · 

Total .... .. .. .. .. ... 666. 522,9 5 

Gulf oa1t. 

16, 651,012 1 4 . o;s 

GaiT s ton, Tox .. .. .. .. . .. 10,207,393 58, 1 23, 703, 00 62, 79 

1\Iobilo, ln ............... .... .. ................. ... .... .. .. .... ........ .. 

X''" rlenns. Ln ........ . 3, 704, 052 273,570 

l'cusncoln , Fin ........... . 1. 315, 559 4, oo;; 
alurin, T x .. . .. ....... _ .... ___ .... ... . .... -- ... . 

313, 2!10 

4, 591 

II 

' ['JLOl]ltl , Fin ...... . .. . ...... ..... ....... . ......... .... ... ... . . ... ··· ··· · · ·· 

'l.'otnl ...... . .. ...... 104 ,317, 00•1 336, 2.;6 125, 909, 1 ~7 

Pacific oast. 

Los Aug los, nl ...... .. 
Or gon , reg .. .. . .. .... .. 
J:>n got nuutl , \Vnslo .... .. 

. nn Diego, Cnt. .......... . 

t>nn FraJl isco, Cni. ... ... . I W lliamctto, Or g ... .. .... 
1 
_____ 

1 
L~tnl . . . . . . . . . . . . . . . 226, 076, 026 

~1 637 1 - ' 
1, 277 

' 78, 392 
17, 000 

66, 665 6, 156, 340 

4 02 1 ' ~ 50, 00 
433. 364 9, 630, 2 2 

155, 222 27. 102, 654 

726, 967 151, 035,468 

li, 271 ,973 44, 37 

22, 20.243 

3. 660. ~9 

122, 41 • 662 

5, 970, 400 

1-----1 

73,053 

14, 205 

385,036 

95, 681 

477,280 

64,196 
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Impot·ls of cement, by JJOI'ts, during t.lle fiscal years e11 cling Jm1e SO, 1894, eto.-Cont'd. 

Lake. I 
J3 ufi'alo Creek, N.Y ..... . .. . . ......... . ...... .... 1 
Cnpe Vince.ut , N.Y.... ... 76, 450 I $245 

Champlain , N. Y . ........ . .. . .. ........... ...... .. 
Chicngo, Dl.... ..... ...... nn , 026 3, 2 9 

Cu_y nbogn, Ohio .... _. .. . .. 194, 000 OS 

D troit, A!ioh .. ......... .. 313,300 1. .f'20 

Huron, ~Iich .. ... ..... . . .. 
Miami, Ohio .. .. ..... ... .. 
Oswegatchie, N .Y. __ . . . .. 
Oswo~o, N.Y . . . .... . .. . . . 

Total ........ .. .. . .. 

J 96. 

P ounds. V11lue. 

$2 1 
120 

2, 085 

22, 022 I 



PRECIOU TONE 

BY GEORGE F. K r" Z. 

INTROD TION. 

DI 0 :rD. 

ou Lue Genesis of the Diamond, edited by Professor 
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di tort d tri o tabedron· tlnely white in olor with tw 
irreo·ular, uneven nrfa e and with a d p ctah <lral impr cion on 
one ide. It would per hap ut to b tt r ndva11tan· if it w •r 
in which ca e it would probably produce two fin 

a b. The Burlington ton bad a faint gr nisb olor wl1i ch may b 
entirely exterior, a ' is tb ca e with tile diamond l crib d from th 
Or gon lo(·a lity. Thi cry tal i · a.tl elon g-at d twin, b ing t trah dral 
in general form, aud henc could b ut into a pear hap to b tter 
advantao·e tlJan into a brilliant. 

Profe . or Hobb writ that tb aukvlll and til Burlington dia-
mond were found iu the '1 - ttl montin · of th Lak fi ·biban lou 
like r,he other Wi on in diamond. r f rr d t farth · ron. Tb auk-
ville tone i from tb wid ned portion (int rlobnte(l ) f th 
b tween t!Je Gr en Bay and t be Lake Mi ;]ligan lob· . Tb 
located ou a cu pat portio11 of tb morain of th Lak 
lobe near til boundary of Illinoi . The find 
iutere, t. 

A. diamond ry ·tal wa ' al o found in 1 6 by l\Ir. Loui Endli ·ll, 
of Kolll dll e, vYa bino-ton ' om1ty. Wi cou in. It wa xamin d by 
Prot: William II. Hobb and found to b a rbombi · dodecab drou 
of pale-yellow color, ~0 millimet r in 1 ngth aud 13 millim t r in 
widtb, with an aYerage thi kne of 10 millim ter , and trougly 
re emblin g· t he . tone fotlnd at F:agl , V\ i" onsin. Th crystnl is 
omewhat distorted. It wei..,.ht i 21 carat.'. 

Tbe diamonu found at Eagl regon, anu Kohl vill ar of the 
am cry talline form, acb bavirw tb fac !;: of the Llod abedron 
bowing Yiciual plane of the b xaki o tab drou. Th how 

al o irregularitie and d pre ed area· . Tb diamonds found at Eao-1 
aud Kohl vill are ' ape white., a Yery pal y llow · tl1 011 f uud 
at Oregon i almo t white, with a faint greeui h tint. In r gard to 
their occurrence in Wi cousin, th iutere ting probl rn i readily olv d 
on examinin o- Profes or hamberlin ' glaeialmap, wb re Eagle Kohl . 
ville, and Oregon are all eu to li on th 'K ttl moraine" of the 
later Glacial poeh . The diamonds w re id ntly trau porteu from 
the north to the point. at wbich they were found . If on udi N from 
the e points the ice movement a indi ·at,ed by the tra of the glaci r, 
one will readily ee that tbe e diamond undoubt dly have a common 
origiu, po . ibly in the northea tem part of the tat , on tbe middle 
line of the Green .Bay lobe, or perl1ap in a till farth r northea terly 
direction . It i here£ re of remarkable inter t to .fiud that along the 

tate line, in the vicinity of the Menominee l~iver, ba ic erur tive 
rock are present in o-raphitic slate ; and l1euce it i not improbable 
that the origin of the diamond is of tbi cbara ·t r, a. i tb ca e 
in South .A.frica. The locality i one tbat has been little earch d, and 
it is highly probable that diamond · may yet be foun1l there.. TIJe 
diamonds of the Plum Creek di ·trict apparently differ in their ource, 
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althoug-h they were foun d only a f w miles from the Kettle moraine 
' and way possibly have been 'va bed out of t b I enomiuee und r the 

glacial a tion iu thi region; but they probably bad their source in the 
region of the Pig on I iver, wh re the geological conditions are iden­
tical with those ob en·ed on the lenominee. 

Th r \Yere recently for a time in the po . ession of 1\1r. H. \Trees­
lander, of ew York i ty, tbr diamond cry tals ent by Mr. A . F. 
White of' Butte Montana, and ch~>im cl to have been found in that State. 
OnE\ wa a trigonal tri o ·tabedron, 1 f 6 carat, witlllaro·e oval marl ing 
over th entire cry, tal , which wa of a faint yellow; one ide of it wa 
broken. The ·econd wa an octahedron of onc- ixteenth carat, with 
roullCl d face,, an apparent twinning beino· vi ible on the dg s; tllis 
wa abo a faint y llow in color. Th third wa an acute octahedron 
of on -thirty- e ond ·arat, witb dulled faces giving it a ground-gla s 
elf ·t <tnd bowina a con id erable growth on the octahedral face , 
although th dg '. of the cry tal \Yerc long and not o well develop d. 
Some inve tigation i to be carried on at the locality. 

The anuual reports of the coudi tion and pro luction of tbe o-reat 
outh frican cliam nd mine have been pre ented with extrem full­

ne : . The lea din g point of g neral intere t are ummed up and 
in ·luded 11 re, tbi b ing o important an element in the world s pro­
duction of g m . 

Th e followin g statement of the condition of the diamond-mining indus­
tr is gnth r d from th admimble report of Mr. arcluer F . William , 
mann f th D r· Diamond fining ompany Limited, and 

ali~ rnia : 
the D Beers and tlle Kimberley, the only one 

bat ar much work d at pre nt, giv the followi11g stati tics for the 
nding Jun 30, 1 96: 

utput f • blu .around ' at tb D Beer mine was 1 554 2 ~ 

(16 ·ubi f t to a load ) · at th Kimberley mine 1143, 4 load 
(to · tll r with 67, 70 load ' of' re f-rock or wa t ) · th total for bo b 
b ing 2,G!) ,109 load of blue-a round a agaiu t ~,525 717 for the year 
b fore · a.n increaR of 101,0 3 load . 'l'lle o t per load at the De 
Her m1n wa 4, . 7.7d., a' ao-ain •t 4 .. Gd. h previou y ar; at the 
Kimb rl y min 4 . 10.3d. a again t 6 . ..,.6d. the previon year. On 
Juu 30, 1 9 th r w r in iallt at th D B r min about ,300,000 
loarl f blue-ground. 11 ew workings have been carried clown, tho 
amonn t r v al d b tw n the I ,000 foot and l,200-foot level· i esti­
ma ttl at 4, 4-00,000 load · giving a tota,l of 7,700 000 load . Deducting 
from t hi s the output (a abo e) of ov r 1,500,000 load , th re r main 
fu lly() 000 000 load · in ia h t · n,n amount equal to about four yea.rs' 
demand . 

.At t he l\..irnberl y min at tl1 clo ·e ofla ·t year some 1, 00,000 loads 
were in •icrllt above the 1,200-foot level · the carrying down of the 
"Pro pect haft' to 1 ,5~0 fe t and the op ning of intermediate levels 

18 GEOL I '1' ---75 
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every 40 feet have revealed about 3,300,000 load more; making in all 
over 5 000 000. Dedu ting the output for tlJe yeaJ: of som what ov r 
1,000,000 loads (as above), l ave· a.bout 4,000 000 load now in ibht; 
again about four year 'supply a.t ~re · nt rate of output. 

At tbe De Beers mine the wat r removed arnouuted to an av >t•ao·e of 
3,877 ga.llons per hour, as again t 5,231 tb pr viou y ar · at tb Kim­
berley, 7,894 gallon . per hour, a agrtiu t 9, 2 before. A tnn n I ha 
been carried around thi mine at tb top of tlt m la pbyr to pr v nt 
surface water froru getting down into th loo d '•bri · in t he op n miu ; 
this has proved very ucc ful and no ' mud-ru he hav o urred 
siuce. 

The De Beers mine bas not been de p n cl, the '~ rock- haft ' r main­
ing at 1,233 feet; but a tunnel on the 1,200-foot level ba b en com­
pleted, and tlJe main rock-chute fro m the level above counect \Yith 
it. · Tbi tunnel, 955 feet Jon o-, wa dri v n to th north ea. t ru id of 
the mine, iu order to give better ventilatiou to t ba.t por i 11 of the work­
ings, and has had the de ired effect. The Kimb rl ey mine ba rea h d 
the greatly increa ed depth of 1,5 5 fe t u th ' Pro p t haft" 
above mentioned, and lev Is have b n opened m tbi de p portion 
every 40 feet. 

The folio\ ing table give the amoun ~of "blue-o-round" brought up 
and placed for treatmeut: 

I 
D Beers . Kimb rley . Total. 

I 
On June 30, 1895 . ..... .......... I 

Loads. Loads. Loads. 

1 974, 127 725, ~06 2, 699,233 

Output for the year ... .......... 1,554, 225 1, 143, 2,69 ' 109 

Total ................. .... 3, 52 '352 

I 
1, 68 9\10 5, 3 7,342 

Wa bed and crushed during the 
year .... . ...... .............. _ 1, 565, 631 

., 
1,03!,395 2, 597,026 

Remaining June 30, 1896 .. 1,962,721 837, 595 2,800,316 

A con iderable amount of the material remaining on tb floors i of 
the kind known a " bard blue," or " lump ,' which does not readily 
di integrate by exposure. Much of thi , however, i now crushed by 
improved machinery. 

The output from the De Beer mine has been materially reduced by 
scarcity of native labor and by intennption from .' mud rusb e ' on 
certain of tbe levels, surface water getting access to tbe loose material 
and breaking into the workings. 

The 2,597,000 load of material washed and crushed during the year 
from the two mine yielded 2,363,000 carat of diamonds; ·o that the 
average yield has been 0.91 carat per load, a against 0.85 carat for the 
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yea-r previou The total co t of mining and wa hiug ha averaged 
7 . 0.1d. per load, a· om pared with us. 10. d. tlt e year before. 

A diamond are now valued at the general rate of about 30s. per 
carat, the pro ·eed , on tlte ba is of 0.91 carat per load, would be about 
£1 7 ., from which the co ·t of 7 . a load i to be d ducted. Tlte com­
pany, however did not realize quit this amount, as they contracted 
with a yndi ate to take the entire yield of the year at 27 . 6d. per 
carat. The net pro eed , therefore, a given in the report of Mr. Cecil 
Rhode are £1,90 ,000. 

One very large diamond was ob tained at the De Beers mine, on the 
840-foot level, in June last. It wa a pal -yellow octahedron of 503:i; 
carats but om what flawed and crack <1 . In ize this i the large t 
stone yet obtained from the mine of thi di trict. 

In hi report l\fr. Cecil Rhode dwell on the financial hi tory of the 
D Beers Oon olidated Company ince it formation in 1888. It then 
owed £5 000,000; it indebtedne now i £3,500 000. In the interval it 
bas not only paid large dividend , but bas bought £1,250,000 wortlt of 
con ol , and bas purchased the We lton , Gordon, Bulfon tein, and 
Dutoit pan mine . Tl! e acqui ition , which comprise all tlte impor­
tant min immediately adjac nt, and ar now nearly complete, have 
been made with th profit alone, and not by any iucrease of capital. 
In the la t year out of the net profit of £1 900,000, the amount paid in 
divideud wa £ 1 -oo,ooo, and th re t ha been spent for ex1 enses and 
tit pur ba f tb u w Gordon min . Th diamond btaiued were 
all tak n b a yndi a at 27 . ud. a carat up to 200,000 carats a month. 
Thi.- yndicat ba it branch and ·onnection all over the world and 
eli po • of tb diamond at a profit. Th arne arrangement bas been 
made with it to June 3 1 '97, aud an option extended to Decsm­
b r 31. 

.\. nriou £ atnr rep rt d by a corre pondent of the Jeweler' Cir-
ular pt mb r _ 1 1)6, pag 7, i tb fact that great number of 

valuabl diamond ar iu the po e ion of native African chief, often 
f<tr r mote fr ro the min . 'l'be w re accumulated in form r year , 

thorough and the native laborer had large 
fany wer old to th "I. D. Bs. (illicit dia­

mond buy r ) on th pot but many al o were retained and taken 
llom by tb m n 011 their r turn to their tribe ; au l the for tlte 
lllO t part w ut into tll baud of the n gro hi f. Iudeed, it wa 
oft n mad e a condition by a clli f that auyoue of ltis people who went 
to work in t l1 e mine hould briog biro ba k a diamond as a present; 
aud bi · ·oudition wa, nrorced by evere puni hmeut, or even death, 
in ca of failme. a ·ou equenc , many of the chief obtaiued 
number of fine stone , which they trea ure more as charm or talis­
man than f< r their ommercial alue, of which they had little lmowl-

do-e. Of Jato orne outerpri iug partie have made lon g journey into 
the unci ~ili z d reo-ions, with no little ri k and hard ltip, to endeavor 
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to pro ure some of tbe e diamond bv barter. ln om the chi fs 
refu e to II at all· in o h ers t l1 ey 1 mctnd impo ibl e pri ; but 111 
have b en obtain ed, chie fl y for liC)_nOI' a ud e pe ially for gun . On 
trader tliU lrocue •d is: di a monds of more than -00 ·am ::; mt ·h · aud a 
mall company h a s ·m· din four month diamond · worth · r 000 at 

the mine . 
In tb Bingara dia m nd fi ld , accordiu g to h r por t for J !l:3 of th 

departm nt of mine a nd aoTi ·nltnr f :r w outh v a.l , om 
work i goiu o· on ·t adil , a nd tb c n w lo alit l o ·gy Ca mp, ba · 
attra•ted a o·ood dea l of a tten t ion. s of cliaman iG ron 
' ground' bad b en tak n U[ h r· , a nd vera ! parti wer a ·tiv ly 
OJ)erating. Only two of t it e had obta in d imp rtant r nlt up t th 
end of 1 w·, one havin g taken about 3,000 . tou from th wa hin g, , 
a nd the otller 1,100. Tlt total valn of th i · about 400. 'rlt y 
are not large, averaging about tbr to a a rat though a ~ w l1a be n 
found of greater iz , np t 2 carat . Forth rath r mall dia mond 
there is not \eery much demand, and a the d po i t have b n known 
and worl' d more r l for orne y ar , i do n ot m lik Jy that 
they contain mauy lar"' tone or can b com important fa tor in the 
world' diam oud upply. Tbe to ne are wa hed from ~L I ebbly drift, 
overlain by ba ·alt, andre. ting upon rrra nite · tiJ drift a l o i ld 
tin ore. There eem to be a larged v lopm n t iu "' w outh nl 
a condi tion imil ar to that of tb ' tiblava gravel f aliforuia, ol 1 
river channel filled by io·neou outflow, and yi ldin o· gold, platinum, 
and here diamond bein g de~ cribe l in var iou par t of th coloninl 
report. Comparing the condi t ion with tho c of outh A fri ·a, t iJ ' o\·· 
erument "'eologi t, Profes or Pu tnam, tate t hat the ar .a o n t i d by 
tb diamond-bearing ri v r drift i quite x:ten ive and b believ t hat 
the source of the diamond will, in tim , be traced to v olca ni ' pip 
as at K imberley but t ha t che a r a i larg ly cover d by t he ba!>altic 
flow that th e pipe are conce~tled from ob ervation . 

To tho e intere ted in the u e of th diamond for indu trial purpo 
the following fact may be of intere t : 

In reference to bort, which i exten ·ively u d for ·li iu g, engraving, 
and poli bin g a ca e has r ecentiy com up in the New York u t m­
hou e from which it appear t hat thi mtm or that of diamond du t 
i to orne extent u ed comm reially for a polishing powder c mpo ·ed of 
lime and ilica . .A. w York firm imported orne oftbi ' material und r 
a uame wlli ·b was tran !at d ''poli bing powder ' in the invoi , and 
then objected to paying the 2 per ent duty upon it, on the ground 
that it bould be admitted free, a diamond du . t or bort. Analy.: i. 
howed its compo ition , but the im1 orter te tified that it wa ·ommer­

cially known as bort or diamond du t. Th decision wa , tba.t even 
were thi · theca e, the provi ion for free admi ion wa int nd ed only 
for the real bort, a.nd bould not cover other ub tances that mi ght b · 
merely o called-pre umably for the pnrpo, e of evading the dnty. 

In the r eport of t he department of min e: and agriculture of .r ew 
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South Wales for 1 95 i a valuable report upo11 diamond drilk , t heir u. e 
re ults and co t. The d parttnent ba a nperintende11t of diamond 
drill , fr. \ V . II. J. S lee un der who c direction clt·ills a re rented and 
op rated and who pr ent and tabulates th year"' ''ork . In 1 95th 
entir d pth bored IYa • 2!)9 feet, . car ely mor t han half that 111 tbe 
y>ar pr vious. The total co t for boring ~Yas ome1rbat rednced being 

7.34 instead of .73 p r foot. The amount of diamond, n ed how­
ever, was v ry mnclt greater t l1 eir alue being DO cents per foot, a 
ao·ai n t 1 ent per foot t l1 e year })l'eviou - are ult due to great ll ard-
11 • in tbe rock bor d . Tbe average rate of boring wa D.34 inche p r 
bonr; mo t of it a o!-i ncL bore tl1rouglt porphyry, in the gold miue at 
Captain J<lat. 

A wri te r in the Engiu eriu g and Minin g Journal o·ive a description 
of a. imple out.fit for a miner or prospe ·tor look in g for diamond in 
plac r bed . After L i fy in o· t he u·o ld an d diamond placer of Brazil 
a ncl alifornia under three group , a. (1) urface and rav in e di ggin o· 
(the ·d1'Y digging of tl1e first Afri can di coverie ), (2) ri,~er bed, 
i th r at low water or xposed by ar tifi ial diversion (the' riv r di g­

ging ''' of fri a ), and (3) aucient riv r bed , covered by volcan ic out­
flows or oth rwi e no longer occupi ed by strea111 , Le recommend to tbe 
dinmo11d e k r t he following outfit : A lig ht pick, a bo' el, a. ' rniu er 
wall t,' or lon g ba o· for carryin g t he g ravel, tc., t-o "ater ( ize 4 feet 
t-1 in h long by a foot nnd <t l1 alf nero· ) an 1l two creeu r ' riddle 
with me b of tltr -fonrtll , tH.l on . iglltb in ch, r pectiv ly 
tog t it r ;vitlt a tub for wa;;lti n <T, ea il 111ade by cutti ng a barr l in 
hal f or \:-; a rubu r batll tub a11 1 a . heet of rubber cloth t ort the 
wa:::;h d g t'av 1 up 11. 'l' o c·x ~win it h ll ould ll a1·e a watchm aker'' 
l tv ( wo powrr ) ~111 d a hardn , calc made by fi xin <T a chip of d ia­
moud , on of ·orunclnm and ou of quartz, with laJ idary s cement, 
into tl1 11 l of a 1 iec of o-Ja ' tubing or of a p nC'il from wbi b t be 
rubb r l1as b en r 111 ' d. 'Ih l apidary~ cement m It · ea ily ov r ~t 

pirit lc 1111 mav th n b a ·ily mol ded with tb fino·ers, and become 
vrry l1 ard and firm . 

To xamin for di~tmond the oat· ' e riddle i fa tened above t l1 e fine 
onr t it gra,vel put in to t h upper ou a nd. all imm r din the t ub a,nd 
wn ·!ted a nd hak 11. T it coar , ton nre r tain ed in the upper rid ­
dl e ;.wd tl1 e and a llll earth pa ' through both into th e t ub leavin g all 
tl1 fin r graY<'l in tb low r ri<ldl . Thi latt'r i detached from t he 
otl1er, a 11d it ·· ontcnt are again wa hed and . bak cn, till t he heavier 
portion~ l1 a l' et.tl d at t h bo tom; it i ' t hen qui ldy tn rnecl out ou t be 
rt1bber ortin .-r cl t h, wbi ·h bould b pread clo ' by. 'Ill l1 eavier 
Rto ne \Yill t h<> n be on th top, aucl may b examiu ed wi th th e len and 
t b1 h ardn ::;cale. 

'l'h e writ r of t h article state th at L ha had much exp rien ce in 
th Bmzi linn pia r and b li ve. t hat. ucll imple lirectiou will have 
vn ln e a. tb re m· fr quen t inquiries from min r· and pro pector , and 
v ry li t tl e d ftuite inform a,tio n i t b found in pnbli bed authoritie . 
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To the above-described outfit may be add d a impl silver iron, or 
bronze ring, witll a natural octah dron of diamond br:1 z d in i t for a 
l.larlne ste·t; also omeRh et. ofem typap r orpap rcoa.t, dwitlt a r· 
boruudum, o that when a tone i found that rc emble a diamOJl(l if 
it be rubbed for a£,,. mom ent on the paper and any v~ ible marl be 
made on it, one can be ure that it is not, diamond. 

During 1 !)()a lon g trial was ondu ted in tb nit cl tat s circuit 
court to determin e wl1etber or not certain :firm batl viola,£ecl tl1 con­
tract-labor law by brino-ing in tliamonrl cutter an1l poli her . It wa 
decided in the neo·ative. During this tl'ial a Jarg amount of valuable 
testimonybearingontbel.li toryof diam nd uttino-inthe nit l tats 
wastal;en , nearly eY ryouewhohad ver ngagedinthi iodu tryu ing 
called upon tot tify. 

The remarkable dif;covery of Prof. Henri foi on ;, of the In titute 
of France, alluded to in the la t r port (page !:l04),of a method for pro· 
clueing diamond artificially by the rapid ooling of highly caebonized 
iro11 from fu ion at very high temperature , w b r by tll x t rior i · I id. 
itied, aud the interior thus become subject to an enormou. pre nre, has 
not led to any commercial re-tllt a th e diamond cry tal tbu obta iu d 
are extremely minute. But it ha oTeat ci ntific iot r , t and l.1a 
been drawn into relatiOl't al o with the o urr n e of diamond carbon 
in meteorite . At the reception tender d him October 27, 1 9G by the 
unit d s ientifl orieties of ~ew ork Pl'ofos or foi · on p l'fonn t1 
hi cia ic experiment of producing artificial diamond · by the method 
de cribed in the la t report. Be wa u ce . fnl and at the time 
tated that be had performed the xperiment 300 times without failure, 

but that not more than one-half of a carat of diamond wa produced 
by tbe 300 experiment . 

Profe or Ro sel, of the niver ity of Berne has undertaken an 
inquiry a to the po ible presence of diam nd carbon in very bard 
steel , and in some extremely tough varietie of iron from t11e bottom 
of bla t furnaces, wher the pre ·ure is ' ery great. Tbe result bas 
proved the correctnes of t.hi snggestion, as Profes or Ros el l.Jas 
obtained from uch sources minute particles !Javing octah dral cry -
tal lization and presenting all the phy ical properties of diamond . Tbe 
large t of these do not exc ed half a millimeter in diameter, but they 
sugo,e t the po ibilityofmore important re ult · in t he cour e of future 
experiment.' 

Among various fraudulent cheme resorted to for the purpo e of 
deceiving the public regarding diamonds, a Jlotauly ingenious one bas 
been exposed during tbe pa t year. Certain parties operating in P hil a­
delphia as a center: and claiming to have branclles in New York a nd 
other citi s, by large signs and exten ive adverti sement in the paper. , 
announced extraordinary opportunitie for procurino- genuin e diarnouds 
at $1 each and bad a display window :filled with the uvpo ed g m in 
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showy settings. Every tenth stone wa to be a real diam ond· there t 
' were announced a "genuine white topaz, impo ible to c1 teet from 

diamond." Experts were " defied to di. tingui h tb m," etc. The 
Penn ylva.tJiaR.etail J ew lers' A ociation, through it offi ers, under· 
took an iuve tigation and laid the fact before the di tri t attorney a 
a fraudulent lottery. The" white topaz diamond" pro ed to be clleap 
pa te, and tbe etting to be --carat gold only. A to tb on -tenth 
of trne diamonds no evidence was obtained, and their exi tence wa 
bi<rhly uncertain. Proce ding have aJ o been beo·un agai n t the arne 
party for imilar pra tice in Olevelancl and ProYidence, the claims 
aggr gating over "12 000. Tbi y tern of deception ha been set on 
foot in nearly ev ry larg city in the U nited tate . 

GENESIS OF THE DIAMOND. 

There ba r cently been publi heel a volume of mall ize, but of 
e pecial intere t and importance, in regard to the origin of diamonds. 
This is none other than the po tbumou. i ue of the .full paper of the 
late Prof. II. arvill Lewis, dited by hi friend, Prof. T. G. Bonney, of 
London .1 It will b rem mb red that Profe or Lewis wa. the fir t to 
present a clear and definite theory of the origin of the South A.frican 
di amond as re ulting from tl.1 intru ion of igneous rock into and 
throu<rh carbonaceous bale , and the cry tallization of the carbon 
tbrou"'hout tb ro k a it ooled from hydrocarbon di tilled from the 
hal tha had b en broken tbr ugh . The e vi w , now for the mo t 

part ac pted and sul> e(JU nt.Jy c nfirmed by ther and Yery intere t­
in · parall I eli c v ri h pr s n cl in two pap rs r ad before the 

ritish A o iation for be d vau meot of ci nc at it meetings 
h ld in 1 G, nt Birmino-bam, and in 1 7 at Ian be ter. Before be 
wa abl , how v r to pr par th m for publicati n and arry them to 
tb r ater ompleten that he de ired Prot! or Lewi uccumbed 
to an atta I of typhoid fever whi h r moved ne of tbe most brilliant 
and capable of t h n mg i nti,t of tbi country. Agreeably to 
hi expre d \Vi hes hi material wa in t rn ted to hi friend and 
colabor r Pr f.G orgeH. William of John Hopkin niv r, ity· but 
by a trange fatality before the latter hAd time t arr:uwe and edit 
the pap r . , h too £ 11 a vi tim to th, ame di , a in 1 94. The 
work wa then mmit cl to Prufe or Bonn y and i at last given to 
tb cientitic world. 

Tb book on . i t f an in trod nctory note by Mr . Lewis· a preface 
by Profes or Bolin y · tla two pap rs of Profe orLewi him elf, with 
som htter note and r fer n , by th clitor; a brief ac ount of imi lar 
wat.orin l from o her localitie , b lon gi ng to Profe or Lew1s, al o by 

1 !'nJ era ntl(l Totes on the Gon sis n11tl Matr ix of the Dinntot.d, by t ho lnt H enry Cnf\~11 Lewis, 
"M.A ., l<' . G. '., profc~sor of mineralogy in the cnd~my ofNnlurnl oiences. Philo<! lpbin, professor of 
gt•ology In ll<worford College, . S. A. Edi ted from !li s unpnblisho<l :i\1 • by Prof. T. G. Bonne~·. 
D. · ·., J, L. D. F. 1. ., eto. Longmnus, Ot·eoll & o., London and Bombay, 1807. Pnges xvi, 72. 
2 pintos. 
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the editor; a clo>:ing note on some other manus •ripts of Professor 
Lewis, and a full index. There are al ·o two pl at and a 11umber of 
smaller illustration , the latter from Profe sor Lewi 'sown drawings. 

The first paper, " On a diamond-beariug peridotite and on the his­
tory of the diamond" (1 6), is brief, dealing with the g n ral ·haracter 
and occurrence of t he diarnantiferous rock at Kimberley aud outlining 
Profe·sor Lewis's theory. 

The econd paper, "The matrix of the diamond" (1 7), is more 
extended, and goe in to an exbau tive di ·cu ion and ompari on of th 
various aspect., conte11 ts, an d alteration of tlle rock, which he finds 
to be different from any previou ly described, and th refore propo es 
for it th e name kimberlit . Its main character i that of a highly ba ic 
porphyritic peridotite, filled with olivine cry tal and grain , more or 
le al tered, and val'iou other minerals, erpentine, tremoli t , tc., wi th 
bronzite, rut ile, peroti kite, pyrop(\ garnet , micaceous minerals, and 
other forms, and at times brecciat d in tructu r , fill d with fragments 
of carbona eou bale brought up from b low. The haJes ar of Tri­
a sic age, the "Karoo bed "of that r egion, and tbe intru ion of the 
peridotite in the great " pipes' or chimneys that con titute tbe mines 
is therefore proved to be of a lat r, though not exactly d etermin d 
period. 

The que tion ha ·ometimes been rai eel whether the diamond tb m­
selves may not have been carried up from a de per our in r k below, 
in tead of originating in th e peridotite, and the occurrence of broken 
cry tal has been cited in support of thi view. Profe sor Lewi , bow­
ever, di poses very completely of thi idea in two ways : H e refers to 
the well-known fact that each of th great mine or "pipe " yi ld 
diamonds that have, in orne re pects, a type or character peculi ar to 
that one an d different from the other ; so t hat African exper ts, and 
even tho e who have never been there, can recognize from which mine 
any diamond ba come. Further, as to the broken crystals, he shows 
that breakage not unfrequently occurs after the diamond are removed 
from the rock, and points out that this is a. re ult of train in their for­
mation, as indicated by microscopical and opt ical examination, and that 
such a condition is known to produce ruptures and explosion in other 
minerals. It may be added here, although Professor Lewi does not 
speak of it, that many crystals must be broken in the bla ting of the 
rock, the shoveling and carting of the loosened material, and the various 
mechanical proce es employed at the mines, and that pieces of such 
broken crystal would be eparated and . cattered to variou parts of 
the dumping floors, never to be recognized a fragments of the arne 
one when fin ally recovered perbap at very different times. 

The rock it elf is a dark green compact material, resembling erpen­
tine, and contaiuing a large proportion of olivine in grains and cry tals ; 
several green minerals that, from the resemblance of their color, are 
not conspicuous from the ground mass (en ·tatite, chrome-diop ide, 
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smaragdite, and bastite); a ruica, probably biotite, more conspicuous 
and quite abundant, and frequ ent grains of pyropegarnet, sometimes of 
gem quality and mi sealled "Ca.pe rubies." Of smaller disseminated 
mineral are to be noted perofskite, quite frequent, and magnetite, 
chromite, ilmenite, a nd pico tite, le s so, though common. Rare an d 
minute occurrence are apatite, epidote, ortbite, tremolite, tourmaline, 
rutile sphene, and leucoxe ne. As deco mposition prod ucts t here are 
s rpentine and caldte, auundant, and zeoli te , chalcedony, and talc, 
al ·o cyanite ( ~) . Th ese, with the diamond and the included fragments 
of carbonacf:ou bale, make up the contents of thi rem a.rkable rock. 

Profe or L wi t hen goe into a detail ed account of the mode of 
occurreuce of the. e miuerals, begin nin g with t he most conspicuous 

pecie -the olivine-which i remarkable for its fine cleavage surfaces 
and very in t re ting in its al teration . The e are chiefly (1) into ser­
pentine, proceeding from without inward, and penetrating along crev­
ice and feac ture , al ·o sometimes in the form of chry otil e, producing 
a velvety border or coating to the grain; (2) tremolite, more internal, 
tl1e fibrou tructure de,·elopin g- pa rallel to the ver tica l axis and dome 
of the oli vine cry tals; (3) when both the e alterations are present and 
l1 ave gone so far as to obli t erate most or all of the olivine, a talc-like 
ub ·tance intervenes b tween them, in which a.re developed minute 

need] of ru ti le, nrrano·ed para.ll l to the faces of t he olivine cry t:tl. 
Tl1e ro k contn ins every tage of tbe e changes, from pure brigh t unal­
tcr d Jivine to tbo e form tiJat have border of rpentine or cbry o­
tile t.r molite fib r within to the complete alteration ju t 

of all the e to imilar phenomena in other 
di cu d with much fullne . 

ProC s or Lewi takes up tile maragdit , chrome-diop ide, 
bastite and en tatit (or bronzite, for it i ' just on the liue between th e 
two varieti ). The t'' o fir t named are, in ome ca e , fine enongh 
in color and cl urn to yi ld gem , and al ' o ometimes the bronzite . 
.All ar colored by chromium. The diop ide occasionally gives ri e to 
ca,l 'ite by alteration. 

Tbe mi a i next con ider d. A all who are familial' with the rock 
ar a war , it i t !J 1110 t promineu t of the conta ined minerals to the eye. 
It i, on1ewllat anom al u in chant ·ter, b iog chemically a uio tite, but 
op ti all y n arer to plllogopite. It occur i u everal d i tiuct ''ay : (1) as 
in ·lud d cry talliue ma se ·or plates, ar par ntly an original ingredient 
of hero k; (2) surrounding o-rai n of pyrope; (3) rarely as are ult of 
th alteration of en::;tatit ; a ud (4) a a metamorphic product from the 
include 1 frn gm nt of hale; and the .fir t fo rm has produced, by hydra­
t ioll , t'be vermiculite variety call d vaalite, which occurs freely in the 
de ompo d p ridotite o largely known a tb e "blue-ground." 

After re~ rring to tbe pyrope garnets, and sngge ting tbat the vari­
ous garn eti~ rous erpentine are doubtless derived from the decompo­
sition of ~:;imilar 1 ridotites, as further indicated by their likewise 
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Fragmental inclo ure are frequent "both of th adjoining hale and 
diaba e, and al o of mor o eply eat d granite, n i clo ite and 
otlter r lated · rocks.' Of th e the bale predominate , ometim 
making the rock a brec ia. The hal it elf i hi rrh ly ·harrred with 
carbon, o a to be qnite ~ombu t il>l e· but th in •lnd d fragm nt. nr 
altered, having lo t thei r carbon and becom harder . ometime ev n 
metamorpho eel to a micaceou tructure, as b fore r ~ rred to. In ize 
they vary from larg rna es, in the upper part of th mine , called by 
the worker "floatinrr-reef 'to mall fragment , dimini bing iu numb r 
and ize in de cending. 

Tlle autllor goe into a detailed pet.rograpbicnJ and chemical discus­
ion a to the ori rrinal character of the rock in which it i hardly p S· 

ibl to follow him in a review and finding no kno,..-n rock that pr ent 
identical character , be propo e. for it the nn,me kimbel'lite. Tbi be 
de io-n ate a ' a porphyritic vol ·anic peridotite of ba ·altic stru ture ' 
and note three form of it occurrence: (1) kimberlite proper, a typi­
cal porphyritic lava; (2) kimberlite breccia, the same rock br.oken and 
cruslJed by volcanic movement and crowded with in ·luded fragments 
of ~:>hal e; (3) kimberlite tuff, the frao-mental an d ufaceon portion of 
the arn e rock. The e varietie g rad uate into one anoth r, and all 
occur togeth r in the ame neck or crater, the econd howev r being 
mo t abu nd ant and mo t prodnctive of diamonds. 

He treat of the origin of the bt· cciated structure, which ha caused 
much discus ion, orne geologi t regarding the whole rock as a. ort of 
tufa or volcanic mud, while oth r bold that it i a true outp urin g lava 
that ha carried up fragment of the rocks broken through in it cour e, 
and bas , ince been largely dccompo eel. Professor L wi urges the 
latter tlleory strongly and supports it by many argument·, whi le the 
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editor, Profes or Bon.n ey, evidently inclines to the other view, advo­
cated by Prof. \ . H. Huddle tone in 1 -,and by some other . Tbere 
i not pac L re to review Profe or Lewi 's ev raJ aro·uments for the 
true igneou character of kimberlite and against the tufaceou tbeory. 
The OJle to which Profe or Bomley accord chief importance. i the 
identity of th rock with thati from yracu e, ew York, a nd E lliott 
County Kentucky, where it occursinaetualdike , uch a · are not found 
in tufa , . The brecciat d cbaracter which i so marked is referred bv 
ProD or Lewi to three can e , acting either parately or perhap~ 
togeth r . The. e are (1) rapid cooling and hrinkage· (2) ' friction 
brecciation, from contact with the wall-rock, and (3) uu equent move­
ment and explo ·ion in the crater it elf, b low. He illu trates and 
parallel t be fir t of thes from meteorite to ome of which t bi rock 
bear marked resemblance both in structur and in contents, and the 
other from well-known occurrcnc in terre trial volcanic rock . 

The third ~ >ction of the volum is occnr ied with a, detailed a count, 
from pecimens and note of Professor Lewi , of th two other known 
occurren of kimberlite, at Syracu e, ew York, an d Willard, Ken­
tucky. The id u ity of the ·e with the African rock in almo t all 
par icular , i remarkable: and a they form definite erupti ve dike 
Profes or Lewis s views a to the latter are trongly confirmed. 

It remain only to call attention to other and later fa ts which ten d 
to bear out th vi w pr ented in tbi remarkabl po thnmous article. 

Til pr of a re idual hydrocarbon iu the rock of the African 
diamond min hown byanint r• tin and importantob rvation 
of 'ir II my E. Ro oe, 1 wbi hi allud d to by Profe or L wi in hi 

ond pap rand ha fr qu ntly been ·ited in eli cn ion of the ub-
j t. II £ und that th blu gmund on treatment with bot water, 

iclcl d au aromatic hydro arbon whi h he was abl to parate by 
dige. ti1lo- h blue ground with tller nnd vaporatinn· tb olution. It 
tb n app ared a a ry talline aromati ·olid burning with a moky 
flam ( howio g it rich in arbon ) \Olatile: <tnd m ltino- at 50° . 

Tb bearing of hi · fact on Profe or L wi ' theory i clear. He 
bold.: t hat t b in-n ou,· r k, br akino- tbrong-b t h highly carbonaceous 
J aroo hal ( 7.5 p r nt of carbon, )2 b Cc't me barged with vola­
tiliz d bydrocarbon distill ed from the hale, and tbat in coolin a· the e 
bad rystalli zecL partly into diamond a,nd partly into tb . many car­
bonad e , Jarg rand 111 a ll r, which a re di h·ibut d through the ro ·k. 
Pro.D . or Rosco materia l tl'On ly confirm tbis theory, which indeed 
he him lf propound d. 

aubrr ' eli u iou of the analogy of the occurrence of dimnond in 
m teorit and in the ontiJ A.fric..'tn kitnberlit appear din the 'omptes 
R ndus, 1 90, pp. 110-11 . 

On eptemb r 22, 1 86, a meteorit fell at :Novo Ur i, in tb province 

1 Proc. Lil. Philoa. oc. llfanch stcr, Vol. XXIV, 1 · , p. 5. 
• J. E . Whitfi ld , nnnlyst ; see Gems and J>rooloua tooos of Nortb America, by G. F. Kunz, 1889, P· 33. 
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of Pen a, Ru . ia, which was found to conta in about 1 pee ent of dia­
mond carbon iu the form of oTay part i les. 

In 1 '7 1r. F letchee1 d S<:rib l h 11 ew min ral, clifton ite, a l>lacl 
substa-nce with a hardn . s of ~ .5 and it den ity f .-.13, c nrrin g in ub 
with face of tb dod cal! dron or tetral1 xalJ ·dron in t h m t orit 

In the meantime Prof. H nri 1\foi on ofT nri , had b n making· hi . 
now celebrated experiment on t he a r tifi ial production of din mood 
from the oolin o-, under extreme pre ur of hi glJly carboni zed iro11 
fu eel in a p cially con tructed el ·tric furnace.9 

All the e fact , taken tog tb r form a r marl, able eri of collfinna­
tory evid nee for the view advocated by our htt coun tryman in r gard 
to t he production of t lJi mo t precion of g w tb on g1n of wlJi ll 
bas b ob cure a probl m in miueralog aud g logy. notber 
point.of great ci ntificintere tdev loped in tb cour · of the inv ti­
gations i the clo e imilarity, both in cowpo ition and in structure, 
ex i tin g between ome of the. e rarer ig neou ro ·k of our globe and 
tl1e extra-terre trial Yisitan t t hat co me to u fro m space. 

I t is a matter for nationalvride t ha t t hi remarkab l in ve tigation 
Lould have been made by an American cientist; and ad p d bt of 

gratitude is clue both to the Engli h editor, Profe or Bonney,£ r t hi 
labor of love alike to ience an d to a. cl e ea. eel fri nd , and to Jr . . 
Lewi , who has o carefull y . ought to pre erve an d to make pu bli tlJe e 
paper of her bri lli a nt and lamen ted h u ba11cl. 

'Mineralogical ~1ngaziu . \oL V H , p. 121. 
2 atm. Mus . ' ien, YoL I V , 1 89, p.l02. 
•P ggcndor n·, annal 11 , YoL LXVII, 1846, p. ~37. 
4 Bes ·hr. Meteor. , I 64, p. 40. 
6 .A ru . Jour. Sci .. 3d aeries, VoL ::\."LIT. 1 91, pp. 413-417. 
• Sci cu e~, p. 15. 
'Hull . Soc. l!' ra.n~a iso de :l>line rnlog:e, "Yo. 9, p. 258. 
8 .Am. Jour. c i. , Dec., 1 93, 3<1 scri a, VoL XLVI, a nd M in raJ R esources for 1893, pp. 6 3- 685. 
• Mt neral R esources, l 95, pp. 903, 904 . 
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R BY. 

NORTH CAROLINA. 

Concerning the discoverv of true rubie in the Cowee Vall ey, in 
Macon oun y "ortb Carolina (fir t noticed in MiueraJ Re ources for 
1803, p. 6fl' · more fnlly in tl.Jat report for 1 9-!, p . 599 and again last 
y ar p . 90.3) it i of intere t to state that th i ' locali ty bas lately been 
vi. it d a nd examined by t he emin en t a uth ority, iVIr. C. Barrington 
Brown, wbo~e joint arti ·le with. Profe or Judd 1 on the ruby min es of 
Burma wa revi '~·ed in t hi report for la t year.2 Tl.Je r ult of this 
in ve tiga t ion are to be pre en ted to the Royal Society of London in a 
simi lar article by the a me two em in ent a uthoriti s, aud iti hoped that 
it ma y be publi bed in time to embody the main feature of it in tl.Je 
next i · ue of tbi r port. 

At pre ent al l that cau be tatecl a to !lr. Brown's conclu ions is 
t hat the manner of oc urreu e of t he rubie h er i claimed to be uew 
to ience, and to bav important bearing upou the genesi of the Bur­
me eo· m . 

Pro. p c tin o· bas beeu xtendeu for over 3 mile up a nd down the 
uw e a lley an d the ' bottom ' a,nd 'hillside ' gr-avel bave been 

~ !Jown to be ruby-b ariug throug hout. At one point nea r the h ad of 
th vall .y the gem hav be n found in itu, and pro pecting i in 
p rog re. t d t<.'rm in the natnre a nd xt nt of t his o cnrreuce. 

\ · ciate l with th rubi a,r fouud variou miueral notably om 
v r b ~tutiful alrnandin gam t whi h yield 'ut gem of remarlml>le 
brilliane and c lor. Til r are a l ·o found gray, blue, a nd magenta 
orundttJn a ntl . mall q nan itie f gold , . perry li te (platinum ar euid ), 

mona zit zir on and rntil . 
Th e b trub ry tal tlm far obtained h' reweigh · about 6~ carats, 

autl i ·lai m d to be f fin e q nality. It ba. not yet b en en t, however, 
and it:; o· rn value an n ot d finite! b determined. It is believed by 
t ho n o·a o· din d lopin g t!Ji ' 1 ca li ty that a veritable ruby-b aring 
di tr ict, silll ila,r to that of J nrma,, It a at Ia. t ben di covered in North 

ar lina, but und r on liti n nnex p ct i a nd novel in cbaracter. 

BURMA . 

In a vaper rec ntly pre nted b for th In titutiou of Mining and 
M tallurayofLoudon, 1\fr. T. Trafford vV •nueba o· iven very ful l account 
of the l1i tory and method of minin g· in tlt ruby district of B urnHL, in 
th l\1o o·ok Valley. Much of lti de cription, though with some littl e 

a. riation of letai l , i substantially id •nti cal with that g iven in the 
report f 1 r . . Brown and ,Tudd re~ ned to above. Bed eribes the 

m t hocl in mtwb tb way : T he 'Twin Iones,' or 

1Philos. Tmn• . Ro.rn l 'o .Loudon. \ ol. C LXXX. Vrr, JFOO. pp.J52- 22 . 
• 'ov n Leontb A nn. Rept. U. ·. ool. ' urvoy. Purt Ilf (lli nora l Hesou rcos), 1 96, pp . 905- 906. 
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"Twin , pits dug in Alluvial d po it down to th e g m gravel, for 
which be use tll native uaru Byon · th ' Hmyaw (hmyaudwiu or 
Brown and Judd), a ort of hydraulic mining of t h llill wa ·h or 
alluvium along th e hillsid ; and tb "Loo ' or 'Loo-twin ' i. e., 
cave min , wh ere the gems are gath red from fi l:' ure and 'aviti in 
the lime ton rock. The chi f point i n \Vhi h Mr. Wyun ·a coun t 
varie from tbe other ftr in the tatem nt t hat tll alluv ium ba ' 
b eeu ubj cted to a sort of JHL ural riffl in g 1 ro , by ritlg(' of rock 
cro ·ing the vall y , over which t l1 l irrht r and 'finer mat ri al ba 
been carried, while th coar er aud hea ier, Qntainin rr th g ' m. , ha · 
been r taiued above them; and in hi account of the Hm aw- win , or 
"Water-mine , wherein he tates t hat th cutting down of th bank 
i done by h and and the water allO\Y ed to fall from a great n, h igbt n 
po sible upon loos ned ma e of lay a nd grav I, arryin o- t l1 di inte­
grated material in to board d chann 1 wh r it i stirred with 11 , t . 
and the heavy 'Byon aught in ~L box at th low r end , and th e li o-ht 
mud washed away. The "By on ' is then pi k d ov r by band. 

He add that thi form of miuiu g i cbietly in th ha nd ' of tl1 head­
men of the villag , as t b rei con iderable xp n, to be-m tin mak­
io o- ditches and bamboo flumes: tc., b for profit an b r a,li zecl . 

l\1r. Wynne then goes on to g ive later accou nt of t h iutroduction 
of European method . The Engli h ompany th 
minin o- right fr m tb Gov rnment made variou att mpt wi th littl 
re ult for om tim but finall.y tabli h d a u ·ce · ful .xp riUI uL 
in working at the low r end of the Ta o-oungnandin 'Val: y . ITer 
there wa availabl a 100-foot bead of water pow r . Thi wa mploy d 
to drive a 4-foot Pelton whe I pump at the mining 1 it. A it wa 
found to work nee fully, the ame m thod i being extend d in to 
tho main valley of tbe Mogok. uotber pro i al o mploy d at 
one point-that of t unneling through t he ro ·k barrier that ob tru t · 
the drainage of the vall y and can e it to bold o much water in tlte 
oil. Tb tunnel wa 10 by 10 feet an d 500 fe t long, and drain d tb 

valley to a depth of 40 feet; a wa bing phtn t wa ere t d t here, driv n 
by water power. The total co t of xcavating, hauling wa bing and 
orting for a load of 15 cubic ~ t i a littl ov r half a rup . Tbi 

method, of our e, i available only in the smaller vall y , wlJ re tbe 
rock barrier i narrow. 

Thi arne paper and variou. oth r r cent refer nc me11 ion tbo 
di 'covery of a ruby di trict at a point known a anyas ik, .-om GO 
miles north we t of Mogoung, where fine gem. are reported to occur 
through a considerable area. No very definite a counts of thi ·region 
are yet attainable, but ome parties conne ·t d with the Burma ruby 
mine have vi sited it and report that it is likely to prove a eriou 
rival to Mogok. 
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SAPPHIRE. 

MONTANA . 

The ex.i tence of sapphu·e in the State of fontana bas been known 
for ome years pa t, and ha attra ted CO il i lerable n,tten tion . Several 
localities are llOW knoW11, and several distinct mode of oc nrreuce. 
They were fir t found in tran ported gravels along the bars of the 
upper Mi souri; tllen th ey have been found in the earthy product of 
decompo eel dikes, and la tly farther down in the unaltered igneous 
rock it elf, tb ucce ion thu · pte enting a close parallel to the his­
toty of the diamond workings in outh Africa,. 

The fir;.;t 1 ubli bed de cription of the Montana sapphire was by the 
late Dr. J . Lawrence mitb. 1 Be aid: 

The e pebbles are found on th e Missouri River near its source, about 61 miles 
above Benton. They a re obtained from bars on t h e ri ver, of which there are some 
fonr or fi ve within a few miles of ach other. onsid erable guld is found on these 
bar , it Jm,-rin•" be n brou ght down the ri,·er and lodged there, and the bars are now 
being worked for gold. Th corundum i ~cattered throno-h the n- ravel ( which is 
about 5 £ t deep ) upon tb rock bed. cca ionally it i found in the n-ravel and 
upon the rock bed in the gulcbe , from 40 to 50 feet below the surfa.ce, but it i very 
ra r in such localities . 

.A. fuller account of the conditions and yield was given by the author 
in hi volume on Gem and Preciou ton of ..c orth America, pnb­
li h d iu 1 DO \pp. 4 -49) . He nb qu ntly visited the locality and 
xamined it C<lr fully, pnbli bing tl.le re ult in th appendix to the 
am work (I p. 340- 42). 
Inl 91 the fir t 

apphir in thi 
o-ra 

din . 
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account of th e rock, by lr. H . A . Mi r ,1 wh chara ·t ri zed i a a 
"ve i ul ar mi a-augit -and ite,' aboundi ng in brown mica, a ud p r­
ph yriti · cry tals of augite, with a ;-:ronnel mass of feld par mi roli t 
and brown gla y in ter titial matt r with nmg n ite. 

Two years before, indeed (in1 89) tbe ·writer ha,d n ' O!U p i-
m 11 of a t rachyt ic ro(' k in ·l o ·in g w 11 -d tinC'd rysta ls f ·ap phir 
s imilar to tho e of E ld orado Bar from a dike om what far her up th 
river. 'rhe e facts , which wer ref rr d to in G m ·and Precrou ton 
of orth rn r i(;n,(p. 49) a.ndtheal)P ndi x (I. 341 ) , nffi iently howed 
the ourc ofthe gemsa. comiugfromtb ero· i o n of dike~o fi o- n usro·k. 

More recen ly appll ir hn ,. b en fou u i throu";hon t a on id ra ble 
di trict lying orn e 75 to 100 mile a t of th e 1\fi . onri har~ th prin­
cipal poin t bein g Yogo culch on tb Yoo·o Fork of Judith Riv r, near 
it headwater , in F rgu oun ty, :I:outana 011 tl1e 'asteru lop f 
the Little Belt IountainR. The nea.re t town i ti a, 15 mile t t lw 
nortbwe t, in t h ame ·ounty. Tb appl1ire o cur over a om what 
extended area, whi h i bein g xplored a nd lai l on in laim,. Th y 
are embedded in a yell ow arthy material from whi ·11 t ll y may b 
wa h d out by Juicin g, a for gold, t:,h heavy cry tal gath rin g at 
the bottom. Mr. . . IIobson of Great F alls Mon tana th origin al 
discoverer of the gem at Yogo Gulch tate that th r ar at that, 
poin t two dik contain in apphire , which hav be u trac d fo r a di -
tance of 7,500 to ,000 feet in an ea -west onr e ab ut 00 £ et apart. 
One of the e i 75 ~ t wid , and con i t of yellow artb (i. ., i 
·ompletely decompo d). It ha been found that what wa uppo ed 
to be the end of the' vein ' i really a 50-foot fault and that the vein 
ca n be traced very much farther. In workin g down to a great r depth 
the unaltered igoeou rock bas been reached. Th e ogo Gul ·h 
apphir haYe been referred to by the writer in th ixteenth and 

S vente nth A nnual Report of the nited State ological urv y. 
Oth r locali t ie are al o coming to light in the arne tate. One of 

the e is at Rock Ore k, Granite ounty, 30 mile from Phillip burg, 
wh re the gem are reported of good blue olor, with otb r t ints an d 
orne pale rubies; another is on ottonwoocl Ureek, 1 mile from Deer 

Lodge, tue ton being of varied color. -red pink, y llow, and o ca ion­
ally blue; the third has been recently an noun ced in 'hotean onnty. 

s regard the gem them elves, marked differ nee appear in tllo e 
from th two principa.l Montana region s. All a t'e of mall , ize, but the 
crystal lization differ markedly. rrho e from tb Mi souri g ravels are 
characterized by the pre euce of the pri smatic faces, with the ba al 
plane, and rarely any of the rhombohedral modification , t he prevai l­
ing form b in g hexagonal, either p ri matic or o hort as to be ta bnlar. 

A beantiful example of this type is figured in G m : and Pre(;iou 
Stone of orth America, colored P l. I, Fig. C. Tbe ·pecirn e11 from the 
minor localities have generally a imilar type of form . The og Gulch 

1 Loc. cit . 
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crystal, , on the other hand are larg ly rhombohedral, with the ba!".a l 
plau c n1ore or le ' · pre. en t, l;u t t h pri rna t ic a nd pyram ida! face hardly 
at all. Tbe rhombohedral X which is promi1Jent iu the. cry tral · a· 
show n in figures a11<l de ·riptions by Ir. J. ll . Pra tt 11Ja · the remark­
au] inter t of being new to t bi s pecie.-. Other very noticeable 
feature~ , wniclJ tlle wri ter wa t be fir t to ob erve and point out, are tbe 
fria t ions on t he basal p lane parallel to it in ter ectious with t he 

rlJoiubolJ drou, and ornetimes ri sing into tep a. the o ci llation 
be ·om . a r placement a well . bown in lr. Pratt'· figures, a nd the 

iu o·nlar depres ions on tu e lJa al plane in other cry tal , their , id es 
being fo rmed by fa ·e of th e iuver e rh mboh edrou , ometimes meeting 
in a point and at oth r time truncat,ed aud floored by a ba al plane. 

\V JJave here two di t inct typ of ·ry tallizatiou in th e arne min­
eral from tbe -.: am tate, a nd prodn e<l a pparent ly und er imila,r co u­
dition iu ign ' Ons rock . It will be extremely in ter sting to learn by 
further exploitation aucl tndy whether tile ' ' t\YO type ' bear a11y fixed 
or defi nite relation to tbe p~Lrticular vari ty of eruptiv rock iu \Yhi b 
tlJf'y occur. Tbe ac ouut tlm far g·iven of t he r ck · examined cern 
to ngge t su •It a, l)OS ibility. 

Apetroo-rapl!i al d cription of th Yogo Gulch rock \Yill be g iven by 
Prof. L. . Pir on, of Yale · ui\ ersity, iu the Ameriean Jomu<tl of 

ro k a ' a da rk ba~ic lamprophyre, con i ti ng- mainly 
of b iotit and py rox n having it clo t aftiuiti with the mon hi­
quit group , fwhi·hl1 cou, id en; i aba icnnalteredtype. Iti · much 
ri ch rill th ferrOIIl<l o·u • ian compo nent ', while Ja kin g tb fi >ld par 
of th min -tt g-rou p hough it ha som relation with them aud with 
t h .- h nkinit s before d e ·ribed . from tlJis region .2 

r Pir onr gartl thi oc UIT nee a an important addition 
to onr k now! d o- n · n1in g pyroo-euetic corundum . H bold that 
t h cl <Ll'- ut form of tlJ cry tal , a,ud al o their general di tribution, 
pro\· t h m to ltavo b n cry t, !liz d out of til e mao-ma a d finitely 
a th w ll-furm d ph nocryst of feld , l ar in a porphyry d i clo e t heir 
ori "'IIl. 'rbeir· form and o utT nee, mor over, agree with tb important 

.xp rim ut and ucltt ion of Lao-orio,3 viz, that corundum origina t­
ino- in an igneous rock form flat b sagonal table with low rbornbo-
11 dra, nnd al o orrespoud to the xperiment of Morozcewicz,4 which 
·how d that molteu gla s of a ba ic ciJaracter di olves a lumina in 
<·on id erabl quantity, and that on ooli ug crystals of comndum fntd 

pine) ·cparate out. 
s to the vnlu of t bc 1ontana sapphires iu j ewelry, it i bardly 

pos. ibl e y t to predict how far they may lJe really important. 1uch 
beautiful mat rial bas }.tlready been obtRined, but little of high value. 

• A pnpor to nppunr in A.m. Jour. Sci. for Sept ember, 1897. 
• Am . J om . Sci. , 3<1 series, Vol. L, I 95, I'· 461. 
• Zeitsch. fiir l(rysutllogrnpb ie, ol. ' ' l V, 1 95, p. 281. 
'lui<! . 

1 GEOL, PT iJ--76 
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Tho e from the '[i ouri bar had a wid rang of olor- light blue, 
blue-green, green, a nd pink-of g r at d l ien ·y a nd brilliancy, but not 
the deep shades of blue and red, tba.t are in demand for fine j w lry. 
As emipreciou or "fancy ' stou , however th y ln-w Yalu . 

The Judith H.ivcr r g ion i more promising t h ·olors vary iu g fro m 
light blu to qu ite dark l>lue, in cludin g om of t ll t rue " ornfl w r ' 
tint o much priz d in th sap phires of 'eylon . Otlt r in ·liue to 
amethy tine and <tlmost ruby ll ades. ' om of tlt m ar ' p a ·ock 
blue' a ud orne dichroic ·bowiu g a deep r t in t iu one dire ·tion than 
in another; and ome of tlle' cornflower' o· mR a re qnal to any f t it 
Ceylonese, which the t rongly re ·embl , more than th y do tho of 
Cashmere. everal thou ·a,nd a rats were tak en out in 1 !)5 from a 
p reliminary wa ·l!iug of 100 load of the ear t h. or he , ~00 carat 
were of gem quality, :tnd yield ed, wbeu cut, 60 carat of fin to uc , 
worth from "'to 15 a carat. A ll, hO\Y v r, are ·mall, non having 
yet beeu obtai ned of more than 1~ cantt in weio·h t . 

l\lr. T. E . Crut ·h r, of llele na lontaua, r eport th at apphire · have 
been fo und in som abnnda nc and of go u ize and q uality iu the 
northea tern part of hoteau County, a nd that a uumber of claim 
have be u located. 'I he character of the. ton fouud i imilar to that 
of the apphire from the bars of the :Ii ouri. 

mall ruby corundum are reported by i\Ir. H . . R u by, of Gallina 
Spriug ~~- .M xico, to lHLVO b n fouud iu 'uu :Miguel 'ouuty lmt 
110 particulars ar given as to t heir quali ty or mode of occurreuce. 

in g1(1 pe im n of ruby oruudum i mentioned by 1\Ir. E . . Blackncy, 
of Cu ter, outh Dakota, a ba\"ing b en fo uncln ar that plac . Th e 
occurrence of cry tal of ruby-red corunuum in bombl n l ·late in tb 
Lower Gem miue , Town 'ounty Georgia, i reported by Ir. F rer to 
S. Ropes of F ranklin orth Carolina. 

BURM A . 

Over the signature of F. . Gate , revenue cretar y, there were 
publi bed at Rano-oon, Burma on November 4, 1 95, the prin ted rul 
concerning the mining fot' rubie and other pr ciou ' tones in the 
Upper Burma ruby di trict. The e are giv n to t he variou work r 

' and t reat of t he cutting of toue , the buy ing, ellin g, and trau p rta-
tion of tllem, and uppl mentary rule a nd li . t . Gem are work ed 
for in the north, outh a t, and west of the angyiu r gion, and 
during the la t five year th e work has been carried on more e pe­
cia1ly in the- fandalay district, which cover about 500 a r es. 

Dr. Tax Bauer, of tlle uiver ity of Marburg, in H s e, pre ·ent ' an 
admirable paper on the occurrence of ruby in Burma in t1Je cparat­
A hdruck aus clem euen Jall rbuch fi.i r Mi nera logie, Geologie, und 
Palaeontologie, Jahrg. 1896, vol. 11, pp. 197-238, with one p late. T lli s 
article exhaustively describes t be occurrence of ruby, spinel, and t he 
associated minerals iu t hat couu try. 
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BERYL A}I.TD EUERALD. 

During tb pa t year many tine crystal of beryl of gem value have 
been found at Top llam Main one a cry tal 12 inches long aud 2 
in he - in diameter. 

Dr. A. Bibbins, of Baltimore, l\faeyland, report tran parent beryl 
found at H. B. \Yrigltt's quarry, H~tmpu n, B::tltimor County occur­
ring in pegmatite, witll hornblende as ociated with almandine g-arnets. 
Occa ·ioually on would pa for a gem. 

Ir. J. L. Rori ou, Baker ville, or th "'arol iu a, ha fount! ome very 
good pecimens of emerald cr) tals quite dark in color on tl 1 outer 
edge, with white or very light interior , thu resembling tlle crystals 
found <Lt Arendnl in "orway. Work was ca,rried only to a d pth of 6 
feet, a nd nothiuo- of gem value was founct but the pecime11 were 
intere ·ting in their re emblun ce to tho from the ifor"ll giau locality. 

'l'OPAZ. 

l\Ir. G. F . Moore, of Ho eberry Boi e ounty, Idallo, who ha for 
ome year worked gold -gTavelm iu es about 100 mi les uorth of Boise, 

ha found in tlt oTav l a large waterworn cry tal of topaz identical in 
h abit witb t ho ·e from the Alabascbka locality iu the raJ . Tllc cry -
tali of a o-r eni h color, weio·IJ . 1,110 carats aud mea ·nre 0 milli· 
met~r - in length and 46 millimeter at it greato. t brea(ltll. A. ociated 
with it ar am thy t cry · tals, all found on the bed rock. Tbi - is the 
fir t <li ' ·ov r of topaz r 1 orted from Idaho and th oc nrreuce in 
tb rrrav 1 ngg <t that a lo ality exi t from which thi specimen 
was tl'an 1 ort d and wb r p rbap finer material may be fouud. 

n in t re ti 11 rr at' ti ·le 011 topaz and other we t rn minen1l by May­
nard Bixby app >ar u in the Mi11eral olle 'tor ror 0 ·tober 1 DG, Vol. 
III pp . 113- 114 witb plate. l\Ir. Bixby ·all attention to tlte r mark­
able roup of opaflU topaz from Thomas :;\fouutaiu tab . These nre 
laro- r than sirnihtr transparent ry tal·, and are definit ly terrniuated, 
anl it i b lie ed hat their opacity i. due to the occurrenc in tlt em 
of kaolin it ·ry tal . noth er locality i d crib d 35 mil ' sou It we t 
fr m imp 011 pring tab wh r the larg t fine tran parent topaz 
i obtaiued. Th color! ry. tal ar obtained on the urfn ·e, and, as 
pr viously no ted in t hi r port, tin color d one are obtaiued in the 
matrix at orne d pth, th olorl ' vanet.r being evidently originally 
win - olor ?:1. specimen tha,t have been decolorizcd by expo ure to light. 
Vi in -c lor .d topaz ry tal ' hav ahntys be o known to be en itive to 
l igltt, wbeth r tb y b from the raJ, Japan, New Zealaud, tab, or 
111Iexico. a:r. Bixby al o note a new lo ·ality for topaz om where nea.r 
Living ton, Montana tlte being of goou ize and re embling tho e 
from rystal Peal , olorado. 

Topaz ba been found in som quant.iti s uear Oba,n, Nnw onth 
Wale ; but uo particular have a yet be n re eived, and uo importa11 t 
sales r port d . 
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TO Rl\IAI~I:N ". 

Dr. A . C. Hamlin, of Bn,ng-or , 'fain , reports t he findin g oL\. tourma.­
line71iucbe Ion g·by3 incll e ~id e at fountl\1i ·a , Pa.ri ··, }lain . ltwa. 
pre, ented to the Garlancl-llamlin coli ction of tourrnaJiue iu th min ­
eralogical cabinet of H arvard Uni' er ity. 

Mr. A . 0 . Bate publi heel nu 111 tere tin g a.rticl in tln~ Min ral Col ­
le ·tor for July, 1891i, and cl scrib tl1e tonrmaliue at Had<l nnt r ck , 
Connecticut. At tbi local ity a tourmaline cry , tal l1a ' la t ly b n 
obtained ueal'ly 10 iuches in length and nn inch in di :tm ' te r j)artially 
tran ·pa-rent, and of a ery rich g reen ·olor · it i now i 11 tb co l! ·tion 
of Mr. Ola r nee . Bement, of Phila.d lphia. 1any other ·hoice aud 
remarkable specimens have been proem· cl at thi.· lo ality dnrin o- tl1 
year. 

D. C. l\lorgan a- Co., of W ay ne ··vil lfl, ~ ortlt Carolina r port cr y ta-l 
of transparent green tourm ~1.lin from t lte vicinity of t lmt p la · 

CIIRY ' OLITE. 

Mr. W. A. H. cbreiber, Web. ter, .L orth Carolina, r port olivine 
(chrysolite, peridot) in granu la r ma es, of a v ry bright y llow-green 
color and u ceptible of a fine high po1i. h from Jackson ounty 
North Carolin a. Tbi \VOnld be of ome iuter st as au orn a mental 
stoue if obtained iu a uy a iJloun t. 

GAR~TET. 

In California, accomling to Mr. Braverman, of Vi alia, veral varie­
ties of garnet occur in Tulare OLwty. He reports e onite (cinnamon 
garnet) at Three R iver , pyrope (specirn en onl , but t he. e to the value 
of 50) on Rattle nake Creek, a nd tovazolite near the chrysopra, e 
locality, 12 mile.· nortbca t of Vi a lia. Alma ndin e garn t i ' n~ported 

from South Dakota, on E lephant G ulch, Ouster County, a. abundant, 
by Mr. Blackney, of Ouster. 

QUAR'£Z. 

The cry tals of q uartz with fluid in lu ions from Herkimer County, 
New York, ofteu couta in curiou ly formed rna es of bitumeu, moving 
bubbles of ga , etc. During the pa t year on of tlte mo t iutere. tiug 
of the e was found . In a group of three cr tal s was a cavity in which 
wa a tiny amber-colored spider-sha ped inclu ion, having small pr~jec­

tions of a lustrous black hydroc:.trbon evidently of a bituminous n atnre, 
the form of the group being exactly that of a ~:~pider, which moved freely 
in tbe fluid a, tbe cry tal wa turned . 

The extent to wllich tourist mineral-buying i encouraged is hown 
in the estimate that 15,000 pound of crystals of qm~rtz were obtained 
from Montgomery, Salina, and Garland counties, Arkan a , and old 
in the city of Hot Springs for the ·urn of 5,000, during the year 1896. 
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Mr. P. McGill, of Cheyenne, Wyoming, tate that quartz (rock crys­
tal ) is found in con ider a.ble quantity about 18 mile we t of that pla e, 
in Cheyenne Pa s. Mr. T. C. Bopkiu , State Coll ege, P ennsylv ani a, 
report tlle finding of orue very brilliant cry ta ls of quartz,. iugly and 
doubly terminated , 2 mil es north of White Haven, Luzerne County, 
Penn ylvania, in seam of red quartzite of the Maud1 Chunk red-sbale 
formation. The cry tals were quite as clea r as tho e from Herkimer 
Coun ty "ew York, and mea ·ured from one-half inch in diameter down 
to micros<;opic ize. Beaut iful elu ters of small quartz in crystal are 
annonu ed as occurring at Atltauga, A labama, by Prof. E. A . mitb, of 
the univer ity of that State. Hock crystal ba beeu found in three 
localities in Tulare County Ca.Iifornia-Drum Vall ey, Three l{ivers, 
and Yokobol-as r eported by fr. Braverman, of Vi ·ali a . 

Dr. Bibbins of Baltimore, report a ceystal of smoky quartz from 
Harford onnty, Marybnd, inches iu len nth and 3t inche in diame­
ter ani also t he fiudino· of pebbles of moky quartz in the Potomac 
gra,·el clerived from tl1e wa te of the area of rocks from which crysta ls 
are obtained. Tbi fact, of conr e, indicate t he occurrence of the 
min eral in some quantity. Crystals of 40 pound: ea<;b in weight are 
reported by 1\Ir. R. M. Chatham from t he Yi <;iui t.) of E lkin, LHTey 
County, North Carolina. J..~arrre cry tals of smol y quartz, 4 to 5 incLes 
in diam eter, are obtained at Bandy Creek, Lemhi ounty, Idaho, 

tat d by lr. ary Wright. The pe·imen are in tL e coll e tion 
Ir. J. ?I L Pad· t , of almon Idaho. Smoky quartz i - men tioned 

a Jl ntifn l by Mr. Bla •lmey, of u ter, outh D ;1 kota, but without· 
pnrti ·ular ns to lo :tlity. It i, al o reported in Guadaloupe onn t.), 

:rcw i\1 xi o on the P cco River, by Mr. ll . H. Ru by, of Gallin as 
Iring. 
Ro qnnr tz cur in enot·mou quantities in the g rani te re o· io11 of the 

Bla k 1li11 , a ·ording to Ir. Black u , of On · ter ~ outiJ] akota; gold 
qua.r z i · also abuudant. It i : oft uri ·bin color, and has been u s~: c1 to 
SO IIl ext nt a an oma,m ntal sto ne. pe<:illl ' ll were bronght from 
tll r by Dt· . . Jenu ey in lli ' f] r t trip to tit Black Rills. 

Dr. v"Villi B. Ev rett , f 'l 'acoma, \Va bington, La found in that 
tat son1e very intercstiuo· cry tals of hyaliue quartz in which there 

ha u en a par tial a lt ration, aud wbi cb, when cut, n· ive peculiar inter­
nal refl e ·tions. 

Hutilat d quartz in good ·pecim en is reported from nP-ar Glenville, 
Ja ·kson Oonnty, :North Carolin a, by Ir. Ferereto S.l'topes, of F ra nklin. 

J UETIIY ' T. 

Rntilated arnethy, t crysta l ' from Box Creek, in the Black Hills ot 
outlt Dakota, are rcport(>.d by Mr . .A .. 0. Blackney, of Cu ter. Mr . 
. L . La , of olomdo prings, Colorado, reports some beautiful 

cr·ystalR of amethyst from the outhern portio n of Goochland County, 
irginia . 11otber· a111et 1J y t locali ty in tlJe arne State is given by 
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Mr. J . BenJamin Dflou , of Livingston, Nelson County, who announces 
fine crystals of it near that pla ·e. 

The r turn to fa bion of the amethy t hns don mu h to encourage th 
opening oftbe old locality for the mall but dark-purpl specim ns of 
this mineral occurring in the twergne dist1 ict, in Fran , wher this 
indu try is now receiving some attention . Ma,ny int re t in g fnct have 
been gathered and recorded by l\1. Demarty of Cl rmont-F rrau<l, 
wh ere the mine are now located. In th e A u et·gne t here ar found in 
addition to the, e, ruby, a.pphir and zircon (hya inth vari ty) beryl 
(emerald), topaz, resiuite opal agate ja per perlite turqu i e, quitteit , 
r etinite, Qpinel, olivine, o·arnet, and other peci of pre ion ' and orna­
mental min eral s. 

To obtain a grant in France toe ploit precion. ,ton s iti n ce sary 
to be th e proprietor of th land. Some 40 h ctares are mbra ·ed in 
the am thy t mine (placer), but much of tbi area i, 110t xploi table, 
a the ametby t i ra.r ly found limpid and tra u par nt. Tb mine are 
situated about 40 ki lom ters from Clermont, at three principal pointA, 
viz, the Ravine, the Founta.in , and La ablonni "'r (t he and pi t) . The 
stone of the vein at the Ravin is about 2.5 meter in thickne ·. It 
is not available for jewelry, a it i 11 a. rl y all opaque and traver eel by 
white zone , but the effect i very agr eabl , and it i. n ed for fa,ncy 
objects, such a j ~wel boxe , tamp boxe ·, can bead , button a.n i glov 
book etc. The tone is old in block in the rough at · 0 for ~20 
pounds. The working is do11e in trench~s down to meter iu depth. 
In a paJ't of thi veiu tlle rock i earn d with agate a.ncl cbalccdonic 
opal of a milk y blne. 

Tbe Fountain i tlle mo 't important vein and ~a. exploit d about 
150 year ago by the paniards. A trench ba b en op ned 390 fe tin 
len gth to a maximum depth of .5 m t rs. Th vein i compo d of 
fou r or five small one which branch off, tbeu join and unite into one 
or two more important small vein . The a ·pect i v ry irregular, an d 
tbe thickue s varies from 0.01 to 0.9 meter. vV.ben tlie small v ins 
come together they form pocket , where the l1and om . t ton s and the 
:fine t cry tal ar found. The vein does not follow a traight lin , but 
an irregular one, and i ·trongly inclined. ometime tb fiJ1 est. tone 
are at the urface; otnetimes it i nece · a.ry to search for them at a 
depth of 20 meter , o that a shaft of 3 by 2.5 meters has been unk 
to that level. Thi s shaft is divided, one part being for ladd r~S an d 
one for the lift which brings up the material. The water i taken 
out by the aid of a uction aud flowing pump. Powder i never u d, 
although the gangue (granulite) i often very bard, because powder 
-batter t he rock too much and also blacken. it. Til e tune extracted 
from the mine is ·ortecl by hand so as to separate the barren portions; 
and the whole is wa bed in running water by two women. Then it is 
carted to a room for rough hewing and trimming, where a woman, by 
means of a machine, breaks the stone iu to pieces of variable size, making 
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the chao in g and ortino- easier. The stone is then passed to another 
room , where two women, with the aid. of steel hammers, separate the 
good part. from th e poor. The tones thus orted h::we the ize of 0.005 
m tcr to 2 or 3 centimeter , rarely 4 cen timeter . 'l'liey are then cnt 
to 01 rmont, wber two killed workmen, with the aid of a 1 ecial 
reflecting apparatus, choose the tone "bich can b cut and reject tbe 
oth r. . The fine-colored pieces, perfectly tra,n parent, are t:old accord­
ing to their ize, from 120 to 00 fbtJIC per kilogram. The imperfect 
stones are u ed for th manu facture of beadf> for ro arie , and are worth 
from 20 to 30 francs per ki logram, according to ize. The mine pro­
duce weekly about 2 ki logram of first quality and good ize ; 2 kilo­
grams fir t quali ty, smaller; and 4 kilogram econd quality. Th re 
remain 8 to 10 kilogram of tb imperfect tones, fwm which can be 
picked out 2 or 3 kilogram for ro ary bead . At present G miner are 

mployed iu the extraction; 2 women for wa bing; 1 cart driver, for 
tran porting the ton from the mine to t b orting-room; 1 woman 
for trimming and 5 for orting; 2 lapidaries at Clermont for choo, ing 
the ton and 1 to elect the. tone ; in all, 10 men a,nd women . The 
cutting i don in the Fren h Jura and in Germany. Th re bas been 
cou tmcted a,t Clermont a lapidm·y' work bop, and in tbe fntnre the 
utting of the amethy. t of .A uv rgne, and of per· lite, , zircon · hya­

cinth , sapphi re,, andre inite opal,, all of tb m Auvero·ue tones, will 
b don nt tld ~ plar . 

t the abl nui r veiu om exploration ha b n don , but the 
in !1 :1 not yet b en worked, a. it do not . em to b very good. 

Tb land the mat rial th plant, and tl1 outlay nece ary for this 
ext •n iY minin o- for am th r t r pr nt a capital of 250,000 franc . 
Til pr duction i. ood and tbc snlo a -y, a th amcthy t of Auver·o-ue 
n.r :wain ·0ming into f'a ·Ilion , and mauy hav b en imported into tbe 

nit d tat , freq u u t ly ' lling under the name of iberian ametby t. 

IIR . OPI A E . 

of Vi alia, alifornia end some further ac aunts 
of th chry pra 1 cality near th ::tt place, de crib din the report for 
la y ar, pao-e 913. H tima.te ' the amoun t taken o•Jt during 1 96 
at 400 m r t hn,n balf of it for cutt.ing, there t for pecimen . 

noth r lo ality ha beeu open d quite recently on D er Or ek in tlle 
sou thca. tern part or Tulare County. p to the time of Mr. Braver­
man r port all tba.t hal be n obtained wa pale in color,. but the 
parties wer working in the bop of .fi ndin o- better material farther 
down. Of the t\vO other locali t i in th ame county, mentioned in 
th )a ·t report, nothiug furth tat d . 

G TE. 

l\fr. P. Me ill , of heyenne, Wyoming, reports several localities of 
agat min ral in that part of t he tate, viz: mo s ::tgate on Resbaw 

reek, 50 mile northwest from Cheyenne; rainbow agate from Wolf 
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Creek and Fox Ore k, 45 mil es onthwe t ; :wd ja v r blood ton (l.t lio­
trope) in large qu <tnti tie:.< from the 'ltng wnt r 50 milt> north we ot ft ·om 
Olley nn . 

l\1Io>1 a,o·ate lt a be n found at 'ohli r. D lig-ltt , l~ a l tim or C unty, 
Maryland hy 1\Ii E lea nor Hou her dauO'h t r of tit pr sid nt of Llle 
Woma n · 'oll eo· of BRi timore. 

The ua mc e nh ydros or lt ydrolit , i - g iv ll t c t'taiu .hal· d Hi · n­
cretion containi rw a fluid u ·uall y \Ya,t r. Th e n-r i n fa ·t a o·at :,; in 
au in omplete or in terrupted tag-!.' of forntntion . Prof. ll tn·y A. vYa nl 
ofRo.chester, w York, lm la.t<' ly found om r markabl o ex<Ltnpl es 
of them in \ fg han BoL'd r, India , quit n ' fut a . lto from ru o·uay. 

Th e 1tnme ' cy ·l ops ' kt b en o·i,· n ton, p culinr o cutT nc of r d 
and white clml ·edony ht c neen tri u l<~y er., .- p cim n of whi ch, fiC nt 
from Ch ihuahua l\Iex i ·o, have h ll cu t a nd p oli.l1 ed a ntl ]11accd np n 
th e market a:'\ a n ew mipreci n · s toH . T h . pecim en for t he tno L 
part ar small11od nl a ,· rag·in g; Jl rh ap o h alf an in h ac•oo , and are 
more or le·s he111i pherieal. Til <· nt >r on ists of a l itt l ltOdul e of 
red chnlcedony <U1d t lti .· i o ov rlai n and nrroun d d by c·l ar or tran -
lu cent colorles <"hal· douy. Wh n the c U\' x surface i · poli 11 d 11 
ca.bod1on t h rea center t; llow. very stril ino·ly, prodn ·iu g an ye-ltk c 
eflect; a nd the s ton s ma ke att ract ive rin g , carf vin and tit lik . 
They w1~ 1' first - ut to Ir. 1 ~ . ,T . mith of hicao· wlto propo · cl t'or 
them t h nam ' cyclops. ' 

OP.A.L. 

Opa l mmmg i a sumiu g con i lerable importance in ~ew outh 
Wa-le , e pecially in t he V\ ilcnnui a di tri ·t. Til lo ali ty o c-nrr n ·e, 
and prospect-; nrc t reated of in t he annual report f tlt d par t ment of 
mines and ngricul tur ~ ew South W ale , i u d in l 9;- . 'Ihe clJi ef 
p inti ' the mall mining to wn of White 'li ffs G2 mil s from Wilcannia 
a nd 16 mil from tbe 11 a re t rai lway ' tation . bout 300 m n a re 
teadily mploycd iu opal miuiu rr at this pla 'e. Tbe rock i.o Gretac .on 

a ud cn rri ·eam or vein of common opal, in wlti ·h oc 'Llr pat lt c of 
fi no rrem materi al. Th e e are ·laimed to impro v in qua li ty a nd fre­
quency witL inerea ·iu o· depth. 'l' hc opal sec-~om a ppear to run some­
what in layer , one of t he ·haft· showit1•r t lt eee di · ti u ·t level a t 10 
~0, an d 30 feet. Y\ ork lJa b eeu ca.rri ed down to 50 feet which i mn h 
d epee tha n any peeviou level. At t lta depth tlt ere i · no s ign of 
cltanO'e iu tl1e opa liD'rous rock, nod theeefor the xt n t to which the 
gems may occur i tilltlll known. · Some of the materi al i un ourpa · ed 
in quality, though it vari es much , tlte price raugin g from $2.50 to 
$10.50 per ounce, with a n average of p rltaps . 5 at tbe miu e for the 
fine material. One s toue, outained in 1 °05 broug-ltt :300, and t wo 
"patclte ' were found that yielded $ 6,000 :111d 15,000, r e pectiv ly. 
In om case tbe opal replace fo. il wood a nd bell . Estimate ' of 
the total yield are difficult, owing- to tlte loose and careless manner in 
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which tlJ e miners keep their account , but enough could be traced to 
how that the opal old ~ t the min es had yield ed at lea ·t 30,000 iu 

1 95, aud probably much more and in t h ree year fu lly 135,000. Tbe 
total output sin ·e t he field begau to be worked may reach $500,000. 
l~rge a r a o f n e ighboriu g cou11try is s t ill unexp lored a to tb e occur­
r nee of opal a nd l\1r. VV. H. J. S lee, chief in pector of win e , is clis­
po eel to t hink t hat t ilere may be a wide exten ion of tbe gem-bearing 
di . trict. Year a.go be obtained s pecimeus of op<:tl, occurring with 
gy psum, from filparinka, a point 160 mile. from White Cli ffs, a nd he 
now believes til~ t it may be found at many points between tbo e ph1 ce 
and W il cannia a nd tb e Queensla nd border. Should tlai prove to be 
tb ca e, i t will b e hi g hly io tere t in g to trace tile relation of the e opal 
field to t bo e already exploited iu Oue uslaud, d escribed in th e r eport 
for la t y ar. 

r marka l>le opal wa brou o-ht to th e nited S tate in J89G from 
Au tralia whi ch is of interesting orig in . It wa originally a ection 
of au opalized t ree no tr~ce of t he beautiful color l.Jein o· vi'ible except 
at t he broken e nd . Thi by careful cuttin g a iJOI'd ed an opal of 271 
cn,ra t , in many re pe ·t th large t fin e opal in th e nited State , n,ud 
altbough of a vegetable oriu·iu tbe cellula r s tructure ha been replaced 
o tl1at 110 a trace of t lJ e ori g in al woody structure is visible. 
] r . Bibbin of Bal timore, report a brown and milky opa l, with 

hyalite, from Bare Bills, I a ryliLnd, found by Dr. . pencer . 
. i\lr. Warr n 1. oot , of Pl!ilnd lphi a, P en n ylvnuia r port opal­

iz d wood in maO'nifi ccnt ·ompa ·t mas. H up to 1 foot in diam eter u -
c ptible fa lli o- Il poli ' h a nd , howi 1w th replacem n t in d tail of wood 

11. fib r a nd . tru •tnr b r a lu t ron ' b rown and y llow semiopal, 
f rom ek, Lincoln 'ounty, Idaho. 

T HQl"OI 'B . 

The Brit i h 0 11 , ul at tesh cl ha, t reated exhan th· ly of the ~ncie11t 
t urquoi.-e min e of Pcr" ia in ~ 11 a r t ie! i n tl.Je Loudon 'l'im ' . 'l'he o·1· at 
our c f th world ' uppl y of t urq noi s' 11 <1S long- be n the IOC<t li ty iu 

J h ra an in nor th I ' ll P r in.. nc icntly it wa obtain ('d in A ra bia, 
an cl r c 11 tly the r ew I\ orld h~ becom e promi n nt, .Arizona a nd ew 
I xi ·o y i l<.ling l:ug ly . '1' !1 I J" ian min s are constantl y work ed, 

how v · r, t!Joug·h in a nul oriental fn ' hi on ; uu t t hey a rc rarely vi:­
it d and hcnc onsid ern.b le in ter£> t aLtacilc to t hi s acco uu t ft· m 
I . bed, th n ar t importan t omm r ial town. 

i b apur, t il n am u nally giv n to th e I cality, i::; itu ated al.Jout 
400 mil s d11 en t from 'l'eberar.:. 'l'h mine a r a fow mi le' fro m 

i hapnr, at n 11 lcvation of 111 G,OOO f£> t al.Jove sea le \· l. . .-cencl-
in rr rrradna.lly throu n·h low lJill s, with villno·e- wh r th e min er li ve, 
t b v i itor comes t au ea t-w ·t ritlge with th turq uoi e mi11c lyino­
a long i t ontberu fete for a eli ·tance of about. half a mil . Only one, 
known a the Rei h mine, i at pre ent actively work cl . Th ere i li ttlA 
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or nosy tem employed, a,, the min i lea eel with a pre ariou t nure, 
and the hold r may be thrown out at any time by a hi gh r bidd t'; 
their only effort, tb refor , i to g t as mu h a l)O ibl out of it with 
th e lea -t pre ut co t. 

The eutran e i a av -like excavation near th t.op of t h ridg , about 
12 yard acros , with a vertical haft of 1- fe tin cliam t r goin g down 
some 0 or 90 feet. At th e top of t hi haft two m n re ·liu with th ir 
baek aga.inst the ave wall, and ,turn with th ir f t a wo d n wh el, 
which brin g up a sbe p kin bag, holding 1 erbaps a, p k f dcbri . 
Thi i taken out empti d, and replaced by a thir lman an l th 11 nt 
down by a "run of th wb l to a point 'uout halfway down the 
haft, wher two mor m n, on a ledge, a re imilarl y ngao- d . t 

the mouth of th cave a numb r of men are . eatecl too- ther breaking 
up the pieces of rock with small hammer . When r a good· ized 
piece of turq uoi e i s fou nd, it is Ia id to on , id to b n t to "M bed. 
Th e finer d bris is siftetl and pi ked over by a larg-e numb r of boy . 

The bag come up rapidl y a.nd ontain mu ·h tnrquoi of variou 
grad . . The miue produce larg amoun t but <L go d u al of it i 
inferior- ·orne o-reeni h so 111e liable to fade, an u ome a,tD cted with 
wbiti h pot . Really fin ston ar rare · but th ri ntal u,e the 
d fectiv material a · w ll for they all e t em i t and th poor t if 
pos ible, mn t h <w ome kind of a ttu·quoi ' e, if only a gre ni b or 
faded one, et in a in riug. II th work thu. far don , how v r , 
reache · very little into the bill· nml from tb abuudaoc of tb gem 
wherever the rock i , open d tb ro mnst be a gr at u a! of fin material 
not yet approached . Even before the bill i::; rea h cl th urfa c i 
se n to be trewu with fragment of turquoise in variou , tao-e of alter­
a,tion , from gr'3en and flawed piece· to a chalky yello\\'i ·h m, entirely 
changed in appearance. n entering th cav on s e that th rock 
walls are ,eamed with blne and green treaks of tnrquoi e. But much 
that look well when fir t ol.Jtaioed i liable to fade or turn g r en . In 
ome cas,,. white p ck appear, which gr·adually eularg until tb y 

d troy tl.Je v:blue and beauty of t he stone; and at )le bed, where the 
product i taken to be cut a.nd exported, no one will purcba, a tur­
quoi c until he ha had it in hi s posse ion for om day . .After cut­
ting a t Meshed, they are at once exported, tb ir p1· i e ri ing as much 
a tenfold at that place, ~here it is bard to buy flne, 1 .rfect tone now, 
though in former years they could be bad there at quite moderate rate.· . 
Turquoi e are ch aper now in Con tan inople, Tifli aud ev n in fndia, 
than they are in Me ' hed. 

Turquoise bas been el i covered in Au tralia at a locality named 
Mount Loriga n, in ew outh Wale . Indication are favorabl , and 
considerable work ha been clone, btlt no important re ults are a yet 
reported. 

M. Oarnot, in the Bulletin of the Mineralogical Society of France, 
vol. xviii, 1895, pp. 119-123, gives an analysis of the turq noise from the 
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Burro Mountain s Ari zon a and compares i ~ with an analy is made of 
the P er ian t urquoi e, as foll ows : 

A nalys~s o.f ftt1'([ 11 0 i se. 

Phospho· Alu mina Copper Ferrous Lime ' nter Quartz l.fn;-1 ricnl" id oxide oxide 
(!',O.J. (.<\.1.0,). (CuOJ. (FoO). (CaO). (R,O). or clny. :l lp;O, F. 

------ --- --- - - - ---------
Burro Mou n- Per c<mt. P er cent. Per cent. Per cent. Per ce1J t . P er ce11t. Pr. ct. 

tain - -- ---- 28. 29 34.32 7. 41 0. 91 7.93 1 . 24 2.73 Trace. 

I I ersi>t. .. .. . . . 29.43 42. 17 -. 10 c·o --- -- --- 1 . 59 . 21 Trn ce. 

Th e e re ul t bow the A rizona mat ri a l to differ chi e fl y in t he pr . 
ence of calcium oxide and the ab ence of most of the iron. - ]If. arn ot 
al o ernph a ize th e fact ~ha~ all the iron in both i ~ in the protoxid e 
ta te · wb erea in the tandard analy e heretofore g iven i ~ ha, been 

r egard ed a mainl y qnioxide. Turquoi e a nalyses pre,ent cou ider­
able variation; but l\L ' arno t deduce a a. formul a to which t iJey may 
all be fairly referred-

P zOs(AlzOJ,Cu3 Fe3 Clt:!)0 3+Alz0 3+ 5Hz0 . 

J D E ITE . 

I ro f. M.a. ' Bau L' i n t h 
di . 

\.merica,n Journ a l of ci nc , fourth ries, 

H appears tons, how ver th. t this intere t in • oecurren of n piJ el ite may p rove 
t o b o f r nt importa nce in exphtioi n ,. tile ori ,.i n of .iarleite, wiJ o e ignifi ca nce in 
t h cry tallin sch i t IJ n· n v r b en under too cl , a nd. i t m>t,v al o fnrn i~ h one 
e . p lana t ion w h.v, nmoog al l t ho vnr i t ie. of metamorph osed igneon rock o ·cn rrin g 
among the crystallin s hists, those conta ini n<'>' neph lite ha ve not be n found . 

' ARDITE . 

'l' hi s i a n w mineral that int re ~ a a emi-
preciou ton . It wa. de cribed by I. D a vi on in ~he 
Ameri can Journ al of cience for Angn. t 1 !.l6. It oc tus in oat · 
ing and ·on entric layered rna e , with an oolitic or pherulitic true­
tore, ucru ting cavitie in th ma iv variscite from UtalJ. Its color 
is l ight gl'een, or bluish green; lu ~er, vitreon:::.; hardo e. , a.bont 5-
grea ter than vari cite ; and speuific gravi~y, 2.77. In compo · ition it i 
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a l1 ydrous pl1ospbat of alumin a, with G p ~r · nt of , oda, a li ttl mao-. 
ne ia a uu iron , and ~t trace of copper p rotoxid . T ll formula der iv d 
come very elo ~ e to tu rq uoise · but the pre ence of t lJ . oda a nd t !J 
com1 arati ve absen ce of ·opper a re marked eli t inction . I t e n1 s to form 
a t!Jinl member of a, g-ronp iu whi h peganit •tn 1 nrquoi c prec tle ilr­
pbo pba t · of a lumin a iu wbi •l1 th wat r incr a , · r o-u lnrly. T he 
spe ·i · wa ~ mtmed in ll onor of :E rof. lleury . \ a.rd , of 1 ·h ster , 

J w York. 

Gold en-yellow arbona.te of zinc, lo a ll y Turl; fa.t ' 
occur in beaut iful mammill ary mas ' in t l1 Y ll-
ville, Arkau as. Tbe olorin g matter of tlli i umloubt dly gr nock­
ite (sulphid e of admium ). The. e, wh en ut and p li , hed, form,~ ry 
pl ea iug ornamental ston s. The colorino- i ri cher th an in a ny of the 
mith ·onite found at the anci nt ziu c mines of Lau rium i n Gr e · , 

wbich h a Ye been work d for two t hou ·and y ars. om fine ex:ampl 
of thi mineral are now in tll cabin t of tlte · nit d tat ational 
l\fnseum a nd in the Pi ld ' olumbian In eu m at hicago. Th '' r 
found by 1\Jr. W. A. bapman of Y ll ville, .Arl a n as a nd wer ·ut by 
Prof. F . W . 'lark , of tlJe nit d t:ttes eoloo-i ·a l urv y. 

1\IBER. 

A remarkabl article on tb ofth nit d tat . by 
Prof. F . H. Knowlton , of the uited tn,te Gtolog;ical urv 'Y app arccl 
in cieu e for pri l 17, 1 97, n w erie>: Vol. Ill p . 5 ~ . ll treat 
largely of the occurrence a nd geology of the am b r deposi ts of Cape 

ab l Ja ryland; of tho e near anyon Diablo, Arizona· in tbe vicinity 
of th e BlfL ·k llill , outh Dakota· at Tr nton a nd amden New 
Jer ·ey; ani in ll c apeake a nd D ela ware conn ti s, Maryla nd. Be 
al o traee the amber in t he 1agotby R iver distric t, Marylan d , to a 
tree, t he <.:ell tru<.:tu re of which l1e ha s ndi d, and which h l1a 
named, for the pr sent, Ottpressino.x;ylon bibbin i. 

A 1 aper of much intcre t, on amuer, appear ·d dul'in g t he pa:t y ar in 
the form of an a.ddre .· d livered at t b Ip wich me ting of t h Briti ·h 
As ociation for t l1e dvancern nt of Science, by Dr. onwentz curator 
of the Provincial at.ural Hi tol'y i'l1u. eum at Dantzic, a nd perh ap. the 
greate t livin g authority upon a mb r. Thi acldre , although dealing 
generally with the amber of the Balti c a nd of nort hem hurop , b ad 
special r ference to that found on t l1 e east coa t of Jijngland. Aft r 
di ting ui bing tll e t lJree s pecie of fo il r e ·in a socia ted under the 
11ame of a mber-t!Je so ft variti s t rmed gedanite and glessite, a nd be 
h arder succinite, or a mber proper-Dr. onwentz pre ent tbe fact.· , 
gathered at many point , a to t l1e or-ca -ional oc ·urreoce of uccioite 
on the British coast, and fi xes it limit . It is found rnor or le s in 
Norfolk and Suffolk, extending outhwa rtl toE sex and northward to 
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York. hire, chiefly ca t up on t l1 e shore or brought in by fishermen 
net . Quite • litt le local indu ·try exi t at ome point · in cutting 
and poli bing it into charm· and ornament • T bese are al ·o now 
imported f rom P ru ia, an d sold to visitors ometime a local material· 

' bu t Dr. 'onw ntz is sa,tL 6ed that most of it is tru ly Eogli b. T il e 
in teresting fl eduction is made t iJ at the prehistoric amber artielcs fonllll 
in g rav ' , te., in EngJa,nd. datiug back ev u to t he tou age are 
probably of nativ mat rial, aud not deri,·ed from the Continent, a ha· 
lJ n generall y . uppo ed . Th y ar 11 0 abu ndant; and t be amber 
known to b now oot~tin ed along t he Briti' h coast would accou n t for 
all he an cient obj ct' without the nece · ity of inferrin g a foreign 
our ·e. 

to the g neraJ occurrence of amber, t he so urce i a bed of clay 
a nd green all(l, in wh ich it occurs with fo ·sil wood, etc., partly in 'ma­
lantl a nd pa.rtly uuder be Balti , and from which it is wa::; hed out and 
ca-t up on the bore not only of Pm ia, uut of D 111 nark, outheru 
F inl and, an d everal of t be Baltic i land ' . T h n it i ' found at points 
011 th coa t of Holland and England iudicatino- a wiue exten -ion of 
th e maland bed to some exteut at lea t under the pre ent G rman 
Ocea!t. The age of t bi b d j . Lower ()li o·ocen , and tiJe a"e of the 
amberit elf andoftb t ree tbatproduc diti ·thu carrietlba ·k tothe 
lat r Eoceue. Dr. Co nwentz eli cu tbe Hature of tbe a ociatecl 

' E Ol!' E M . 

Tb n e of j ewel s for cle ·ia 'tical pnrpo i grow in o- more frequent. 
1 h mo t r mat·kable article of the kiml in t lli::> country wa- pre euted 
clnring the pa t year to '.rriuity burch, New York , by Prof. 'l'boma 
Eg-le ton, f und r of the ·hool of 1iue , Colum bia UnivM it , who has 
for many y ars b u ave trymrm or t hat church. A peculiar iutere t 
atta, ·be to his obj ct in · v ral war . It i in it,elf a collection of 
legant toue , ma ny of tbem of ra r varieties, bta in cd during years of 

trav I with xcer t ion al opportunitie . P rofe ot· Egle tou collected 
tll m and gave t.h •m to hi wife, who tlied in 1 M; and tbey l1 avc now, 
with their ·ettiurr:-; b eu mallu in to tllis very beautiful and t.rikiug 
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memorial gift--a jeweled communion chalice iu memory of fr . ugu ta 
Me ickar Eg-1 ton, the de ign b ing Profe or Egl tons. 

The chalice is 9 iuche bi o· h and half tl.!at width. It. ris from a cup 
embos d witlt :fieur-de-li cr s, s t with ri h purple ral an tbyst 
and Indian carbuncle . The hi ghly omamented t m t hat ur p rt 
thi bas three blue appbir-e , wo yel low di <Liuoud , and a ruby-r u 
"vada o-aruet et into it, while t he top oftbe bas bear ix: cyl nee 

chrysoberyls and a green tourma,Jine from l\Iain . Below, th ide of 
tb ba e form is: vertical pan l ·; thr e of the b <"Ll' r p u . d igu 
in gold-of tlte ru ·ifixion, tb A.doratiou, and tl.!e Bapti m of 'IIri t, 
respectively- ·eparated by thre tloriated panel , two f pa ion flow­
ers and one of a jeweled cro , . ll tb are et witlt b autifu l gem ; 
the pa iou :flow r in on of t he pan I have a n emerald for tlte · nter 
of each, in the other a sapphire· t lt cro cou ist · of five too , the 
one at the inter cction beiug a y llow apphir · the left arm, a r d zir­
con; t he riglJt, a moldavitc (the rare g reen volcanic gla · of 1oraYia); 
above is a green sapphire ( 'Ori utal emerald"), and below a green 
zircon and an audaln ite. At tbe top of the panel i a tar ruby 
(asteria), and at tile bottom a Brazilian topaz. t tb foot of the ro 
are two garnet , one from evada, ruby-red, the oth r a gre u deman­
toid ('·' ralian emerald ' ) from the ral Mountain · arou nl it, iu th 
four pace.·, are four rubellite . 

This description may giv au idea of the richn aud rarity of the 
gem in tbi uuique uj 't. 11 the pan I and the foot of th halice are 
imilarly inlaid the latter with six Ceylone e moon tone alternating 

with Siriam carbuncle , and b tween tllese twelv green garnet . In 
all there are 1 0 tone , and the li ·t of pecie in lude amethyst, anda­
lu ite, chlora trolite, cbry ob ryl diamond emerald, garnet, moldavite, 
moon tone, p ridot, ruby sapphire, tourmaline, topaz, and zircou, and 
many of the e in rare bade, of color. 

Among the mo t novel a p ct of fa hion in refer nee to diamond , 
mention may be made of two point : tl1e intere t tak n in olor d dia­
monds, and tlJe engravino- of initial , monogram , etc., on tbe fa e of 
ta,ble diamond . In regard to tlJe former the increa ing abundance 
of white stones i leading to a dem a nd for the much rarer colored one 
among tbo e who purchase objects of el gant luxury without regard to 
cost. The remarkable Egle ton m morial cl1a1ice, ju t de cribec1, has 
among it rich jewel decorations a number of colored d iamond . 'file 
De Beer Company ha in its office at Kimberley a ca e containing 
perhap a dozen diamond of 1 ecnliar eleo-ance and value, veral of 
which are colored. ome are deep blue, and one of cou iderable ize is 
a :flawless stone of deep ro e color, believed to be the fine t pink dia­
·mond known. It can not be purcba eel . 

The eugraviug of diamonds, though by no mean new, i coming in to 
vogue omewhat again; and work of the kind is announced as done by 
some jewelers in this country, for the fi rst time. Mary Queen of Scots 
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is said. to have pos e erl a large diamond engraved with her coat of 
arms, which is uow owned. by a private collector in En<r]aud. A fine 
specimen i al ' O in theTiffa,ny ollection at the Field Columbian M:u eum 
at hicago. 'l'hi is a large tone on which is carved a likene s of 
·william II of Bolland. The work is aid to have occupied the arti t, 
Denee , for five year . At tlle late ntwerp Exposition was bowu a 
fing r rin g and a ro s, each cut out of a ingle pi e e of diamond. Tbe 
pro ·c i condu ·ted by mean , of a very small revolviug drill irnilar 
in it· action to the denti t drill making 3,000 to 10,000 revolutions 
I er minute. It i · m<wipulated with the fingers, lik a pencil, tlle op r­
ator clipping the tip from time to tim into a mixture of oil and diamond 
du t. Of ourse, tlle work i · xtremely low, and require. the utmo t 
patience and ·kill. It nece sarily spoi l ~ the brilliancy of the ' tone, by 
interfering with the reflection and refraction of light that give the dia­
mond its chief beauty, aucl mu t be regarded rather as a tour de for e 
thau as a brancb of really ornamental art. 

At no tim iu the pa~ t decade lla there been uch a large demand 
a. there i at pre eut for the colored pre iou. ton of all varietie , 
including emerald , rubie and sapphire , fine example of whi b 
ll ave commanded wices never before equaled . 'fbe le ser g-em , ·u ·h 
a ' topaz, a pani~ll vat·iety of quartz, am t!Jy t, and many otller , l.lave 
b n u eel for pur e top , cardca e , and even omam nt for · ilver­
mouuted ut g la , etc. o tllat the demand ha nearly equaled. tlle 
upply ; and n t ouly jewel r bnt ilver mith have b n u ing tbe 
·olorcd g ms in gr at quanti ti e . 

'l'h e 1 rolifi occurr n of b autiful opal in Que n lau d aud ew onth 
\ al and. tb great io g nuity di pla,yed iu tb j w l r' art, bav led 
to a number of pc uliar form of cutting. Fir-t in tiJe form of rouud 
b ad that are drille<l, produ iuo- th, eff t of pearl with an iride c ut 
1 Ia of col r ; fr queutly t it rei truug b tween tb bead a roudell -
out diamond merald, :unethy t, or topaz, tlt rondelle being a tint 
b ad with fa· ted edge . notber form of ntting i one in wl.li b the 
pal b ad i ' ut in two, forming hemi ·pher , and betw n t he two 

halve ' tlt er i , s t a diamond memlu top:otz , or rock-cry. tal roudelle, 
t it whole formino- a perf t b a rl the brilliant-cut trau pareut gem of 
what r color in tbe ent r , furui hiog a wonderfully plea ing e.tl:'ect 
to thi otberwi e ry talli zetl rainbo\\~. 

U Lir.rER r.r RE. 

n inter ting ;;t rticl e otl precious tone It a appeared in the volume 
i!'l u <.l by T. I . Bruuner, 'eeretnry of the State Board of gricultnre, 
Raleigh, ortb Caruliua, entitled J"orth Carolina and it Re ource , 
1 OG, pp. 107-11 , the article b ing illustrated with colo~·ecl plate .of 
11ine specimen and uum ron ' illu trati n of ort!J Caroltoa gem mm­
eml . The report is v ry cl ar, and a it contain a ful l de cription of 
th mineral of the State, it ·an not fail to be a valuable aid. to geolo­
gists and uaturalist , a well a to iuvestor . 
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Prof. F . W . Rucller, of th Hoyfll lJOo l of li11 
pared a new clition of the JJandl>ook 
Geoloo-y, Jermyn treet, London, which bas l.we11 i u d in 8vo, iii, 
167 pp., and is old by t.h mu en Ill only. Tlli i th n·nid and descrip­
tive catalogue of 011 e of th mo~ t co mpreh ensiv ~llld admirably di . 
played mu ·eums in E urope. 'l'lier ar man y reD r nee::; to 1 l'eciou 
tone (pp. 101-llD), and i11 t b mu eum it el f tl1 r ' ar b antif"ul a,nd 
baracteristic, and oftc11 unique exampl . 'lb lk tion, b i11g o 

central i11 the world'' gr <lte t metropoli ' ,do s muth to cr at n tast 
for preciou stone alld to rv as a refer· n e · li ctio11 to all wiJo 

isit it from all quarter·s of the globe. 
In the report of the Tnit d tate ationallVIn. enm for 1 D4, pp. 

633-750, au admintble article a1 p ar::; ou th tntly of primitiY method 
of drilling, by Mr. J . D. l\Ic uire. l11 thi . report )lr. J\lcGuirc tr nt 
exhau tively of tb primitiv method of chippin g, drilli11g·, a,ntl twnw­
ing, from the earlie t t im to om· wu day o-iving variou form of 
aboriginal drill from an ·i nt Eo·ypt to the pr c nL, a nd t luowiu o- much 
ligl1t on the subject of prehi ,tori ·and a ag stou utting. 

In the.A.lphabeti al Dir·.tionary of au1e of Mi11 raJ · 'l'b ir JTi ·tory 
and Etymology, by Prof. !bert II. Che ter, .r: ew York, 1 DG, vo 20 l)p. 
Wiley and on, there are giv n about 5,000 uam . of mi11 ral a11l 
gems, with the ref reuc to the origiual authoritie' . Tbi is a,""~' at 
conveniet1ce as a check li t to :tll intere ted in min ral. n,nd vr ion 
' tones. 

Artificial miueral are carcely within tb provinc of thi r port. 
Carborundum i a mi neral that l1as 11ever e:xi ted. iu natur , lHl t for an 
abra ive its ouly peer is t!Je diaJUoud. It has b n formefl in large 
quantities in magnificent cry tal , wbicL, altbou h u t tran ·par .nt, 
are highly poli bed, aud a a cry tallized brilliant produ ·t ar f]u!te 
equal in elegauce to any mineral found . 'lb are now mnde on an 
immeu e cale by the Carborundum Company at tb ir worl' at iagara 
Fall , the motive power of ·which is electricity generated by Niagara 
water power. 
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PRODUCTION IN 'l'HE UNITED STATES. 

Production of p1·ecious stones i11 the United States in 1896. 

Dia mond . -----· . . .. .. ... ___ . .... .. ... ...... ____ ....•..................... 
Sapphi re . . ......... .. •..... _. ____ .•.. ••. __ ... ____ _____ _ . ____ ____ __ __ •• _ •. 
Ruby . ----- -- - ...... ___ _____ ____ ____ ..•. ____ . ... ________ · -- -- ---- --- . •• ... 
Topaz .. ... .. ..... .... . _ ... ..... ... _ . ____ ____ ___ __ ___ _ . _____ • _ . ____ ___ __ _ _ 

Beryl (aqua-mar ine, etc. ) ______ - - --- -- --- ___ __ _ ... . ·--- - - - - - --- __ __ _______ _ 
Emerald .. . . - ----- ______ __ ·- -- -- ___ _____ _____ __ ___________ -- ----- - ____ ..•• 
Phenaci te . . . ... . . .. . .... .. . .. .. ...... . .. ____ .. _____ ..... _____ ___ . __ . ____ _ 
Tou r maline .· - --- - .... - --- . .. . - --- ___ __ _____ · - - ---- - -- - - ________ ____ ------
Peridot .. . .... . ..... . .... . . _ . . _. ___ . ___ _____ . ____ . _____ __ . _ .• ___ . . __ . ____ _ 
Quar tz, crystal . .. .... . .. . . . .. . . .. . . .. __ .. . . ... . ..... .. .. . ___ _ . __ ___ ___ __ . 
Smoky q uartz . . . . . .... . ... . . .. . .. . .. . . ___ . __ __ ____ ___ _ . ___ _ . ___ ______ __ _ _ 
Rose quartz .... . . .. . .... .. ... .... ___ . __ _ .... ... . . ____ . _____ . .... . _______ . 
Ameth ys t . . . . . -- -- ____ · - - --- ____ - - --- - ________ --- --- - - ...... . . . .... . .. __ _ _ 
Prase .... .. ... . . ... _ . . __ _ . . __ __ ... .. . . __ . . _____ _____ . ___________ ____ . __ . _ . 
Gold qua.rtz .... .. .. . ... .... . . . . . . .. ..... . ______ .. .. . . .. ___ _____ ____ ·-----

Rut ilated q uar tz .. . .. ... .... - -- - - · --- - -· - -- --- . ....... .. -- -- --- --- - - - - - - - -
Dumorti r ite in guurt z . ... . . - - - -- - ...... .. ..... . .... -- -- --- -- - ........... . 
Atiatc . _ . _ . . ____ . . . . _ . _ . __ ... ..... . ... . . .... . ............... _ . __ ... _ . . __ . _ 
?.-Ioss ll."ate _ .... . . ..... __ _ ...... . ... .. . . . . .. . .......... . . .. ..... . . .. .... . . . 
Chrysopra e __ ____ __ •.•. --- - -- • . . ....... ....... . . . - ---- - ...... ----- - ---- --

ili ci fied wood .. .... __ __ ___ _______ ------ -- -- -.-- -- .... . . . . . -- - ---- --- --- -. 
Opal ... . - - ----- - ____ ---- - -- - - -- - · ----- . . ... . ·----- ..... . ---- · ---- - ------ --
Garnet (almandi te) . ... ... . . . . . .. . - - - .--- . - --- ..... . ----- - -- -- ----- · ----- -
Gar n t (p yrop ) ----- · . .... ... ..... . -----· . . . .. . - ---- - .... ... .... .... . .. . . 
Topazoli tc . .. . . .. . . .. .. . .... .... .. ...... . ....... .. ... - .. •.. . .. -- . .. . .. . . . . 
A nHtzou stou .. . .. . .. .. . . .. ... .... .. . .... . ---- -.--- . --- - - .. -- - - . . - - - - . - - . -
Ol i oclaso . . . .. . ____ - - - - -· .. .. -- -- -- - - - - .. .. -·-· - - - - -- · - ... . ---· - --- - -- - --
Moongton tl .•. ..... ____ .. .. ---- -- - - .... ___ _ · - -- - - ... . - - -· ____ .... ---- . .. .. . 
Turqnoi e __ __ - - -- . .. . .... - - -- - · -- -- -- - - - --- - - --- · -- --- - · · - -· · ·--- - -- - ---· 

tabli to(oompa. tva ri cittl ) - - - ·--- -- - -· -·· ··· · · ····· ·· -- - - ·-- - - --- - - - ···· 
blora troli te . .. .. . . . .. . . . . . . .. . . ... . .. - .- -.- . --.-. ·- ·-- . . --- - · - - - -- ·- - - - -

Thomson ito . __ . . _ . . . .. . .... .. . .. . . . . . .. . . . . . . . . .. .... - . . -. . - .. ..... . . .. - .-
Prebni te . .. . .... . ... . . .. .. . .. . . . .. . . -- . -. - .. -.. -- -- - - · · - ---- -- -- · --- -- - - · · 
Diops ide . . .... ...... . . . . ... .. . . _ .. . . . . .. . . . . .. . . .. ... ..... ... .. .. .. .. ... . . 
E pid•)te ... .. . . . . . . .... . . . .... -- - - --- - ... .. . ... .. . . . --- · - -- · ---- - - - - - - -- --
P yri te . .... . . . .. ... . .. . . . ... .. .. ... . . . . . . .. .. . . ... . ... -- - - ·- . .. . . . - ----- --
Rut ile .. .. . . . ..... .... . .. . .... .. . . . .. - . . . . - . . - --- ·- - -- . - - - ---- -- ---- -·-- · -
An thrAci to . . . . .. . ... . .. . _ . ..... ..... . .. . . . . . .. ... . . - .. . --. - . .. . - - - -- -- -- . -
Catlini t (pip sto ne) . . .. . ..... .. . . • .. ... -----··· -· - ··· ---·- -- -· - - ·- ····· · -
F oss il coral. . . .. .. . ... ...... - - - - ...... .. .......... .. . . -------- - - -----· · · ·-
A.rrow poiu ts . . ..... . . ...... . ... -- . -.---- - --- - · -· · · · · · · ·- · · · · ·- · · ·· · · · · · · · 
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None. 
$10,000 

1, 000 
200 
700 

None. 
None. 
3, 000 

500 
7, 000 
2,500 

500 
500 
100 

10,000 
500 
50 

1,000 
1,000 

600 
4, 000 

200 
500 

2,000 
100 

1, 000 
500 
250 

40, 000 
500 
500 
500 
100 
200 
250 

1, 000 
100 

2, 000 
3,()()() 
1, 000 
1,000 

---
Total. . . .. . .... . ............ . . . . ...... ... .... .... .. . . .. . ............ 97, 850 

18 G-EOL, P'l' 5--77 





ABRASIVE MATE RI ALS . 

BY EDWARD w. PA11.KER. 

BUHRSTOl<o.TE • 

PRODUCTION. 

'rhe value of buhrstone and millstones produced in the United States 
from dome t ie qua.rrie in 1896 was 22,567, exactly 25 more than t he 
value of the produ ' t in 1895. The industry com]J~red with what it 
was when the first volume of 1ineral Resom ces were published is now 
very small, and there i no probability that it will regain its former 
imp rtauce. l t has given way to modern invention . The roller process 
forth manufacture of flour ha· entirely upplan ted the u e of buhr 
in all hu·& mill and the u e of tones i now confined to paint, 
c m ut, bon , au l pho phate mills and mill for grinding the coarser 
c real . orne idea of t he decline of the industry is shown by a com­
pari ' On f th tati tic of ]Jrodu tion and importation in th past 
fourteen year · ,·ered by thes report . Iu 18 2 the valtle of tue 
dom sti product wa e timated a t 200,000. In 1895 and 1896 the 
va·lu of tbe output wa · only 11.3 per cent of th i amount. The aver­
age value for tlle pa ·t ix year has been 19,273, less than 10 per 
ent of the output in 1 2. The import bave shown a similar but not 

quite o great a fa lin g off. In 1 2 the value ofimported buhr, rou gh 
an d ma.nufactur d, wa 104 034. In 1895 t lw im ports were valued at 
$20,316, le t ha-n one-fifth of the 18 2 imports; and in 1 96 the import 
w re $26,965, about 25 per c nt of the imports in 1882. Combin in g tbe 
dome tic product with the imports, a total value in 1882 is shown of 

304,034. In 1 95 the com bined value of domestic and imported mate­
riah,vas $42,858, about 14 p r cent of the value in 1882, while in 1896 
the coJUbiued value was 16 per cent, a.mouuting to $-Hl,5J2. There will 
a lway be a limited demand fo r the dome tic mill tone , ~wd for a small 
amou nt of imported l.>uh r' and it i probable tbat the production and 
imports will continue to average about the same as tor the past six 
years. 

1219 
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Although classed as bubrston tbe dome ·tic material i entirely di -
tinct from any of the buhrs which are imported from Fran e, elgium, 
and Germany. The French bubr is cou id red the best. Both it and 
the Belgian buhr con ist of small particle of ili a mix d with cal ·a­
reous material , aud are hard aud porou . The ennan bubr i aid to 
be of basaltic lava. The dome tic ton is a quartz conglomerat . ll 
of the foreign tone is quarried in small piece , which are shipped in 
the rough state at cb ap freight rate to thi country, wb re tbey are 
dre sed to conformable shape , fitted together, and bound into olicl 
wheels. 'I'he dome tic stone i found in la rge bowlder , which ar 
worked down to mill tones of the requir d size, the chief ad vanta e 
for the e being in the fact that th y are in one pie e. It occur in 
several localities along the ea tern lop of the Alleghauy Mountains 
notably in Ulster County, 'New ork, where it i called B opu t ue· 
in Lancaster ' ounty, Penn ylvania, where it goe by the name of 
Cocalico stone, aud in MontO"oruery County Virginia, it is quanied a 
Brush Mountain tone. It bas also been quarried in Moore ouuty, 

ortb Carolina under tbe name of North Carolina grit, but no product 
bas been reported from that locality for several year . The product in 
1895 was from 'New York, Pennsylvania, aud Virginia. 

In the following table i exhibited the value of the mill tone pro­
duced iu the nited States ince 18 0: 

Value of buhrstones produced i11 th e u nited tatu from 1 80 to 1896. 

1 

1 

1 

18! .......... .. ..... . 

~ :::::~::::::::::: J 
I ~~~ .. : : : : : : : : ~: :: : : : : I 
~ I 

V nl11 . 

$200,000 
150, 000 
200,000 
150, 000 
150,000 
100, 000 
140,000 
100, 000 

1 000 

Year . 

1 9 ............ .... .. 

1 90 ...... ---.--- -----
1 91.. ................ , 

1 92 .. ---. --.- --- . . -.-

l 93 ...... ---- --- -----1 194 _______ _________ __ 

Value. 

$3=>, 155 
23,720 
16,5 7 
23 417 
16 639 
13, 7 

22, 54~ 

22,567 
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IMPORTS. 

Value of blthrBtoneB and millBtoneB impo1'ted into the United State8f1'01n 1868 to 1896. 

~ Yu"•' •'-
:llade 

Rough. into mill· Total. 
stones. 

----
June 30, 1 6~ - ----- . ... .... $74-, :.!24- --------- - $74, 224 

1869 .. ... . ... . . ... 57,94-2 $2,419 60,361 
1870 ...... .... .... 5 ' 601 2, 297 
1 71. ............. 35, 406 3,698 
1 72 .. .. .... ...... 69, 062 5, 967 
1 73 ... . ... . . ..... 60, 463 8, 115 
1 74 . .... . .. . ..... 36,54-0 43, 170 

1 75 ..... . .... . ... 4- ,06 66,991 115,059 
1 76 . ... .. ... ....• 37,759 ,o 7 
1877 . .. .......... . 60, 57 83, 925 

1 7 -- ---· -- ---- -· 87, 679 89, 607 
101 4 4 5, 088 106, 572 
120,441 4 631 125,072 

100, 417 3, -!95 103,912 

103 2 7 74-7 10-~. 034 

--- --- --·· . . .. 73,413 272 73, 685 

...... -- -· .... 45 837 263 46, 100 

---· ·· --- -- -- - 35, 022 455 35 477 

29,273 662 29,935 

23, 16 191 24 007 

--- --· ·------· 36,523 705 37 22 

40.432 45~ 40, 84 

32, 92 1, 103 33, 995 

23,997 42 ~4 039 

33,657 529 34,1 6 

29,532 729 30,261 
a1 , 087 

L 1 95 . .... .... ......... .... .. ------ .. .... 20,~ 
1 96 . .. ... .. . ....... ..... .. . ·-- --- ---· 26, 965 

a Not sepamt~ly olussifiud after !893. 
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GRL.~D, 'IONE . 

OCCURRENCE. 

Grind tones of dom estic manufacture are obtained from tbe and-
tone deposits whi ch extend along the s i.J ore of Lak E ri for ome 

distance ea t and we t of Olev land, Ohio, and as far in lane! a .i\La 
ri etta, and 0n Lake Huron above Detroit, Mi lligan. In 1ineral 
1-<.e ource for 1 6 the method. of man ufacture aud u ear giv n in 
detail , together with a tab ular statemen t of the vera! vari tie f, r­
eign or domestic, t hat oc ur, with t lJeir pecial use . Fi v vari tie 
are produ ed in the nit d tate -four in Ohio and on iu Mi bi gan . 
The four in Ohio are : (1) Ber a, fine harp gri , u d A]> cially for 
sharpening erlge tool ; (2) Amber t oft loo e grit, for dge t ool and 
saw ; (3) Independence, coar e sha1·p g ri t, for grinding SJ ring and 
:file and for dry grinding of ca tiog ; (4) Ma sillou, al o coar e harp 
grit, for large edge tool , prin , fi le and rlry ca tina- . The - uron 
( 1ichigan) ton ha a fine harp g ri t, a nd i u~ed for harpeui ng edge 
tools when a very fine edge i requieed. 

PRODUCTION. 

The production of grind tones iu 1896 llows a wholesome recovery 
from the depre ' sion of th two previou years, amoun ting in valu to 
$326, 26 again t 205,768 in 1 95 a gain of 12t,o- or about 59 per 
cent. Compared with 1894, there wa a u increa e in 1896 of t03,61 J. 
The industry i now practically controlled by th ree or four large firm 
in Ohio, which have the tr ngtb nece · ary to maintain pri c . 

In tbe following table i bown the value of grind toue produc d in 
the United tate since 18 0: 

Value of gri,ndstones prudttced in the ?lited tales, 1880 to 1896. 

Yonr. Value . 

1880 _ ..... . ... .. ...... I $500, ooo 
18 1. ... ........ .... . . 

1882 . ...... .. .. . . . ... . 
1 3 . . . ... . ........ . . . 

1884 ..... .... ... ·· · ·-· 
1 - . . ... - .. ......... . 

1886 . .... .... . ... ... . . 
1887 . .. . . . ...... .. ... . 
1888 . . . . . ... . -·· . . ... . 

500,000 
700,000 
600,000 
570,000 
500,000 
250,000 
224,400 
281,800 

Year. Value. 

1889 . ... .... . .... -. -·. $439,5 7 

1 90 . .. . ·- -- - --. · -- -- -
1 91 ... .. ... -- -- ... --· 
1 92 ... . ........ ·-- --. 
1893 . ... .... ---· · - ---· 
1894 ...... ---- ..... .. . 
1895 .... ·- -- ---. --· · .. 
1896 . .. . . . . ..... ..... . 

4-50,000 
4-76, 113 
272,244 
33 , 787 
223,214-
205, 768 
326,826 
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IMPORTS. 

The amount and value of grindstones imported into the United tates 
since 1 6 a re as follows: 

G1•indston1!8 im]Jorted and enter·ed for consrwtption in tire United t.ates, 1868 to 1896, 
i ii CIIIBi vc. 

Fiui•hed. nfinished or rough. =l 
Yenr ended- Total val ue. 

----~-----------I-Q_•_Ja_n~_-t_r_- 1 , __ Value. , __ Q_u_n_nt-it_Y_· _, ___ v_al_u_e._l·---------l 

Jun 
L o11u tons. 

30,1 68 . ... ... ....... . .. 
1 69 ....... .... . ..... 

3 5 
1,202 
1, 437 
1, 443 
1,:!73 
1, 1 
1, 24.5 
1,4.63 
1,603 

$25,640 
15,87 
29, 161 
43, 7 1 
13,4.53 
17,033 

1 '4 -
17,642 
20,262 
18,54.6 
21,6 '8 

24,904 

Long tons. 

' 

. ....... .. .. $35,215 

............ , 99, 715 

.... .. .. .... 96,444 
3,957.15 

I 10,774.80 
376. 4 

7, 721. « 
7, 656.17 
6, 079.34 
4,979.75 
3,669. 41 
4,5 4.16 
4, 57 . 59 

60,935 
100,494 
94-,900 
7,525 

90,172 
69,927 
58,575 
46,441 
52 343 
51, 99 1 0 ....... , 1, 573 

1 1 . . . . . . . 2, 001 5, 044.. 71 "6, 40 

1 2 ..... _. I 1 ~~~ __ I 5, 94~- 6: 6~, 93: 
1 R3 .. ..... 1 10 2 ,Oo 6,94o.63 I 71,791 

4 . ..... ............. .. .. .... 1 .. .......... .... ..... . 

Dec. 31, I 

1 

1 ... ..... ......... . ....... ..... .... . .... .. ... . . .. . 

1 9 . ............ .... ........................ .. .... .. 

J 90 . .... .............. ...... ....... ..... .... .... .. .. 

1 91.----- .. - . . -- ... - . -.. -.-- .- -- - .-.- .... . ... . ..... -
1 92.- - .. . .. --.- .... - -..... .. -- --- -- -.. · -... -- ... --· -

1 96 .. ... .. ---- -- .... ...... .... , .. ..... .. .. ... ...... .. 

a iuce 1884 classed a• finished or unfinished. 

$60, 55 

115, ·93 
125,605 
104, 716 
113, 94-7 
111,933 
106, 010 
107, 14 

90, 1 9 
77, 121 
68,129 
77,24-7 
76,274 
7, 12 

97 225 
105, 52 
a 6,2 6 

50; 579 
39,149 
50,312 
51,755 
57,720 
45, 115 

52, 
54,276 
66, 195 



1224 Ml ERAL RE OUlWES. 

CANADIAN PRODUCTION. 

The Geological Survey of Canada give, the followin~· tatement of 
the production of grindstone in the Dominion s ince 1 6: 

/l·<,clnotion of grindstoues in Canada sineel 86 

1 

1 

Calendar yenr . 

1 ... ---.- ---.-------------- .. -- . . · ----. - -- -- . 

1 9.----- -. · -----------.----. - -- - ---- . -.---- ---
• I 

1 90 ... .. . ·-- -- - ·-- -- - -- -- -· -----. ·--- ... --.- ---

1 92 ...... ------ .-- --· ----- - -- .--- .- -- -. ---. ----
1 93 .. ----- -- --· ·----- ---- ---- --.----. ----- --- --
1894 .... ---. ----- --- -------.------- .---- ·--- ----
1895 .. ------- ------- ·---- --.------ --.-- -- .----- . 

\ HET ' TO 

PRODUCTION. 

Tous. 

4,000 
5 292 
5,764 
3 40-l 
-1, 
4,479 
5, 2 
4,6 0 
3, 757 
3,475 

v.... I 
$46,545 
64,008 
51 129 
30, 6~ 

42,340 
42, " 7 
51,1 7 
38,379 
32, 717 
31,932 

While the value of oil tones and wh t . ton s prolluccd in the uit d 
State in 1 95 wa the large t on record the r eport for 1896 indicate 
a value les than in any year since 1 90. The total value of the prod­
net in 1896 (including oil tone , whetstones, or wat r bone , scythe­
stones, kitchen and shoemakers rubstone ) wa 127,098 again t 
$155, 1 the preceding year. The rough material from which they 
are made i obtained from variou locali tie in the United tate . The 
higher grades of oil tone are made from two grad s of llOvaculite 
quarried in the vicinity of Hot Springs, Arkau a , and known re pec­
tively, as "Arkansa 'and "Wa hita ' stone. Fine-grained and tone, 
called "Hindo tan" or" Orange" tone, from Orange County, IndiamL; 
Lake Superior stone, quarried in Cuyahoga County, Ohio, and a imilar 
material known as Labrador stone, from Cortland County, ew York, 
and chocolate stone from Lisbon, ew Hampshire, are used for whet­
stones. Scythestones and rub ·tones are made from Indian P ond and 
Lamoille stone, quarried in Grafton County, ew Hampshire, aud 
Orleans County, Vermont, from Berea grit (which also furnishe grind­
stones), and from some of the Indiana sa.ud ton e. 

The production of oilstones, etc., in the United States ha for several 
year been practically controlled by one concern, the Pike Manufactur­
ing Company, of Pike Station, New Hampshire. This company owns 
quarries at French Lick, Georgia, Orangeville and Paoli, Indiana; Hav­
erhill, Piermont, Orford, and Lisbon, New Hampshire; Truxton, New 
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York; Westmore and Brownington, Vermont, and besides having it 
owu q uarrie and 1,000 acres of quarry land in Garland ounty, A rkan­
sas, thi company has contracted with all the indiv idual qnarrymen for 
their entire output for a number of years. During 1 96 the Pike Com­
p;my erected a mill at Hot Springs, Arkansas, for cuttiug and finishing 
tb e novaculite quarried in that vicinity, and discontinued the manufac­
ture of Labrador s tot1e from Cortland County, :New York. 

nder exi ting circum tances tbe first uniform elling value that can 
be placed upon the product i ' for the finished articles, which for the 
pa t ix year has be n a follows: 

Valu e of o·ilstone , tvhetstones etc. p1·oduced in the nited lates since 1891. 

)enr. 

1891 ....... ... .......... .. .. .. ......... . ..... . 
1 92 . . ..... .. .......... .. ·-· ..... . . .. · -.... . . . 
1 93 ..... . . . ..... ...... -... . ...... .... ....... . 
1 9~· - .... .... . - ... ... -- -. . .. . ... -- ... . - .. ... . -

I : :: : :: : 

v~ 
$1~1 

146, 730 
135, 173 
136, 73 

From 18 0 to 1 90, inclusive, the product and value of the rough 
ton ba · be n publi bed in th e reports, exception being made in the 

ca f the output for 1 90, when th value for t he unfini heel product 
wa given for the novaculite of rkan a and iu all other cases tbe 
valu of th fini bed tone i quoted. 'rhe annual prodn tion from 
18 0 to 1 0 \VR a follows: 

l'roclu ct of oilstones and 11 hetstoues fron~ 18 0 to 1890. 

1 

1 

1 I. .. .... .. ....... - ... . .. ....... . 

I Pounds. 

420,000 
500,000 
600,000 
600,000 
00,000 

1, 000 000 
1, 160,000 
1, 200,000 

... ..... · ·· ··· ..... . ...... ·· ··· :~_ _~·-~:~:- ~--

~-------------------------
! 

Value. 

$8,000 
8,5 0 

10,000 
10, 000 
12, 000 
15,000 
15,000 
16 000 

1 '000 
32,980 
69,909 
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The reports of production by the P ike Manufacturing Company have 
been furnished this office annually since 1 92, with perrni siou to pub­
lish. They may be taken a indicative of the condition of t he iudu try, 
and are shown in the following table. Tb e figures are no t claim l 
to be exa-ct, but are estiwated, t hou gh sufficiently approximate for all 
practical purpo es. In makin g it report for 1 96, the compauy 
states that it. till control the class of goods manufactured by it, and 
is able to maintain a uniform quali ty in t he fi ni ~'~ h ed material, and in 
this way i securing the confidence of E uropean buy r , and foreign 
demand i increasing. F or the past tbree year home consumption ha 
been much curtailed on account of the depre sed condition , bu t durin g 
that time export business bas improved. 

P1·oducti,on of oilstones, eto., by the Pike Manufacturing ompany since 1892. 

I 1 92. 1893. '~d Kind . --
Output. Va lue. Output. Valu. Output. Volne. 

-----
$45, ooo I Washita tone. pounds .. 400,000 $60,000 300,000 $4-5,000 300,000 

A.rkansa . tone ... do . ... 20,000 12,000 12,000 12,000 15,000 15, 000 
Labrador ·tone ... do .. . . # 500 50 200 20 100 10 
Hindostan stone .do .. .. 300,000 15,000 250,000 13,000 300,000 15,000 
Sandstone .. . . ... do ... . 1 100, 000 2,000 100,000 2,000 100,000 2,200 

ho olate stone .. lo .... 20,000 2,000 20,000 2,000 25,000 2,500 
Scytbestone . . .. gross .. 16,000 50,000 13,000 40,000 15,000 45,000 

T-:>tal value .. ..... .... . ---- 1141,050 · · - - · ---- 114,020 -- -- · ---- 124, 710 

1895. I 1896. 

Kind. 
Output. Value. Output. Value. 

Washita stone . . .... ... . .. ... pon nels .. 250,000 $4-0,000 
} 240,000 $50,000 

ArkansaJ> stone .. . . .. .... .. ..... do ... . 15,000 20,000 
Hindostan stone ......... . ... .. . do .... 300, 000 12, 000 275, 000 10,000 
Sandstone . .... ..... . . ....... .. do . . .. 100,000 2,000 100,000 2,000 

· Chocolate stone . . .. ........ ... . tlo .... 10,000 1, 000 10,000 1,000 
Scythes tones .... .. ... ... .. .... gro s .. 15,000 47, 750 15,000 35,000 

Total value .. ... . --- --- ---- ---- .......... , 122, 750 ·---- ----- 98, 000 
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IMPORTS. 

The followino- table bows the total value of all kinds of hones and 
wh et tones imported ince 1 0: 

Imports of hones and 1vhetstones since 1880. 

Year ended- I Value . 

. June 30, 1 0 -- ----------- $14, 185 

1 1. ------ . - - --- I 16, 631 
2 ____ __ _ ------ 27,8 2 

Dec. 31, 1 9. ----- · __ __ _ _ 

1890_, ____ , - - ---· 3~454 

1 9L ------ - - _- _ _ 35, 344 

3- - - - - - - - - - - -·j 1892 - - - - - - - -- - - -- 33, 420 

1 4_ - - - - - - - - - - - - 26, 513 1 93- - - - - - - - - - - -- 25, 301 

30,178 

1885-- - - -- -- - -- -- 21 434 189tJ. -- - - ---- ---- 26, 671 

LDec. -31_,_1
1
_6_. --______ --_-_--_-_--...!__~_1:_~_:~_:.!.__ ____ ~_8_:_:_: _: :_: _: :_:_: :_:_: :_:_.__~~: :39 

----- -- -- --- -I 30, 676 

OR - DUM m El\1ERY. 

PRODUCTION. 

Th r wn v ry littl hang itb r in amount or value of the product 
in J 96 01111 ar d wi It l •gr-. The aggreo-n,te output of ornndum and 
em ry in 1, 96 wa 2 120 . hort ton, an incr a e of 1 ton ov r that 
of 1 95. Tbe vain incr a d from 106 256 to 113,246, an increa. e of 
'6,990. Tb av rage production during the pa t eight year ba been 

1 05 hort ton' . Th product both in 1 95 and 1 96 wa lightly in 
exce f tlti fio-ure. Tuere was a decrea e of nearly 300 tons in the 
amount of mery min din We tcbe ter County .r ew ork, and hipped 
from Peek kill , the t1 ficit in thi product being made up by increased 
production in Ma a bu etts and ortb arolina. Effort. are being 
mad by produ rs to cure a protective tariff of 1~ cent per pound 
on emery imports, claiming that th i amount of protection i necessary 
in ord r to properly de 'elop the corundum depo it of ortb Carol ina, 

outh Carolina a.nd Georo-ia. 
·ide from tbi and a report d method of converting emery into 

corundum by an electrolytic proce there were no developments or 
chang s of note in the preceding report. The converting method 
mentionecl 7 but whi l1 ba no t been verified, consi ts of mixing emery 
with lumps of coal aud reducing by au alternating arc current. 
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'l'be producer of both mery a.ud corundum a.re av r e to givino­
publicity to their business aud in order to maintain th confidential 
nature of tbe tati tics th production of th two min eral tatec1 
together in th~ following tnbl : 

Annual prollu t of oonwllmn and eme1·y since 1 1. 

p · Quan tity . Quantity. 

~ hort tons. hort ton•. 

500 0,000 9 .----. ---- 2, 24- $105,567 

500 0,000 1, 970 9, 395 

550 100,000 2, 247 90,230 

600 10 , 000 1, 771 1 1,300 
600 10 , 000 1, 71 3 142,325 

1 6 .... . .... . 645 11 6, 190 1, 495 9- . 936 

l;········ 600 10R, OOO ;l 102 
10 "'j .. . . . --·· 5 9 91,620 2, 120 --113,246 

IMPORTS. 

Tbe corundum used in the nited tate i excluRi vely of d0me t.ic 
production . Emery is imported from Turk y and tb i land of axos, 
one of th 0 clade gronp in the Gr ·ian Archipelago. 

Tbe following tabl bow the import of emery from 1 67 to 1 96: 

Grai nA. Ore or rock. 
Other 

P uh·erized or grou nd . manu fac-
Year 

ended-
turea. Total 

,·alue. 
Quanti ty. Value. Quantity. Value. Quantity. Val ue. Vnluo. 

1----1--------- --- ----

J un: 3~- ~ - -~~~·~~·~ . __ ....•. 

Long 
Pou1UU. t01}.8. 

42 $14,373 $52, 504 

5 4,531 3 ,0 0 
964 35,205 77, 916 
742 25,335 54 66 

1 71 ... --- ..... .. .. --- . 615 15, 70 44, 11 

1 72 .- - -- .. --- . , ...... - -
1 73 .. 610, 117 $29,706 

1, 641 77,424 
755 $107 70, 919 

331,5 0 16, 216 1, 2 1 <13, 6 97 62,366 
1 75 .. 4 7, 725 23,345 961 31, 972 ~0 5 ,327 
1876 .. 385, 246 18, 999 1,395 40, 027 94 61,653 
1877-- 343,697 16,615 852 21,964 42, 182 
1878 .. 3:34,291 16,359 

Ll"' 496,633 24, 456 
1 0 .. 411,340 20, 066 

1,475 38,454 34 56,601 
2,478 58, 065 4-,9 5 87,506 
3,4-00 76,4 1 223,855 9,202 145 105,894 
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Emery imllJO?'tect ·into the United Sta t~s f?"O?n 1867 to 1896, inclusive- Con tinued. 

Gra.jus. 
Yoar 

ouded-
Quantity. , Value. 

1---1 I 
June 30- Pound$. 

1 1. . . 454,790 

1882 ... 520,214 

1 3 .. _I 474, 10-

1 143, 267 

228,329 

Dec. 31-

1 6 ... 161, 297 

1 7 ... 367,239 

188 .. . 4 30, 397 

503,347 

$22, 101 I 
25, 314 

22,767 1 
n, 02 

9, 6 

6,910 

14, 290 

16, 216 

Oro or rock. 

Quantity. Value. 

I 0Lher 
Pulverizodorground. manufac­

tures. 

Quantity . Value. Value. 

Total 
value. 

-----1------ ---1---
L ong 
t0116. 

2, 447 

4, 145 

2, 445 

2,07 

5, 175 93,2 7 

5, 234 8 '727 

3, 67 1 97, 939 

2 530 67 573 

Pound•. 

177, 174 $7,497 $53 $97,432 

241 9,695 

269 5,490 

18 14 ' 890 
757 74,800 

365, 947 I 24-, 952 51 121, 638 
aH4, 3 0 6, 796 2, 090 6 '209 

' 743 11 ' 246 
.. .. ............. 1111, 302 21 ' 966 

. . . . . . . . . . . . . . . . . 5, 0-!6 123, 367 

. .. . . . . . . .... .. . . . . . . . . . . 71,302 

.. . . . . .. . . . . . .. .. 2, 412 120, 623 

. . . . . . . . . . . . . . . . . 3, 19 127) 767 

. . . . .. .. . . . . . . . .. 1, 841 71, 973 

. . . . . . . . . . . . . . . . . 27, 586 133, 03 

14,231 

a To June 30, on ly; sin • cln.sed 'dth gra ins. 

I rF OlUAL EARTH. 

OCCURRENCE. 

Depo i t of infu orial earth are fouud in ev ral State on the ea tern 
slope of t he .AJlegiJ any 1ouutains, and in two of the Pacific oast 

tate , e ada aud California.. I t ha uot been reported in any of the 
tate ly ing b tween the AppaJachian aud Rocky fountain y terns. 

A mon g th e Ea tern State' it ha been mined iu Oonnecticnt, ..c ew 
Hamp hir , ew J er ey Maryland, and irginia. 

PRODUCTION. 

During 1896 the amount of inJu orial earth mined in the United 
tate · wa 2,796 hort ton , valued at $16 042, agaim;t 4,954 hort tons, 

valued at $20,514, for the previous year. The mining of infn orial earth 
i a very irr gular busiue s, so irreo·ular that except in the two New 
E11gland Sta te it ca.n hardly be called au industry. For several years 
milling was c~rried on quite teadily a t Popes Oreek and Dunkirk in 
Maryland, but operations at th e form er place have been abandoned. 
Work was uspended at Dunkirk in 1894, but re umed in 1 95, with an 
output of 3,000 tons, and for a wbile in1896, when 700 tou were shipped. 
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Until 1896, mmmg in evada wa s pasmodic. Th owner of the 
deposits near Virginia City JUiue enough raw eartll in ou year to up­
ply their demands for three or fotu year . Tlii materi al i mad iH to 
poli bing powder . notb r depo it wa op ne<lll nr Oar on ' ity n.nu 
the owners expect to worl the mine teadily. Tb · ctwtli from th is 
deposit is mixed with a u to for mak ing boi ler a nd teiLrn -pipe · v­
erings. It i cla imed to be 92 per c ut pure · ilica and r quir·e no pr · 
paration before marketin o·. 

The Napa County, a,Jifornia, mine are still idl , bu t a mall amount 
(65 tons) was mined in Santa Barbar a, 'ounty. T ile ::Sew J r ey min s 
were not producing in 1 96. Th inegularity of t be illdu try may be 
seen in the followin g tabl . In 1 0, a prod uc t of 1, 33 to11 ·, valued 
at$45,660, was obtained. Then xt ar with a produ tofl,OOO tou , tbe 
valnefellto$10,000 ; the arueamou 11 twa vain dat ,OOOinl ""and 
fell to $5,000 in 18 3, remaining at , 5 per too un til l , tb prod u ·t 
varying from 1,000 to 3,000 ton per ear. Tbe ceo u of 1 9 report d 
a production of 3,466 ton , worth -3,372. The fo llow in g y ar, witll a 
decrease of 934 too in amouu t, th va,lu ro to 50,AO tbe largest 
ever r eported. 'I he value£ 11 to 21,9 i 11 1 91 increa d to ,G55 
in 1892 fell to 22 582 in J 03 and again to . '11 71 in 1 04. The large 
value reported in 1 00 aud 1 92 w r lue, not to any ad va u 'e in 
prices, but to the more ad v~mced tage of manufacture wheu IJe 
material wa. fir t marketed . 

The amount and valu of the product of iufn orial earth f'or the 
years they have b en obtained in ·e 1 0 are hown in t l1e following 
t able : 

Prolluctio11 of infusom.l earth front 1880 to 1 96. 

Year. hort tons. Value. Year. bort tons . =l 
1880.--.-. -- .. 1, 33 $45,660 3, '~6G ;;23, 372 I 
1 1,000 10,000 50,240 
1 1 000 1000 21,9 
1 1,000 5,000 1 92 . ..... ·- ·· .......... 
1 ·· - --- ···· 1,000 5,000 1 93 ...... - --· ·-- --- --·. 22,5 2 
1&sr . . . .. ----· 1,000 5,000 1 94. ______ ·-·I 2,584 11, 71 
1 6 .......... 1,200 6,000 189" .......... 4,904 2o;5 t-1 

l£········ 3,000 15,000 1 96 .. .. ·-- -- · 2, 796 _", ., I --- ----- 1, 500 7,500 

G R ,r.r. 

T-he occurrence of the variety of garnet u ed for abrasive purpo es 
was treated briefly in this report for 1 95. · There lr ave been no new 
developments either in the mining or manufacturing of thi s material, 
and the only feature of interest was the decreased production. The 
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statistics of garnet production, excluding the gem varieties, were uot 
collected by this office un til 1 94, wheu an output of 2,401 short ton , 
worth 90 660, wa reported. The followin g year (1895) the product 
increased to 3,325 short ton , with a comparatively smaller increa e in 
value to $95,050. The product in 1896 was 2,686 hort ton , 2 5 ton 
more than in 1 94, but having a value more th an 20 000 les than in 
tbe former year. 

Production of abmsive gm·11et jo1· three yea1·a. r=; ,~, 

I : :: -- : - - -
Q ARTZ CRY TAL. 

bort tons. 

2,401 
3,325 

2 6 6 

Value. / 

$90,660 

95,050 

6 77 

onn cticut i credited with the ntire product of quartz u ed for 
wool fioi bing. Iu 1 94 thi amouuted to 6,0:M l.tort too , valued at 

1 ,O.i4. 'fh e fo llowing year the product was 9 000 ton , worth 27,000, 
and in 1 96 it wa 6,000 too , worth 1 000. Quartz for thi purpose 
mu t be .v ry pure a nd white. It i reduced to an impalpable powder, 
111i x d with oil a in ordinar picrment·· and applied to tb smooth fre h 
:urfa · of th wood . The oi l p n trate the I ore·, arryi n o- the fiue 
yra in of q uartz with it. Th quartz fil l up the pore of th wo d, 
' l.tich i tl.t u u ptible of takin a hio-IJ pollsh. 

TRIPOLI. 

irgiui prod u ed 1 000 short ton of tripoli in 1 96 and Georgia. 
add d a mall ou put of 15 ton . wton ounty Mi · ouri, pr duced 

poroo ili · u. ro k quarri d near Oartbao·e, and 
wbi ·b ~ r want of b tter n men latnr i iuclud d with the tripoli 
prod oct. In 1 94: and 1 9~ t ll produ er of thi material reporteu t lle 
va lu of tb ir variou manufactured <trticl in makiug their returu to 
th urv •or prudeut ial rea on ' tbe a lu of tl.t ir manufactnred 
pro lu tin 1 96 w withh ld and only tbe value of tb crude rock i 
g iv n. Tbi would make a e mingly large 1 •t'ea in valne a nd i not 
publi sh tl parat ly. Th value of til e combined product of Georgia, 
Mis ouri, aud irginia in 1 9G wa 15,5 0. 



• 
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PRODUC'l'ION. 

The total production remained nearly con taut, as shown in the fol­
lowino- tables, and the cor1dition of the industL'Y bowed little variation 
from the de pre sion of 1 !l5 · nor i any great improvement in price 
anti ipat u until tl.Je product i reduced in quantity. In F lorida the 
chief feature of in terest wa that river mining and land-pebble mining 
·hang <1 place on a ount f the gr at effort of tb river-pebble pro­
du r to market a large pr du t . 

Til gr at tit m of inter twa thee ·ten ion of tb Teune ee field 
by tb eli c v rie · at Moun PI .a ant to wbi ·h r ference will be made 
on < n th L' pag . 

Product of phosphate rook fron~ 1891 to 1 96. 

., 
1 91. 1 92. 

tate. 
Qunutlly. Vnlno. Qunnlity. Vn1ue. Quantity. 

n: Florid 

li n 

So 
Ln 
Ri 

Lony t<Jn•. I I,o,.~ tons. Long to111. 

fL rock ...... 
rd rock ..... } 

nd JWhb lo ... 
,·or pcbhlo . . . j 
otn1 .. ...... 

Gnrnlinn: I 
11d r cit .... . 

T 

• ou th 

Ln 
Ri v r rock . .... 

'otnl ... ..... 

( : mnd total.. 

57.9 2 

54,5l'0 

112, 4 2 

344,97 

J:JO, 5:!8 

475, 50A 

5 7. 9 8 

{ a.l55. 90 

. . • • . . . . • . . . 2~: ;~~ 

··· -·····-·· b 102, 820 

$703, OJ:J 2R7, 343 

-
2, 1 7,160 243. 059 

760,97 160,575 

2. 94 ' 138 394, 22 

i= 
3,651,151 I 681,571 

9,2i6 215, 61!5 

32,41 l J, 675 

111, 27t o. 624 

41 5,453 122, 20 

I , 41 , 41 43 ' 0-l 

I I , 230,447 30 ' 435 

641 ' 262 194 , ! 29 

1, 77, i09 502,594 

3, 296, 127 94J, 368 

-
a 1nc1ndcs 52.70 tons of loud rocl< c11 nicd ove r i n s tock f•·om 1 01. 

1893 

\nlu. 

$1 , 117,732 

64,626 

359, 127 

Ja7, 571 

1, 979.056 

1, 40 '7 r. 

74 '229 

2, 157,014 

4, 130, 070 

-

b luoludos 12,120 tons of 1'1\'0r pebb le co.rriotl O\' Or in stock from lSnl. 
1233 

18 GBOL, P 'l' 5--7 

I 

I 
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Procl1tet ofphospllatel·ookfrom 1891 to 1 96- outiou d. 

Is~~ 1 94. 1895. 1 96. 

I Quantity. Value. Quantity. VoJue. Qua ntity. Vnlu . 

F lorida: I L ong tons. Long tons. L ong t<nu. 
Hard rock .. ... 

1 
326, 461 $979,883 807, 098 $1, 302,096 296, 11 $1, 067,525 

'oft rook .. .... .... ........ ······ ·· ·- · · 6, 916 32, 000 400 2, 300 

Land p bble .. . l 9, 5 290,655 1 1, 011 693, 716 97,930 170, 972 

RiYer pebble ... 102,307 390, 7~5 73 , 036 185, 090 1?0, 052 aoo, 556 

Total ........ 527,653 1,666, 13 5 ,061 2,112, 902 495,109 1, 547,353 

' .. 

I 

South Carolin a: j 
307,305 1, 252,76 270, 660 9 '7 7 267,072 792, 457 Land rock .. .. . 

River rock . .... 142, 803 492,80 101,4.16 512, 245 135, 351 389, 192 

To tal .... .... 450, 108 1, 745,576 431,975 1 1, 411 , 032 402,4.23 1, 1 1, 649 
I 

Tenn ssee ...... ... i 19, 1 67,158 a , 515 2, 160 I 26,157 57.370 

I 
North :u·olina .. .... .... ...... ··· ·· · ····· · --··· · ··---- ------ ---- -- 7,000 17, 000 

Gr• n<l totnl.. l 996,949 3, 479,547 1, 03 '551 3, 606,094 930, 779 I 2, 03,372 

SOUTH CAROLINA. 

In tb following table will be found statem nt of tbe bipment of 
outb Carolina pho phate ro k ince 1874 and the pr duct of tb tat 

from 1867 to 1 96: 

lJetailed statenumt of tota~ foreign and ooastw-ise shipnumts a11d local consumption of outh 
Ca1·olina 1·ock since June 1, 1874. 

[L ong tons . I 

c Period. Shipments and Beaufort. Chnrles- Total 'l'otal for 
consumption. LOU. '>. h year. 

---
{ Foreign por t . . . 4.4 , 617 25,929 70, 546 

} ,1874, to May 31, 1875 .. Domestic ports . 7, 000 25,560 32,560 1..'>2, 790 

Consumed .. . . . . 19, 684. 19, 684 

June! 

{ Foreign port .. .. 56,384 25, 481 75, 15 

} , 1875, to May 31, 1876 .. Domestic ports . 9,400 2 '8~1 3 • 231 132. 896 

Cons11med ...... 1 '850 1 ,850 

June 1 

{ Fore.ign ports .. . 73, 923 28, 8-14 102. 767 

} , 1876, to Mny 31, 1 77 .. Domestic port . 6, 285 40,768 47 , 053 163,220 

Cunsnmed .... . . 13, 400 13, 400 

June! 

June 1 
Foreign ports . .. 100, 619 21, 123 121, 742 

} , 1 77, to May S1, 1878 .. Domestic ports . 8, 217 60,729 68, 946 208, 323 

Consumed .. .... ·· · · ···--· 17,635 17, 635 

{ Foreign ports . .. 97,799 21,767 119, 560 

} , 1878, to May 31, 1879 .. Domestic ports . 8,618 52, 281 60, 899 199,365 

Consumed ...... 18,900 18, 900 

Juo 1 

{ Foreign ports . .. 47,157 U , 2!8 61 ,375 

} , 1 79. to May 81, 1880 .. Domestic ports . 13, 346 94, 002 107, 348 190, 763 

Consumed ... .. . 22,040 22, 040 . 
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Detailed tatenumt of total foreign anrl coastw·ise shipments and looul CO?lBIL11tl)tion of So l,th 
Carolina 1·ock si,nce June 1, 1874- Cooti oued . 

[Long tons .] 

Period. Shipm nts and Beaufort. Charles· 
.:onsnmption. ton, Total . Total for 

eaob year. 

1-------- - 1----- !---------1----1 

{ 

Foreign ports . . . 62,200 

June 1, 1880, to May 81.1881.. Domestic ports . 65, 895 
Consruued ..... . 

Foreign ports... 89. 581 

June 1, 1 1, to May 31, 1882.. Domestic por ts .. 65,340 
Consu med ... .. .......... . 

{ 

Foreign ports. . . 9-1, 789 

June 1, 1882, to May 81, 1883.. Domestic ports .. 62,175 
Uo nsnmed .. . .. . 

{ 

F oreign ports.. . 132,114 

June 1, 1 83, to M:a.y 31,1884. . Dom sticports.. 41, Q.IO 

Consumed . . . . . . 5, 800 

Foreign ports... 111,075 

June 1,1 4, to May 31, 1885.. Domestic ports.. 4-1,130 
Consumed . . . . . . 12,000 

{ 

Foreign ports... 105, 761 

Jun 1, 1885, to Dec. 31, 1885. . Domestic ports .. 16,321 
Consumed . . . . . . 5, 000 

{ 

Foreign ports ... 153,443 

Ja.n.1,1 6,to Dec.31,1886 . . Domostio port .. 14,622 
C usumec:. . . . . . . 9, 000 

{ 

For ign ports ... 1 9, 995 

J n. l,l 7,toDee.31. 1887 .. Domesticporl8 . . 15,905 
Consumed . . . . . . 13, 000 

{ 

Foreign ports ... 124, 474 

Jnn. I , 1 , to D ec. 31, 1 .. D om ti ports .. 20,404 

' Jan . 1,1 , t D 

onsumed .. .. • . 13, 000 

{ 

•oreigu port ... 
1

137,102 

.. Dome tic ports.. 60.000 

Consumed . . . . . 15, 000 

{ 

Forrugn p orts. . . 72, 24 1 

Jnn. 1. 1890, to D . 81, 1 90 .. Domosti ports.. 15, 000 
on sum d .. .. .. 13,000 

{ 

Foreign ports . .. 

Jotn. 1, 1891, to D o. 31, 1891... D me tic ports . 
"on s tull d ... . . . 

{ 

l ' orclgn port .. . 

J nn. I , 1892, to D . 31,1892.. . Domestic ports . 
onsumed .. .... 

94,528 

22, 000 
lt,OOO 

105, 150 

30, 425 

15,000 

{ 

}'oroign ports .. . 156, 257 

J ltD. 1, 1893, to Dec. 31,1893. .. Dome tic port-9. 22,872 
ons nmed .. .. .. 15, 000 

{ 

For i!,'ll ports ... 114, 155 

Jun.1, 1 94, to Doo. 31, 1894... OomeAtlc ports . 21.000 
Cons urnud . . . . . . 12, 3 

{ 

l'oreign ports. .. 114,430 

J a.n.l , l895, to Dec. 31, 1895... Domosl.lc ports. 9, 500 
Consume<\ .. .. .. 12, 100 

{ 

FO'I' ign porW! ... 11 3, 351 

Jn u. 1, 1896, to D c. 31, 1896 ... Dom stic ports. 12, 000 
Consumed .. . .. . 10, 000 

8,568 
91, 929 

38,142 

2"2, 905 

111, 314 

42,937 

28,251 

150, M5 

42, 620 

20,539 

l 1, 363 

50,923 

11,495 

101,700 

55,000 

• 581 
112, 126 

30,000 

5,926 

187,558 

60, 000 
9, 740 

1 1, DIS 

70,000 

3, 611 

212, 078 

75,000 

5,000 

2t • 643 
75,000 

55,000 

213,757 
c, 000 

,250 

5, 052 

14 • 600 
90,000 

175 

160,942 

147.318 

12,417 

154, 53 

135,000 
10, 090 

1551855 

130, 000 
12, 000 

130,072 

125,000 

70,758 } 
157,82! 

9 ,142 

112,486 } 
176, 654 

4:!, 937 

123,040 } 
212, 720 

42, 020 

152,653 

222,403 

56,723 

122,570 

205,833 
67,000 

1U,342 

J 
} 

128,447 

35,000 

159,369 

202,180 

69, 000 
199,735 

197, 23 

274,083 
102, 250 

110, 202 

179,025 

105,000 

156,432 

1 3,8u I 
162,318 

126, "72 

17~. 853 
147, OR3 

124.520 
165,355 

} 
} 
} 
} 

} 
} 

14~. 100 

125,35 1 1 
142, 072 

135,000 r 

266,734 

332,077 

378,380 

431,779 

395,403 

277,789 

430,M9 

480,55 

44 • 567 

541, 645 

463,99 

475,516 

394,227 

502, 564 

450, lOB 

431, 975 

402, 42U 
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Phosphate rock (washed product) m:imed by the lantl a11d 1·iver m·in·ing companies of Oltlh 
Ca1·oUna since 1867. 

Year ncling-

May31, 1867 ...... ------ ---· ...... ... . 

1868 . . .. .. --·· -- -· ·- ---- ··· · ·-
1869 ..... ... .. . . ·- -- ·- ··· · ... . 
1 70 .. - .- . .... - . ...... -· . . --.-
1871.- .. -...... - --.. ..... . .. . . 

1872. --- . -- - ... . ----- -- -· · -- --
1 73 ..... . . . --·· --- · --. --· ... . 
1874- . .. .. - · -· -·· --· .. - .. . - --- -
1 75 .. ·-·· .. .. . . ··· - ...... ----
1876.-- ..... .. -· -·-· ... --- . .. . 
1877 ...... . : .. -. . . - -.. - . .. - -.. 
1 78 . .... . · · -·. -- - ... -- -- . --· · 
1879 . ..... . . . - .... . . . ...... -- -
1880 . .. . .... ·-·- -· .- .. -. .. --·. 
1881. . . · ..... .. ... . --- . - --- . .. -
1 2 .. .. .. ... - . . .. .. . . .. . - ... . 

1883 .. .. . . ·--· · · . . ... . - -· · --· -
1 

1 "' ....... - .. - -- .. ... .. - -- .. -

Dec. 31, 1885 (from J une 1) . ..... _____ _ 

1 6 (calendar year ) ...... ... . 

1 

1 

1 

1 90 .. . --- - -· ... --· .. .. ... -- --
1891 ..... - ·-- ·- . ... . - --- . . -·· . 
1 92 . . .... --·· --·· · - -- -· ..... . 
1893.-. - .. ··· ·- - -· -- ---- .. ... . 
1 94- . .. -- - -.. .. . -- -.. . ·· ·- · ---
1 95 . . . . -... ---· -- . ... . - . .... . 

1 96 .. -·· · --·· · - . . .. ··-·--- -- -

I ,ong tons. 

6 

12, 262 
31, 958 
63,:.52 
56,533 
36,258 
33, 426 
51,624 
54, 21 
50,566 
36, 431 

112,622 
100, 779 
125,601 
142, 193 
191,305 
219,202 
2-0,297 
2-5, 913 
149,400 
253,4 
261, 658 

290 689 
329,543 
353,757 
344,978 
243,652 

30 '425 
307, 305 
270,560 
267, 072 

Total. 

Lo?lfl tons. Long tonk. 

··---- ·· --- - 6 

· · · - ·· ·---- - 12,262 

· - --- · -- -- --
1, 9 9 

17, 655 74, 1 
22,502 5 ' 760 
45, 777 79, -03 
57, 716 10!) 340 
67, 969 122,790 

1, !)12 132,478 
126, 569 163, 000 
97, 700 210,322 
98,5 6 199, 365 
65, 162 190, 763 

124-,541 266, 734 
140, 772 332, 077 
159, 17 37 ' 38 
1 1, 4 2 431, 779 
169,490 395, 403 
12 ,3 9 277, 7 9 
177,065 430,549 
21 ,900 
157, 78 
212, 102 
110,241 
130,538 
150, 575 
194, 129 
142, 03 
161,415 4-31, 975 
135,351 402,423 
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FLO RIDA . 

Tl.Je following table show. ac urately the destination of all shipments 
of Florida bard-rock phosphate iu 1 96 : 

hipments of F lorida hanr.1·ock p hosphate in 1896, by p01·ts. 

rort. 8\'8UU0h. Bmnswick. Fernand ina. Port ~Total 
------------------ I--------I--------1--------~--T-a_m_p_a. __ l--~~ 

Long tons. Lo110 ton•. 

Aa.rhuns . . . . . . . . . . . . . 1, <105 

Al>erde n ...... .. .. .. 

Antwerp . .... .... .. .. 3,309 2,075 

Ba.rl>a.uos ... ...................... .. .... .. 

Birkenb atl .............. ...... .. .... .. .. 

Brerncn .. .... .... .... 7, 098 ........ .. 
Danz ig ................. .. .... .. 1 ....... .. . 

Dortrecbt .......... .......... ...... .... .. 

Dnl>liu . .. ........ .... .. .. .............. .. 

Gala t z ... .................... .. 2,494 
1 0 rstemunde .. ......... . .. ... .......... .. 

G Doa .... ............ , 1 ,107 .. .. .... .. 
Ghent........ .. .. .. .. .. .. .. .. .. 1, 693 
Gothenb urg .. .... ........ .. ............ .. 

llamburrr ...... ..... . ' 3,42 ,019 

ll nrlJou rg ................ .............. .. 

ll ull. .... .... .... .... .... .. .. .. 1, 100 
]\a t r up .. ............ , 6, 377 .. ...... .. 

Lanu kr na .... .. .......... .... .. .. .. .. .. 

L glloru ..... .... .... 1 1, 096 ........ .. 

Liv rp 1...... ...... ........ .. ,107 

London .............. , 2, 1 ~ 6 ........ .. 

.l\1 I ll I . .. ...... .. ..................... .. . 

P r t d Done ..................... . .. .... . 

Rcvn l .. ...... ........ , 1, 1~ .. .. .... .. 

Riga......... .. ...... 1 607 ........ .. 
Hotterdnm . .. . . .. .... 4, 397 9 5 

V ni co ............. .. 

Totnl .... .. .... 

3,207 

6,620 

4,720 

9 ,339 

7,390 

40.563 

Lon!} lmu. Long to11 s. 

·--~:·~~- - , ::: : : ::::: 
500 .......... 

2,442 

2,215 

513 

3,967 

4,l:!30 
3, 779 

19,622 
5300 

1, 9 0 

2,9 1 

3,293 

7,115 

4,093 
5, 910 

5 4 

I 441 

6, 3 2 

23, 70 2, 996 
2, 32 1 

29,346 

109. ~HO 

15, 185 
5,552 

65.910 

Lmg ton•. 

1,405 
1,038 

10,520 
500 I 

2,4.42 

7,09 
2,215 
3,293 

513 
2,494 
3,967 

23 037 

12,5 7 
4, 093 

69, 979 
10, 788 
1 100 

6, 377 

' -1-41 
1,096 

10,0 7 
,538 

2,9 1 

1, 455 
1, 12 

1 607 

-10,94 

5,52 

5 , 5-n I 

31-!, 752 

----L----~-----------~-

10, ,, I 



123 I MI ERAL RE. OUR E . 

Jllontllly shipm euls of Ji'lo1·irlct lwt·rl-i·oc;k phospl!ates in 1896. 

Month. 

January .. .. ....... . . . 

Febrnnry .. .. _ ...... . 

l\Ja_~ h .......... . . .. . 

;lpril . .. ... ··-··· ... . 
Mn y .... .... .. ..... .. 

Jun o ........... .... .. 

July ..... .... . .... .. . 

Angust .... .. ..... ··--
September .. .. .. ... .. 

October ...... : ..... . ·I 
Jovember ...... ..... . 

1 I D•oomb L ........ .. 

al .......... 
1 

Snvnnn nh. l3rUJl SWi"k.: J.' mmulin n. 

2, 106 

4,370 

, 518 

6,006 

12,250 

4-,4-30 

2, 156 

4, 567 

13,563 

10,75 

2, 1 

6,906 

2,472 

1, 000 
4-, 852 
. ~ 1 

7 144 

7, <~21 

20,721 

16,241 

19,50 

3,!)61 

6, 240 

10, 920 

4-,619, 

6,577 

4-,676 

1,9L 

l ort 
'£Jl1H})fl. 

1--- -

4,701 

2,25<1 

11, 400 

I 109, 940 I 65,910 

TENNESSEE. 

Totnl. 

JG, 026 

J G, -s 
33, 260 

36,557 
iJ5. G-1, 

16, -oo 
1-,s 2 

20,4 i 

23,224 

2 '265 
36, 076 

311. 7il2 

The event of principal intere t in pllospiJate mining during th year 
wa th3 di covery and rapid development of lligJt.o-rade pbo piJat~ 
rock in i\Iaury ounty, Te me e. 'Ibis i an important addition to th 
pho phates in Hickman and P rry countie , which were d cribed in 
the la t report, and which have Hince bee11 de crib d at grea,ter l ugth 
by Dr. C. W . Haye in a pap r ntitled ' 'Ihe Tenn e pho'phate , ' 
pnbli bed in Part II of the v nteentb nnnal R epo•·t of th urvey. 

The following de cription of the i[anry County pho ph at i extracted 
from a paper by Mr. J. B. Killebrew: 

MAURY 0 NTY, TENNE SEE. 

In December, 1 95, the Bon. , . Q. vYeatherly, of Lewis County, in pa sing by the 
farm of cott Jenning, near lonnt Plea ant, Maury Coun ty, ob erved in the <.1 ep 
cuts alon" the road a thinly laminated ro k that to him su,..ge t d zinc ore. Actu­
ated more by curiosity than with the expectation o'( making any v nln a.blo di covery, 
he took n. piece of this thin rocl>, broke it so as to e the stru ctu re, and recognized, 
as he thonght, the granulated appearance of the phosphate rock of Ri ckman ounty. 
Imprel!sed with th is similarity in general appearance, he took the specimen to Mr. 
B. !. Arnold, who was interested in thephosphateindu try in the latter county. l\1r . 
.Arnold sent the sample!! to Mr. Lucius P. Brown, a well-known chemist of Nn bville. 
Mr. Brown's analysi , submitted within ten day , bowed that the rock contained 
o-o;·er 75 per ceo i; of bone phosphate. Th softnes and poro ity of th rock ancl the 
abundance of its outcrops, together with the nearness of th o stratnm to the surface 
alld the proximity of the depo it to th railrond , at once declared the great valne of 
the ueds. Min ing was begnn within the town l imits of Monnt Pleasan t January 16, 
1896, and the greatest excitement at on e sprang np in nll the r~gion surronnrl1ng 
that place. early every farmer with in 10 mi lea of the little town began to look for 
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phosphate r ock on hi s farm. Thousands of excavations wor e made, though in many 
place. tho on t rop u iilc ien tly indicated tb pre ence of t ho pho' pbate in workable 
quantity. tock ompanie wer rapidly organi zed, and developmen t began iu every 
porti on of tho pbosphate-beal'ing r gion . 

At pr ' ent tber are numerous companies and firms at work, the principal ones 
being : The Blue Gra .s Phosphate ompan y ; th ol•tm bian Phosphate Company ; 
t he Tonne see Pho ph ate Company; the Mount Pleasan t Phosphate om pan)- ; aj et 
c• o., succc ors to Meadors & Co.; arpen ter & o.; Li «on c h aw, lessees; 
Pho ph at G n r al e de Flori de, op rated by Ri ebe and :u;sociates; Barrett & Co. ; 

. D. H:ll'(lin & Co.; R. L. Goodloe. 
Tlt cre are also a few inclividnnls who mine small qnantiti es of pho ph ate rock on 

their farm s or town lot and ell to local dea lers or speculators. 
Tltu monthly sh ipm nt s of rock, whi ch began in Jul y, 1896, up to Jnne 30, 1 97, 

as fu rni b ed b y ?>1ilton H . mith, tlt president of the LouisYille aucl .1: ashville Rail­
road, are as follows : 

Phosphate shipm ent a from "Maury Con11 ty, TtmnesseP. 

350 
2, 5 2 
2, 566 

2,240 

4, 09 

6,831 

.Janua ry 1 97 ........ ... _. _.... ........ ...... ... 7, 374 

F •br uary 1 97 ... - .. ......... _ ..... _.. ........ .. 6, 06 
Mar_ b , 1 97 .. . _ . . .. . __ . _____ ... .. ..... _ .. . . __ . . 

1 

6, 72.1 

pnl, l 97 . __ __ .... _ .......... __ .... - - . ... __ . . _ . 26.'> 

May 1 97 ___ .. , .... .. .... .... .. .. .. .. ...... .. .. !l, 966 

' June, 1 97 .. _ ... ...... ...... .............. .. ... . 1 5,522 L_ Totnl ............................ .... .. .. ,-64-,-0-35- l 

Tb t tal min d for the year en l ing J un 30 wn 64,92 long ton 
Th a rerb outaiuitw t lte phosphate of lim in worlm bleqmwt'ities in t he vicinity 

of Mount Plea ant i embrac d within 15 sq nar miles, about one- thir d of which, 
it is esti mated, conta ins valuabl beds wb re th e phosphate may be easily and 
lt aply min d. In many pla cs the surfa ce of th country lies below tb e depo its, 

1\tHl in ot b r t h beds nre covered by hi rh hill . Tb o mining now is confined t 
those places wh ere the b ds of phosphat lie near the surface and where tho over­
burden do not x:c ed 2 or 3 feet of ea .. :tb. No mining i done b,,. t nunoling, nor is 
any explos iv neccs ary to loo en tbe deposi ts. 

ln mining, tbe ma is t hrown do"·n by pick and t he spall fork i used to s gre­
g-at a!l fmg meuts of a greater diameter t han 2 inches. Th smaller fragments 
ure not considered de irnll e wi thout b in"' wash d, because o mnch alnminons 
matter, in the form of Jay, Hll10res to th m n to increase tho percentag of nox ious 

1 iugr clients a bove the Jimitallowed and to deer n e tb phosphate of lime below 
·tbe limit of 75 per ent, upou whi b bn is all contracts are made. Thi ill a guamLty 
tb a t it sh all coutaiu 3<1.4 per ent of phospbor i acid. 

From th b t inform u,tion obtainable aurl after examining a number of mines and 
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making a conservative estimate, it is helieved that the worknl.Jle phospha.t within 
ea<>y roach of Mount Pl a aut is ontnin od within 3 000 stCI'<'S . It ha au lt\" n:go 
thi ckne s of 4 feet, making duo allowance for tb int rferouco of "ohin111 ,Is. " 
Taking an av rage of 3,000 tous to the ncr , it will b e n that tho totnl quantity 
nowinsightis9,000,000ton. Itisyettooe!~rlytoe timnt wit.hah olntepr ci ion 
the cost of mining thi pbo phate. It c1 p nd Jar • l y on t h. n,mount of tripping 
to be dono nncl the thi ckness of tho s am . Tr~king all stimates anrl on oli1lating 
them, the cost of mining and putting upon tho car is not far from 70 nt p r ton. 
Tho average numl.Jer of tons mined p r man p r tlay varies from 1 ~ to 3 tous. Thi , 
however, doe not in Indo the eo t of tripping. · 

The rworage analy i of many carloads of th phosphn,t shipped to fertilizer 
works i ao follows: 

.tl.naiHBis of Maury County phosphate. 

Moi t ure .................... .. ............. ... . 

Saud ......... . ........... ... ..... .. ......... . . . 

Pho pbato of lime ............................ .. 

Peroxidu of iron and alumin a ...... . ........ . .. . 

Carbonate of lime .............. . .. ... ......... . 

Per c nt. 

1. 50 
2.25 

7 . 75 

2. 25 1 

4. 00 
__j 

This woultl giv 11 percentag of 36.1 phosphoric acid . All sal<' , a ha been tnt d, 
are made on a "'Uaranty of 15 p r c nt of pho pha t lime. Tho royalty })ll.id to the 
owners of land for mining privileges vo.rie from 10 cents to 40 cents p r ton . 

The pho. ph n tl'~ nro '"'"nlly ronstocl, Bo "" tu oxp l Ll• wult!tllre, Hlltl erushed before 
being put on board tho cars . 

The prices r eceived at pre ent vary from $1.20 to $1.60 per ton f.o. b . cars at Mount 
Plea aut. This would seem to be an extremely low price, and scare ly justifies any 
extensive outlay for minin"'. It is believed, however, that a the mall individual 
min ers dispose of th ir holdings, o that the pho phate will 11ot be forced on the 
market and old for what it will bring, the prices will reach 11 healthy and remunera­
tiYe ba i . For many years the onth Carolina. pho ph ate old for $4 per t ou, of 
which $1 was paid to the tate for roy11lty. 

Recent inve t igations ha,•e clisclo ed deposits of this Lower iluriau phosphates in 
Marsba.H County, near the line of the Na hviDe, hattanooga and St. Louis Rail wt~y. 

Dr. J. 1. afford, in de criuiug tbi pho phate in the Ameri an 
Geologi t for October, 1896, showed that the htyers ar evidently a 
re i<luum left after the natural leaching of certain highly pho pbati 
limestone . Some of the rock ha al ·o b en formed by replacement of 
lime tone by pho phate of lime. Dr. Safford thu de cribes tbe age of 
the depo its: 

The lim stones yielding the phosphate a re undoubtedly of Trenton age. Among 
the divis ions of the ashville rocks of th is age we have the following: 

(1) The 0-rthis bed.-This represents a horizon easily recog nized throughout the 
Silurian basin of middle Tennessee. The bed is about 60 f. et th ick. It gets its 
nam from the fact t hat some of its layers are a lmost wholly made up of the shells 
of Orthi8 teatudinal'ia. 
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(2) Nerl above t h Orthis bed is the Capitol limestone, a grnnular, current- formed, 
an d l.J ence l am ina r limestone, showing cro s s trat ification. It gets its name from 
th e fac t t hat it uppli ed the rock for the building of the capitol at Nash viUe. 
Its g:ra ins are th e f ragments of comminuted shells, corals, et c., the whole once a. 
drifted calcareou sand. H ence i ts laminar structure and cross strati ficat ion . 
Average t hickne s may be placed at a bout 60 feet. 

(3) The Dove limestone, a seri e 10 to 12 feet t hick, of mostly a compact, doYe 
colored limestone. 

(4) Ul)On the Dove lies another divis ion, 2 feet thick, r ecently designated the 
Wa·rd limestone. Parts of this are much like the Capitol, laminated and showing 
curren t act ion. 

All of t he e are more or le s phosphati c, but it i the Capitol di vision or horizon 
whi ch is t he grea t ource of the phospha te. Parts of this limestone show upon 
aualy is from 15 to 25 per ceut of pho pha te, the dark lines marking th~ laminat ion 
of the rock beiu g especially rich. Throughout middle Tennessee, wherever the 
limestoue has been subj ected to the proper leaching conditions, residual fragments 
of p hosphate may be foun d, t he pieces often looking like sandstone or like porous 
chert. About Mo unt P leasant the original limestone appears to have been especially 
rich in phosphate, though ot her localities may be discovered a good . 

The Orthi bed lies nuder the maRses of the leached-out phosphate, and its 
outcrops, rich in Orthis shells, are a g t1ide to them. 

The Ward division, the fourth of th seri es a bove, also yields locally noteworthy 
quantities of phosphate, aa does also the upper part of the Ortbis bed. 
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I fPOR'l' 

The following table , bow tile import of fertilizer of all kind into 
the nited State from 1 6 to 1 96: 

Fertilizers imJJOrled aull eutered j01· consnmptio1t in th6 United tales, 1868 to 1 96. 

Guano. 

Year end in~-

Quantity. Value. Quantity. 

Lonp wn.~. L ong tcm1. 

June 30, 1 68.. . 99, 668 
1 69... 13,4 0 

1,336, 761 
217, 004 

1, t!14. 72 
3,313,914 

423,3!.12 
167,711 
261,0 
539,80 
710,135 
873,459 
849, 607 
634, 546 

Dec. 31, 

1 70 ... 
1 71. .. 

1 72 .. . 

1873 .. . 
1 H .. . 

1 75 .. . 
1 76 .. . 
Hl77 .. . 

1 

1 

1 

1 

1884 ... 

47,747 
94,344 
15.279 

'619 10 '733 
23,452 399,552 
46 699 854, 463 133, 956 
25, 1 7 537,0 0 96,586 
2 . 090 5 ' 033 35, 119 
20,934 393, 039 40,068 
13, 520 306, 584 82, 608 
10, 195 252, 265 53, 100 

7, 381 125, 112 36, 405 
15, 991 313, 956 35, 661 
4,642 59, 5 0 31,191 

1891. . . 11,937 199,044 29,743 
1892.. . 3,073 46,014 92,476 

I 
1893... 5, -6 97, 9 106,549 
1894... 5, 757 105,991 126, 820 

1896... 6, 532 79,815 113, 955 

VoJu . 

3,342 
21 I 110 
243,467 

611,2 
1, 179,724 

644,301 
329,013 
403,!)05 
252, 7 7 
214, 671 
666,061 
11 , a 
904,247 
450,379 
639, 58 

To"' .,,,., I 

$1,425 6:r 
27 533 

1,50-,6 9 
3, 419, 617 

506, 66~ 

5, 21 
504,552 
751,926 

74 9 4 
1 069.334 

2, 291,905 
1, 33- t 6 

99·~. 266 
1004,323 
1,4 6 30 

96,566 
454 125 
717, 161 
312 367 
413,715 
712,075 
816,760 

1, 010,23 
502, 021 
719,673 

I 

L 1 95.. . 4, 270 51 642 80,088 

------~------~--------~------~------~--------~ 



ULPHT R AND PYRITE 

By EDWARD W . PARKER. 

SULPHUR. 

PRODUCTION. 

nited tates durin g 1896 wa 

r gio n in 
County, 
worked r 

t, t i tt is avai labl 
to int rior points. 

Dming t he pa. t year con ideraul attention ha been dir ct d toward 
tb nlphur cl po it in w st rn Texa~, mention of which wa made in 
Min rall sour e for 1 9-. inee that rep.ort wa ,,YTitten the region 
b::t been more t lwrou o·hly pro pect cl with euconragino· re ult , and a 
company capitali z d at 500,000, lta · be n organiz d to d ' lop it. It 
i ·timat d t hat th ulphtu· from thi region can b placed fr e on 
board ve 1 in tbe Gulf of 1\fexico at $10 per ton. 

1243 
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Th e following table hows the product of ulphur in tll 
tate siu ·e 1 0: 

nit d 

1 

I J 

I 
I 

Yen r . 

ldjillltr p roduct of th o United tales Si11 CO 18 0 . 

Quantity. I Ynl llf '. Q ... .... .,. _- v ..... - I 

1 , 'hm· t tons . .Short toni . 

600 ~2 1 , 000 1 ~ 50 if7 .-. 

600 21, 00 1 90 .. . ....... --- .- - .. -- ..... ---- . 

600 21,000 1, 200 39, 600 

1, 000 27,000 
500 12, 000 
715 li, i i5 

2, 500 I 75,000 
3, 000 100 000 

DOMESTIC CONSUMPTION . 

In discussing th production, importation , and on umption of ~ul ­

phur, the u e of iron pyrite in tlle Jllaoufactur of uJphuric a irl mu t 
L>e con idered. During tlle pa t decade ir n pyrites ba becom a for­
mida.blerivalto sulpbur,butiti - fortb e p~ t ixy ar on lytbatreliabl 
, tati ti are available. Previou to 1 4 pyrite wa includ d with 
other ulpbur ores in the r port of import publish d by the Trea ury 
Department. From 1 7 to 1 91 iron pyrite wa in laded with otb r 
iron ore . From 1 4 to 1 7 and ince 1 Dl iron pyrit containing 
not more t l1 an 3.5 per cent of copper ha b en reported eparately. In 
1 7 tlle pyrites imported into tlle nit d tate amounted to only 
16,~7 long tons, and the dome tic product wa only 52,000 lon g ton . 
Four year later (1 91) when the import were next report d, they 
amounted to 100,64 long ton aud tbe dome tic product mor than 
doubled. A uming that the pyrites, imported and dome tic contained 
an average of 45 per cent f nlphnr, it i een t hat 93,233long ton of 
sulphur wa di placed by pyrite , of which 45,202 lon g tons wa, from 
imported ore . In tlle ame year it is shown tbat tbe imports of crude 
ulphur amounted to 116,971long tons, agaiu t 162,674 lon g tons in 

1890, a decrease of 45,703 long ton , ubstantially the am a tbe 
increase in ulphur contaiue in imported pyrite . Tbe imports of 
sulphur decreased ao·aiu about 16,000 long ton in 1892, while tbe sul­
plmr contents of imported pyrites increased about 23,000 long tons. 
In 1893 there wa a 11 increa e of 4,600 long tons in the imports of 
sulphur, an increa e of over 10 000 long ton iu the sulphur cont ents of 
imported pyrites, and a decrease of over 15,000 long ton in tbe ulpbur 
contents of domestic pyrites. Previous to this, 1;ince 1887, there bad 
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been a con tant increa e in t!Je production of iron pyrites. In 1 94 is 
e n an incr .a of nearly ~0 000 long tons in the imports of sulp!Jnr, 

and of 13,573 lon g ton of nlphur in dom e tic pyrites, and a decrease 
of 1~,110 long ton · in sulphur contained in foreign pJrites. Paradoxi­
cally, the e tluctua.tions have been nearly constant; but when we con-

iclcr tlJe totals we find a persi'tent a.utl almo t regular increa e in the 
consumption of. ulpbur from -11,275 long tons in 1 01 to 2 4,908 lon g 
ton in 1 9G. ' omparatively, the dome tic product of ulphur ha been 
o mall tl1at it has b en disregarrled iu the discussion, but is ,·bowu 

in the following table: 

t::3 timatecl co1t swnption of sulphur ·in th e United fat es f1'01n 1891 to 1896. 

~ ~ ~' ~ "~ >M . •w• , ·~ ~ ;q 
I 

nlphnr: iL ongtons.

1

Longtons. L ong ton.s. Long tons. Long tons. L ong to11 s. 

Domesti c..... .... . . 1, 071 2, 400 1, 071 446 1, 607 1 4, 696 

Tmporterl (a ) . .. .. .. 116,971 1100,93 105, 539 1125 2H 121, 2 6 138 1 

nlphnr contents of I I 
pyr ites: (b) I I 

Domestic.. ... .. . . .. 4;, 94~ 49, ~05 3~, :o~ 47, 673 4:, ~97 51, !J~ 
Imported . .. . . ... . . . 4o,29~ ~~~ 74,596 ~ 90,0t6 

1 

To t01 l dome tic I ~ 
con umption .. . 211, 275 ?21, 304 22 , 425 247, 956 253,386 !284, 90 

~-- -- --- -
a 'rtul Rtlillhur on ly ; cloe• not includ flnwe rs of ulphur, refi n d sulphur, or sul pbnr l:w. 
b 13n•e<l on Lw e roge su lphu r coot n ts of 45 per ent. 

In th for>n-oiu tab! th dome ti · production of ulpbur bas been 
r cln · 1l from -hort ton to long ton ' for tbe ake nf uniformity. 

REVIEW O F THE INDUSTRY. 

During 1 96 th spirit. of combin ation took bold of tbe sulphur 
inllu -try in th form fa yndi ·ate oru·anized to eontrol the npply and 
pri ·e of i ili a,u ulphur a.ud the sulphur obtallled fi-om a lkali wa~te. 
Whil tb p lan '"a at fir t look etlnt 0 11 by out ide partie a. impos­
s ible of 'LH'Ce " f'ul op ra.tion owing· to t!Je conflicting inter st ' involved , 
tb r cord f he y ar sho\v d that, the yndicate-had beeu abl in the 
faceofaiv r' condition toadvaucetheprie abontUOper ceutbetween 
:\I <trch and October. In 1 95 and tl1e ea.rly part of 1 OG priee, fot· 

iC'il ia n -nlphur r acb d th e lowe t figure ever kuowu, the average at 
shipping port ' being 10.62 p r t n, agaiu , t f~.OG iu 1 !14, 13.80 
in l '!)3, and 1 .. 7 in 1 !J~. Tb abnorma lly low price ' in 1 05, due to 
tlte competition amou prodncei'S rath r than overproduction for ~Sev­
cral y ars, developed the fa ·t that th consumption of ulphur Wlh uot 
increa ed by cheapnes' of the mw materi<tl. nder .-uch ·ir ·um-

ta.nce. it wa. a ily rea' onetl that ·onsumption would not fn 11 off 
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because of hi ll'ber pi·ices, and higher price could only be ottained by a 
combination of iutere ts. In Min ral Re ources for 1895 t Le formation 
of a syndicate for the purpose of eon trolling th e industrywa mentioued. 
Since then the" trust" has become a n a ompli bed fact. The prin i· 
pal parties at interest a re Baron Oppeubeimer, a Pari ia n uan.ker; 
Command er Florio, of the Florio team hip Compauy, Palermo Sicily, 
and 1\'Ir. H. L Chane , the inventor of the ' han c pr ce for recover­
ing sulphm· from alkali wa te, Birmingham, E ngland. 1 

The yndicate is under contra ·t to pay to producer 15.94 per ton 
for best unmixed econds, with au advance of 1 per cent in pri e for 
every 3 per cent reduction of output ordered, l.>a ed on au annual pr·o­
duction of 340,000 tous. Tbe pri e to be paid by the ynd icate is thu 
seen to be an advance of exa ·tly 50 per cent over the average pri ·e 
received at Sicilian shipping ports in 1 95. In one very important 
respect tbe judgm nt of tbe syndicate, for a wh ile at lea ' t, wa proven. 
With the advance in price the demand not only did not fall off, but 
was actually increa eel . Tbis wa par·ticularly true in rega rd to the 
Uuited States market, notwithstaudi ug an increa e of ov r 3,000 1oug 
tons of domestic sulpb ur, of nearly 27 000 ton in the p1·oduct of 
domestic pyrites, and of 9,733 ton of imported pyrit . 'rbe iucreas 
in the qua.ntity hipped to America wa can ed by the larg dewa.nd 
from u1phite pulp and paper manufacturer . Mr. Alfred S . . i\1alcom­
!'On, a large importer of icilian sulphur at New ork, i authority 
for the prediction tbat the record of th pre ent year (1 97) w ill sl1 w 

a material de rea ·e in the import of brim tone, ba ing his p redic­
tion on the fact tbat · ever~tl of tbe large con urners of Sicilian brim -
tone are changing t heir plant from brim toue to pyrite burner . 

Tbe effect of the e cha uge ' has been howu at the time of writiug hi 
report (May 1, 1 97) in t be decline of sulphur price , and indicates 
t hat tbe high prices in September, October, and November, 1896, w re 

I 

too exces ite for even tbe yndicate to maintain. !n t he fa-ce of exi ·t-
ing condition ·, the ability of the yndicate to keep t he price fro m fail ­
ing any lower is evidence of it treugth. 
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PRICES. 

Mr. Malcomson bas fUJ·ni bed tbe urvey with t he following tate­
ment of th price of icilian sulplmr, ex teamer ew York, for each 
montll during 1896 and up to May, 1 97 : 

;pot pr'ioes for ·icilian snlphur, per long ton, ex Bteanter at New Yo1·k. 

Dn.t . seconds. Beat thirds . Beat nmnix.ed I 
1 96. 

J anu ary .......................... . .. . $15. 50 $15.00 
February ................ .... . ..... .. . 15.50 Vi .OO 

March . .. ............. .... ........... . 15. 00 I 14. 50 

;,:~::::::: :::: :::::·:: ::::::::::: :: ::~ 
15. 50 14. '7t 

$15.1\0 @ 16. 00 15.00 
19.00 1 .50 
19. 50 19.00 

20. 00 @ 21. 00 19.50 

. e ~:~;:t~~~. : : : : : : : : : : : : : : : : : : : :: :: : : : : I 22. 50 @ 23. 00 22.00 

24.00 25. 00 23.50 

ovember . . ... . ............... ... .. .. 22.00 21. 50 

December -_-- ... ~. ~~ .-- .... ...... .. -- -- ~ 

.Jan nary ............................ .. 

21.00 20.50 

20. 00 @ 20. 50 19. 75 

F bruary . ...... ... ... . ..... ... ... .. . . 19.75 19.25 

l\lar h ........ . ........ .. ...... ... - - .. 20.00 19. 25 

I ~~~::~::::: :::~:::::::::: :::::::::: :::: __ _ 19.25 @ 19.50 1 .75 

19. 25 19.50 1 .50 
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IMPORTS. 

ulphu1· ·imported and enlered fol · consun~ption in the niled States, 1867 to J, 91J . 

Year ended-

I 

Juno 30, 1867 . ..... . 

186 . .... . . 

1874 . ..... . 

I 

1883 . ... . . . 

Dec. 

I 5 . . . .... 1 
IS 6 . .. ... . 

I 7 . .... . . 

31, I 8 ... .... , 

I 9 . .. ... . 

I 90 . ..... . 

l_ 

Crude . FlowQr• uf ~ul-1 
pbur. 

Quantity. Vnluo . Qunn- 1 tity. Yo ""· 

Lo11g 
l Oil i . 

2-1.544 

I , 151 

23, 590 

27, 3 0 

36, 131 I 
25,3 0 

~5, 533 

4U, 990 

39,683 

46,435 

42,963 

4 '102 

70,370 

7, 37 

105, 097 

97,504 

94. 540 

105. 112 

96, 9 

ll7,5' 

96, 2 

9 '252 
135. 9J3 

16~. 674 

116, Oil 

100,938 

105, 5:!9 

125,2H 

1~1, 2 6 

13 ' 16 

L0119 

I 
tons. 

$620. 373 110 

446, 547 16 

678, 642 97 

19. 408 76 

I , 212, 4-1 66 

764,79 36 

I, 301, 000 55 

I, 260, 491 51 

I. 2Z>9, 472 

I, 475, 250 41 

1. 242. I u6 
1, 179,769 159 

1' 575, 533 13 

12-1 

9 

159 

79 

17~ 

5,509 

91 

·1. 576 

3, 927 

3. 514 

1, 22 

2, 924 

2, 694 

891 

2,114 

5, 73 

2, 021.121 

2. 713. 485 

2. 627.402 

2, 2 . 946 
2, 242,697 

1. 941,94:1 

2, 237.9 9 

1, . 360 

1, 5 I, 5 31 
2, oas. 20 

121 5, 351 

2. 762,953 

2.67!i.192 

2. I 9, 481 

1,903, 198 

I, iO:J, 265 

I, 546,4 I 

]. 967,454 

213 '739 
279 9, 9 0 

12 4, 202 

15 l. 954 

12 

206 

15 

241 

173 

581 12 " 

665 113: 266 

Hofiued. .All I J oth er·. 

Qua n­
tity. 

f.Jmlg 
lO'tH'. 

251 

65 

645 

157 

02 

57 

36 

57 

44 
I, 171 I 

150 

69 

15 

71 

59 

JJ5 
126 

114 

116 

84 

27 

10 

103 

10 

26 

43 

45 
229 

447 

(a) --I Tota l vnlue. 

Yulue. Ynln. 

I 

$lU, 915 

2, 721 

... ..... ! 
27, 149 

6, 528 $1, 269 

4. 32 754 1 
2. 492 

1, 497 

2, 403 

I , 927 

36. 962 

5, G35 

2, 392 

5 262 

~,555 

2,196 

~ . ~87 

" · 765 
4, 060 

3, 77 

2, 3 3 

73-1 ....... . 

299 , ....... . 

3, 000 , ........ 1 

I , ~97 ...... --1 
4, 106 ........ , 

1,017 , ....... . 
1, 207 ...... . 

4' 379 50, 006 
8, 226 1 a, Gli:l 

I 

$636, 797 

450,210 

710,367 

831,132 

1, 22 1, OH 

769,112 

1, 305. 421 

1, 265. 5 
I, 260.363 

1, 479. 291 

1, 2 ~,7:!3 

1, 103. 3~2 

1. 5 4.4:14 

2,03~ . 99 

2, 7~0. 266 

2, 6:!6. ii2 1 

2, 2HO, or. 
2, 2:,5, 3:u 
1, 9;)1, ;Jt: 

2, 250, 6115 

1, 700, 723 

1, 5 6.519 

2, 070.461 

2, 767, 7:U 
2, 3. 971 

2, 199, 026 

1, 909, 901 

1. 70 '617 
l, fil :j , 7~4 

2,172 020 J 
a Includes sulphur lac and other grndes not otherwise provided for, but not pyrites. 
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Statem ent, by cou.ntries and by customB dis~ricts, showing the imports into th e Unit eel tales 
of cn tde Bt~lph1~1· m· brimstone each fisca.l yew· j1·om. 1876 to 1896. 

ounLrios whence ex ­
ported nnu c uijtoms diR- ~ 

1 76, 

tric ts _tbrou~b which ' Qnan-
l!Ll J>Or d. tity. Valne. 

------------
·ov:<Til!ES. Long 

Dut h \\ . t lndiesanu 

Guinn a ..... . . ..... . . 
Englaml. ............ .. 

cotland . .......... .. . . 

tons. 

1, 515 

30 

24 

$15, 427 

1, 2ll 

910 

1877. 

Value. I Q~lllll · 
tlty . 

I. 

Value. I Q~lan­
tlty. 

1879. 

"falue. ~ft~~- 1 
:-~------ ------ -1 

L o11,q 
101!$. 

L01lg 
t 0'11k. 

L ong 
tons. 

----:~:' --~~;:·~~~ ... '('1j~ . ----~: ~~~ - ... .. ~:· ~ ---~~~;;--
ibrnlta r .... .. .. • .• .. . .. .. .. .. .. .. .. .. .. 290 7, 7 9 .. .... .. ........................... .. 

Q~:~/'e':: ~n~~~: ~~~~-... .......... ... .. . ... .. . .. \....... . .. 12 2&1 .. .......... .. 

Itnly ......... ..... .... 46.941 1, J39, 39 41 ,819 11, 194,000 47, ~9~ 1,161, 367 &1,420 ,1, 4'3,138 

~:~::g~·.: :: ::: ::::: ::: .. .. ~ ~~ .~.. -~~: ~~~- ·-- -~~~ .~. .. ~~·- ~ ~~ ..... ~~~ ..... ~·-~~.. ::~ I 1~: ~~~ -----, I 
Total. ...... ..... 48,966 1, 47a, 678 43. 44S L 242,7 47,922 1, 173, 156 65,919 1, 4 7, 69 

=~~::;,;:;:,; ' '" '":,' ~~ '· ' [,~,~~ ':'"L r , ; , 6, :~~ ~~~: ~~ 
Jloston and Charles-

town, Mn s.. ........ 5, 031 !OJ, 883 3, 931 101,215

1 

5. 79~ 131,945 7. 41 1 173, 506 

barlestou , S. C.... .... .... .. .. .... .. . .. . . .. .. .. . .... .. . .. . 526 12.267 1 605 I 13, 812 
D elawnr , D el ......... 450 13,500 1..... . .. ............ ... . .. .. .. .. .. .. 90 21,907 

Tiuron , M ich .... ............... ....... ..................... j 12 26~ .......... .. .. ... .. 
N \VRrk, N.J.......... .. .. .. .. .. .. . .. .. . 1. 071 31 , 02 462 13,240 I 443 10, 17b 

'X w r leaos, La...... 172 (j , 705 !50 4, 7&0 .. .. .. .. . .. .. .. . .. 100 I 2. 0 7 

N wYork ,N. 2-1.524 721,0 2 21 ,67

1 
654, 997 2.2~0 690,99 36.543 1 27, 193 

l'lulnll elpbin, Pn .. ..... 12,549 3 '", 6ol 9. 216 2:;6, 2'24 6, 657 167,222 11 , 704 1 263,467 

l 'r·m·ul on · , R. I....... 600 l , 232 1. 739 45, 4 7 iH9 11 , 479 .. .. .............. . 

• 'n.u F' rnncisco, nl . . . . 4 17. 367 62 27, 7 256 7, 54 224 I 4, 528 I 

...... ~::.···• • ••• 1: ~. ; :;;;;· ,~, . ,::i-~:~;~:;: ;~·· 1 
1 GEOL, PT iJ--79 
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Stall'meut , by countries aud byousto·rns di trials, Bhowiug the i mport~ ·i11 l0 th e Cu ited tal s 
of cr11de suiphur or b1·imstone ea cl~.fiscal JJOar f rom 1 76 to l Do- ontinu cd . 

Countries \v henco e x-

I
,- I 0. I 

por.ted and customs. dis· -----
tncts through whic h 

1 
Quau- • Quan-

imported . tity. ' nl au". J tity. 

OU NTll l KS. I L ong 
tons. 

L ong 
t OllS . 

Ya lue. Qttll U · 
Lity. Y nltt t."'. Qunu 

t ity. 

h ong 
l u11M. 

' l 
\' nlu . 

En <}ami .. .. .. .. .. .. .. . $22 ........... ..... .. ..... ... ....... .. 1 ~ ,· 79 

~ 

3·1 5 

cotlaU<I .. .. ........ . .. , 1.664 36, 444 1.U68 1 $43,311 755 20, 294 

Franc ........ .. :.. .. .. 98 23, 5 0 . .. . .. .. .. .. . .. .. . 526 13. 770 

Fr nch'Vestimhes .. , . .. ..... . ... .. .. .. . ... ..... ....... ... 2 
r cco .... .... ........ J ... .. . J ......... ........ ,.. .... .... 500 13, 927 

Italy .. .... .... ...... . , so. 301 

1

1. fl2 , 712 102, 7il 2. 64 5,293 1 n2, n.w 2, 504, '62 n_, 61 2. 248, 10 

Japan .... .. .. .. . .. .. . ? 2 4, 744 09 1 16, 253 2. D 0 66, a56 I, 03 ~3. 714 

~-~:~ ~~:~~~:~~-~ : : ::::::: :: : ::: ::: :::::::::: .. .. ;~ .. .... . : ~;; · .... 2~~ . ' .... ~:. ~~- .. --~· --·;;: -~~ .. 
Spanish po sessions ill 

1

. 

~::,~;: :·.':~~ - :·~~:~~ .'~~ - 1 ........ ....... ............. .... .. .. 
Tota l .. ....... ·I , 236 ·~7, 502 1 0~. 4 ~ 1

2. 713, 494 

Dl TIUCT~. 

Balli more, ~!d . ........ 1 13, 27 31:J, 342 16,477 430, 917 

Benufort,S.C ......... 1 ....... ..... .. .................... .. 

Bo ton n n d Charles- ~ , 
town, )!a.. .. .. . .. . .. 8, 207 183,4 6 8, 60 226, OL 

CbtlrJ~stou , .C ..... . . . 

1 

J,OOl ~5,S9 a,OO:J iS,74l 

liid<ll etowTI , Conn ............. ....... ... .... .. .......... .. 

Kew Orlenn ,Ln .. .. . .. 20 7, 121 100 2,646 

N wTork,"'.T .. ..... 46,G;H 1,083.7 4 57, · 1,463,0 2 

Philndelphia, Pa .. .... . 

1

10, 679 254, 92 17 9 7 477, 547 

Prond nee, R. I....... 1, 255 3l, 155 650 17,507 
Ri chmoncl, Ya ..... . ..... . ............ _ . .. __ .. _ . . 1 

nn Fra nci co, Cal ..... , 1, 270 ? , 324 691 I 16,253 

Sa\·an nnh, Ga .. .... . .. . . .... . . . . ... .. .. . .... ....... . .... - . . 

310 2, o:w 

97 ,956 2,627, 402 1 94,5:Jo 2,2 .7~5 

13, 7 I 364, 3 4 11,977 2 G, 43 

540 

7. 467 

9 

) 3. 9 

104, 317 
JG J, ~ 1 

310 

1. 756 .173, 509 I 
4,\15 1 1 00,~35 

·· ·· · ··· .. ........ . 
220 6, 516 42 10, 37 

46, 531 1, 260,222 45,3 - 1. 110, 313 

14, 39 40 '6 11 2'2, 772 54~. 0!)5 

1, 244 33, 036 535 13, 30 

660 17, 760 ..... .......... .. .. 

6, 054 

G 

15 1 ,2~~-1 1,072 ~.1 ,572 1 

15, 2 soo 14. acs 1 

Total ............ 1-3,-2-36-~1-,-9-27-,-50_2_ -10-S,-4-~ -~2 , 71 3, 49-l 97,956 2, 627, 402 94 ,536 ( 28 ~~ 

-----



SULPHUR A D PYRITES. 125 1 

S tatemeut, by couutries ancl by customs (/i,stric ts, showinrJ th e i1nporls i ulo the Uuited tales 
of crude su lphur 01· brimsto11e each fiscal year fron~ 1876 to 1896- Continued. 

P. 
-

Cou ntri R whence x - _ 
or tcd nnd customs dis­
tric ts th rough w hich 

impor ted. 

1884 . (a ) fsss. 

Qunu­
l ity . ~~ Q~mn- Valu . Qua u-

ll ty 0 tity. 

--- --- ------- -

to1ls. to·ns. ton1. 

\'a lu 

0 ' "TRIE • L o11 g I Lo11g Long 

B lgium ........ .. . . . . . . . . . . . . . . . . . . .•• . . . 190 $4, 766 60 $1, 718 

Danish W estlnd ies .. . .. . .... ... .... . ... ........ .. .... . .. . ......... . ... . . . . . . 
Euglaud _ . ... . . . ............... - .. ... . ... · j 606 15, 084 81 2, 535 j 

~~.:~~~ .. 0~-~~-;i~:~[-~~i·-· · ··-···· ···· ·· ·: · ·· ,· ··· · -·· ··· · · -· ··- ····· ··- •........ . , 

tobn, a nd tho Korth -

Lollg 
tons. 

61 $:i, 250 

162 

290 

4, 437 

6, 951 

we tTerri to ry .. .. . ... .. .. . . ..... .. .... .. ...... . ··· ·-·--· - . .... .. . D 
1 
. .. .. . . ···· -·--··· 

Iwly ..... .. .. . ............. • .. .. ..... ... . 94 ,370 l , 94,853 .112, 2 3 2, 166,~65 89,924 1,5 , 146 

Japan ·· · · ···· · ··· ··· · T ··-··· · ····-· ··· ·-! ! , 541 25, fi 3 1 4, 972 6o.505 6, H6 83,576 
·pain . .... . . . . . . ....... . ..... . . · · ·· · ··---- 134 1,552 .. . . . ..... ..... .. .!. ..... .. .. ....... . 

-- -------------~-- I 

:o~~~~---··-···· - , 1 05, 143

1
$2, 24. , 678 96, 841 1, 941,943 117, 396 2, 237. 332 E 1, 688, 360 I 

Bal timor~. :\Ltl. .. . . _. . . 15, oa7 303.226 14, 505 ~ f>, 006 19,307 364 ,95 12, 547 J 225, Gti9 

B nrnatabl . lll ass ...... 650 1 16, 16;) I 4 0 11 , 040 1 ,61 ~ 35, 385 1, 152 22, 16 

Beaufort,· . .......... 600 13,259 610 12,8H !' ....... ....... ... ... ... J .. .... .... . 
B oston and ha rles- 1 j I 

town, :.'\l ass .......... 5, 294 t 112, 15~ J 5, 125 99,712 3,681 69, 98 4, 850 5, 575 

c~::l;:.~~:: : ~· ~: : :::: : --~.· ;~· ---;~~--~;~ ---.-~~~ - --~~9.-~~~ - , -~~ .-~~ 1 2~;,26~ ; ;.-~;~r;;~.-~~ ---
Xew Orlt·a n~. La... . ... .. .... .. ... .. ...... 102 2, 282 250 5, 102 ....... ... .... .. .. 

"X ow \"ork, N . Y ....... ;;2, 4 ~ I , 135, ~~5 45,537 909, 123 ;; , 75 , 1, 115.519 46, i ll I 792, ll4 
Pbil nd lpbia , Pa . .. .... 1 , 7 6 401,56 1 , 696 3 I , 010 j 15, 56 300, 749 15, 207 269,216 

Pro.-idCII CC, R.I..... .. 651 15,517 1, 40 37,422
1 

1,265 25, 930 1 600 11,291 

nn Frnnc is~o. Cnl . . ... 5, 522 112,598 1, 421 33. 037 3, 600 54, 517 3, 176 50, 521 

a~lr~~::c_': ~.':~ ~o~:~ ~-i~:. j ..... ~I. ... .. .. .. . ~~~~ ~~~~-1 0, 560 
'.rotal . ..... . .... . 1 t o5, 1~ 2,242, 67 96, 1~1,943 - 117 , 396 2,237, 332 l97,383 ll , 6 ,360 

a · ou rcos uoL report U. 
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, ' tatt•>nen t, I>!J 0 11 11t1·ies a.i/1/ by CII BtOII/ 8 (/•j tf"icts, shotdng ·t /t e ·i lllj)O I' /8 i n i.O til e U~t. i t ed tales 

of Cl'llde ulphttl' nl' l11·i1n tone ea ch fiscal y eal' .f•·ont 1876 to 1 96- on tiu ued . 

Coun trie~ whcnro e x: -
n. 

vort ed nml custom tlil'!o · --------~-
trict s t hru1lffh which Q I 

imported. ~l Rll· \nluc. Q~lfln- \uluc. ~ Qunn-
j_:Y~ --~ 1 tity . 

COVXT IUE . L ony 
to11s . 

L o11u 
tons. 

90. 

Vnluo. 1 Q~IHil · {u.v. 
I . 

91. 

Vnlue. 

{~~;;p I fo~:~: I 
~~~~i~;~,~~~~ ~~,;i·~.: ::-..... -~ .... :~: ~~~ ..... ~ -~ ..... ~ : ~- ~ - ~5~ 1$3091 ,: ~1

9

07~0- . · _;, ,-

2

6. 

6

!·3~ . , . · 1·2· ~~· •. 
5

9. ·7:

0

6 ... 
E ngland. .............. 31 0 7, 200 305 1 , 3:l7 4, 89 I 
'cotlnn<J ............. .. . . . ... . . ..... . . . . . . . ... . .. ....... ... 20 4 7 . . . . .....•• ••.. ... . 

Italy . . . . . . . . . . . . . . . . . . 92,52 1, 499,720 123,260 1, 935, 36 u ;;, 240 1, 00,5 5 101, 060 2, 140,516 

Japan .. .. .. .. .. .. .. .. . 6, 332 72,729 6, 441 77, ·3 21 , 031 221,316 12, 763 1 , 013 

Otb r cou utr ics ...... .. ........ ........ .. .. .. .... ...... .... ........ .......... 50 1 ,37~ 

Tow!. ........... oo. 253 1. 5 l ,_s =. po, 191 =· 025, u44 1141 , 021 ?· 136, 559 120, 01 (~:·~~ 

DI "' T RICTS. I I 

Bnltimore, ~tl. .. . .... . ll, 9 9 , 1 2, oG9 15,791 234, 693 1 21, 19 322, 01 9, 339 2U, :324 

J3cnufort., .C.. .. ...... 500 9, 000 600 9, 21 ~ .. ...... .... .. .... 1,300 26,951 

llo lou nnd Charl es - ~ ' 
tu ,m , .\In s.......... 3. 760 62, 21l 1 6, 446 , 10-l, 257 7. 410 6, 3 l 136. 402 

Charle ton, . C .. .... .. 12,005 109, 0-l I 23,377 364, 9 15, 752 255, iOO I 2 , 2 l 557, 
?.lobile,.A ln.. .. .... .. .. ..... .. . .... ...... ........ .......... ........ .......... 750 14, 63 

X e w Or! nns, La.. .. .. . 200 3, 5 ...... .. 

1

.......... 200 3, 397 1 1, 300 :lO, 474 

l\ew York, N.Y ....... 50,4 G I 16,2 6 60,922 959,872 66, 3o9 I 9 3, 754 4-J, 027 910,075 

P ensnco!a., Fla ........ . ... ..... 
1
...... ... . . .. .. .. . .. .. .. .. .. . . .. . .. . . . .. .. .. .. 1, 399 23,206 

Philocle1phi•, Pn ...... 10, 519 lo3,G.."9 J J.~ I 20~,J6o 13.919 210. ~70 1 0,!!4 ~ :!16,700 

I'rodd nee, R.I.... .. . 1, 310 21,012 570 , 5 l 1, 240 I 19. 160 .. ...... .......... . 

3o:Franci. ·co, al ..... 6,3;;2 7 , 732 4, 530 57,925 .223 7,391 , 10 115,G37 

:1\'annnli, Ga......... .. .. .. .. 2, 345 44 ,244 5, 560 6, 26 5, 245 90,717 

Willamette, Oreg.... . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. 2 11 , ·2 

\\'ilmi.ngton,N. C .... .. I 1,532 j 25,893 1 1,753 2 , 443 2,040 I 32, 00 1 2,8:l!l 60. 843 
.A ll other c us toms d i s- I 

tri.cts . .. - ...... .. ... -~ 6o0 9. 000 560 11, 200 20 2 7 

T otal . ........... 99,253 
1
'1. 581, 2 

1
130, 19~ 2, 025, M4. '141, 021 lz. 136, 559 ;120, 

- I . 

I l ?·> 

04 2,451,513 
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S tatement , by con11t1'ies ancl by customs llis t1·i ts, sho wing the impo1·ts iuto th e C'nitu l tctles 
of crude sulp hm· 01' brimstone tach fisca l yea1· f1'01l~ 1 76 to 1 96-Coutiuue11. 

Coun trif'~ whe11 ce exported 
and ousliOms distri cts th rouclt 

wbicb imported. · 

----1,-9-2_. ___ j ____ '.,..n_3_._~ _____ 1 _;_~~- ~=~ 
Qunntity .l \"rt!u 1Qun u1i ty .l Value. Quantil y. Yalu:--1 

1- ------------ -----'---
'O l:.NTH I F..'. Long 

tona. 

E:.,~:::~: ::::: ::::: :: :::::::::1 ... ~·- 5~~ ... -~~~~:~~~-

L ong I 
l011M . 

L01l!J 
tons. 
12, 435 ~::;~ I $1:~:~49 ; . .... ... . . .. :~~- : ~~~--

:Franco.. .. .................... . 23 ...... .... ... . .... .... ....... . .. .. ......... . 
Qn b c, Ontario, etc ...... .. . .. , 49 269 , ............... ...... . 

I tnly .... . -- .. ... -- . . --........ 90, ti68 2, 1<!7, 9~2 103, 146 1, 95 , 303 I 68, Si>~ I 1, 031, 690 

J~::~ - :::::: ::::::::::::::::::: --. ;~.-;;;· .... ~~~.-;;~· -- --~.-;~;t -- ~ ~~.-~~~-.1 J , 7~: ~:::~~ 
Tota l __ .. ... .. ..... ... _.. 109, 419 2, 524, 406 121, 6no I 2, 305, 464 86,965 1 J, 33-,000 

Ol""' TIUCT . 

13nllimorc, :\ld -- .. -- ........... I n. 9 1 263, 29a 13, 759 271, 9t9 9, 854 132, 272 

Beaufort, . .. ...... ....... _ .. ...... .... ... .... .. ...... .... ........... .. .. ..... .. ... ... .... .. .. . 
Boston and 'harlcs tow n, Mnss.

1 
9, 0 G 221,033 11,001 224 , 624 12,649 I 2'2i, 976 

Chari~ ton , S.C._ .. _ . . . __ . _._. . 14, 651 36<!, 593 10, 85 209, 246 10, 560 163,35 

Mobil e, .a. In . ........ ... _ ...... _ • __ .. . .... .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. 774 I 12, 7JO 

'ew Orleans , Ln. ___ ... . . _._ ._. 2, 118 47, 165 2, 441 43, 970 2, 407 1

1 

34, I 4 

ew York, N . 1"---· ---· ·· -· -·· 52,6H 1,19!,169 57,4H 1,085,2 9 35, 319 54 ,7J2 
Norfolk an <I Portsmouth, \a .. _ ......... , .... ........ ..... .. .. . ........... .1 ...... .. -- ---- ...... --

~~::;~,~~bj;• ~~: ::::::: ::::::: :: :~ 2~~: :: .. -~~: ~~~ - .. --~~·-~~ - ' -- .. ~~ ~~~- ' -- .. ~~ ·- ~~-­
p::~~~J ::c~~;.· I ~;::::::::::: : :r -- · ;:~~- - --· · ;;;:;~;· , - ... ;:;~~- ----;;~.-~~; - , 4, ~: II s~: ~:~ 

'" ·n nu nb, a .. ...... __ ........ .. .. .. .. .. .. .. .. .. .. .. 4, 650 6, 562 I 2, 712 42, 439 
Wi!lnmetl , Oreg ... __ .... __ .. . 39 G, 66 541 7, 9~ 1 

• 559 G, 647 

\1 ilmlngt on, X. .. . __ . ____ . __ 1, 900 4 , 3 640 , 07 I, 5 20, 709 

:~;::~:~.- ~:.~-l~-n~ ~- ,~;~;~~-~: -:: : : - ... -- · ·; - --2·.-~ 2- .• - .- 4--0:~G-- -- 1· 2· :.· ~~0·· ;,;.:: ... ~ ~~ 
'l 'otnl ............ .... .... 

1 
109,419 ~. 
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Stat~rm ent, by countries and by ouHlomB distri.ot , sho u•ing the imports into the ['nited tales 
of crude suJplutr or brin~s tone eachji.soal yea1· f!'Oin 1876 to 1 96-Coutinu <1. 

1895. 
Countri es whm1 ce expor·ted nnd ('IIKtom a districts 

th rough wbiuh imported. I 
~-- _ _ ______ !Quanti ty. 

'i aluo. 

COUNTUIE . 

Enghwd .... - ...... .. . .......... .. ... ... .... .......... 1 

t o n .~. 
L 011 (J I 

I 90. 

Qunntity . 

L ong 
ton•. 
15, 6-10 $24 ' 498 

125, '0 1, 586, 551 
~~~~~: : : ::: :: :·_: :·_~: ::: ::::: ::::::::::::::::::::::::::I 

17, 332 

96, 162 

14 ,241 ----·~'~24"_ 
Total .. ...... .......... ... . .... .. .... ........... ! 127, 735 1, 700,7 4 J 150, 4 7 1, 930, 293 

I I TRI CT • 

llnltimore, Aid ..... . ..... : ... . . ..... .... .... .... .. .. . . 10, 706 !50, ! 29 

Beaufort, ·.C .............. .. ......... .... . ... .... ... . 800 11 , 009 

13oston nnd Charlestown, ~{ass . ...... ...... .. .. . ... .. 19,683 :101, 749 

Charleston, S.C- .. -. -.. .. ...... . -- ... .. ..... .... .. ... . 11 , 576 1 143, 91 5 
Mobile, .Airt. __ ____ ___ .. .... .. . . __ ..... . ____ ... _ . .. . . .. _ 0 13, 027 

I , 260 I 17, 179 

55. ~ 4 702, 99 

700 , 368 

' w Orleans, La . . .. . ...... ..... ... . .... .. .. .... .... . . 
New York , N.Y . . ..... ....... .. ...... _ .............. . 
Norfolk and P ort• mouth , Va . _ ..... _. __ . _ .. ___ _____ .. _I 
lh ilad Jpbia, P n ..... ... ...... .. .... ... . .. . ... ...... .. , 216 110, 
Porlland, :\f •- .. ___ .. _ .. _ ......... _ .... .. _ .... _ ............ _ .. _ ........ _ .. _ .. 

T'ro>id nc , R I..... ..... ...... . ...... .............. .. I, 604 21,079 

Puget Sound, W ru;h .... ...... ..... .. .. .. .......... _ ... . ..... _ .. ....... ..... _ 
San Franci co, Cal. . .. .... __ .. .... .. _ ....... .. _. .. .. .. 6, 356 6-1, 75 

g,1t":1nn:~h , Gn ...... .. .. .. - ...... -~ ..... -- .. . -. .. ... .. . 9(U) 

\\'illamette, Or g-.- .. . ...... . . . . .. . ... .. .......... . .. . 
W ilmin!!ton, ~- C . ..... .......... __ .... ... _ .. _.. ...... 620 

'J'ot.~l . .... .. _. .. . .......... ... ......... .. ..... ... 127, 735 

J:l5, JtJ 

9, 423 1 
9, 133 

1, 700, 7 4 

13, 759 169, 6G6 

660 I ' 250 

19, 564 I 304 , 3H 

0, 730 I 118, 5 

.. .. ... -- T -- .-- ------
2,189 2, 711 

74 , 2 1 1 914 , 504 

2, 400 31, 970 

9, 0 5 122, 195 

1, 600 21, 435 

5 0 7, 276 

4: 5, 710 

u, 870 66, 9~4 
i , 7t~ 102, OS 

47 720 

2, 050 26,7 

150. 4 7 l. 930, 293 
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EXPOR'l.'S OF SIOILIAN S LPH R. 

The fiO'ures in the following tables, . bowing exr ort of ulphur from 
ieily the countri es to whi ·h exported, and the port through which 

th e imports into the United tates were received have been furnished 
by )Ir . .A. S. falcomson, of New York : 

Total e:cpo1·ts of Bltlpillt1' f ront icily since 1888. 

'ountry. --~-1883 . 1884. 

1 Tons. J'ons. 

' nited tate ..... . , 96, 629 94, 929 
Fran ce . ...... ...... 63, 602 65,098 

Ita ly .... . . .. .. . .. .. 66, 10 56 292 

nited J\ingdom ... •11, 7 40, 760 

Gr ece . .. .. . . . .. .. . 10, 1!94 1 7, 0::!3 

Portugal .. .. .. . .. .. 15, 29 

Rn s ia .. .. . .. .. .. .. 10, t!l3 

(:ermany .... .. . ... . 

An t ria .... ....... . 

Turk e .......... .. 

Spain ......... . .. .. 

Be lgi um ....... . .. . 

llol lnntl. ..... .... .. 

Kw d n .. ........ .. 

7, 232 

4, 915 

3,043 
5, 2t12 

7, 660 I 

1,256 

1, 010 

11,01 

12, 31 

6, 622 

6, 037 

1, 2 -
3, 920 I 

6, 793 
696 

744 

1 5. J_J_ 6_. ___ 1_ 1. _ _ 1_ s._ ~ ~ 
Tons. 1 1'o11B. J'ons. Tons. Ton-:-1 

99, 37 9 590 9, 419 12 ' 265 109, 008 

58, 264 , 54, 2 0 56, 222 52,0 3 67, 340 
49,415 4 65 4 997 47,664 43. 522 

33, 402 1 30, 23G 30, 007 35, 634 3!'l, 203 

131 66tl 19, 697 1 I 370 

17, 760 30, 94.3 

13,420 

6, 103 9, 700 

5, 965 

:-!, 077 

2,243 

9, 516 
1 237 

32 

6, 702 

4 59 I s, 23 
5, 90 5, 73 

s, 5 ·o 5, 31 I 
2, 999 I 1 747 

l, 916 1, 169 I 

17,67 

12, 402 15, 401 

,J21 ' 9 4 
1: -157 2, 231 
3, 433 I 6, - 6 

6. 951 7, 752 

2, 793 2, 4:U 

3, 00~ 3. 99 

1-'onth Atn ri ·a .... ..... ........ ................... . 710 

600 I 
202 

95 2:'l 

Au · trnlin .............. ...... ................ .... .. 

nm ark ... .... ........ ..... .' .... .. 10 ....... . 464 
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1'otal e.rpo1·ts of su lp lwrft·om icily si uce 1 89- ontiuued. 

~~--- ~~~- 191. 

~- '!'on• . Tous. 

United tates ...... 106, 656 97,520 

France .. ... ..... ... 71, 790 56, 16 

Ital y . ......... . .... 40, 231 

nitedKi.ngdom .. .. 26, 213 

Gre('ce and'fnrkey .. 1,103 

Portugal ... _.. . . . . . 16, 69-

Rnssi a ---- --- ----- - 17,15 
Germany.- --- ·· . . .. 15, 703 
Au tr ia. .. . .. . ... .. , 746 

T u1·key .. . _.. . . . . . . . 4 231 I 

11, 41-t 

11.4.39 

11,930 

10, 6~9 

10, 575 

3,000 

1 92. 

7'o11S. 

al4, 5 

13,490 
14, 17 

14, 326 

9,096 

(a) 

I 93. 

~J'o·ns. 

, DOl 

9 736 

54, ,I 6 

27,453 

a13, ·10 

H ,M5 

19,73 

16, 259 

10 169 

(a ) 

I 9 ~ . J 05. I :1 ---· 
?'on.q. 7 '0111! . ons. 

105, 773 99, 227 12-J 923 

56, 932

1

69, 696 I 76 73~1 

49 9- 4!:1, 3~9 5J , 009 

22, 165 2-l , 0-13 21,913 

a1 , 70 1al6, 195 a1 , 556 

'670 14 , 56- 12, 001 
17, 977 17 96:. ) 752 

16,437 15, 4-72 15, 6 0 

11,494 12,170 13, 79 

(a) (a) (a) 
pain . . . .. ... ... . .. 5, 679 1 3, . -. 73 2 1 ,499 5, 753 ~,910 

Belgi um ..... . ..... . 7,279 1 5, 0 9 1 5, 133 i 35 6 -110 7, 527 

Holland . .. . ..... ...... . ..... ... . .. ·J 2, 1 3 2, 9·7 3, 335 3, 34 

F>weden_...... .. . ... 3, 314 I 2 252 .J, 561 7, 5, 730 H 54.0 
Australub ...... . ... .. ....... _____ ___ , 1, 200 

1 

.. ... ... _ __ __ _ _ _ -- ------ ------- -· 

Denmark ..... ..... . 1100 300 1 (b) (b) (b) (b) (b) 

Otber conntries .. . .. 2 565 ! 3,542 1 3 15~ ~~ 3,376 _ 7, 732 _ , 562_ , 

Total .. .. .... 34-J,, 763 j293, 323 310, 736 1349, 19~ 32 , 930 1347, 636 396, 745 

a Exports to Greece and Tnrkey com bin d nft~r 1892. b Includ din export to ·wedcn . 

PORT l:f THE UNITED TA'l'E RE EIVllW SI ILIA.N LPHUR. 

The port in the nited States to wbich ncb bipmeut w re made 
together with the amount shipped to ea ·b ·ince 1 3, aud tile quality 
of the bipment ince 1 6, are suown in t.be following table : 

l'o1·ts in the United fat es ,·eceil' ing icilian st£lphu r and the nmount 1·eceived by ecwh. 

TonM. 

' ew York ... . -- ---- 41, 23 46, 460 50, H 49, 952 -15, 979 60, 706 55, 939 
barle ton ........ -j 5, 425 7, 706 12, 416 10, 556 H , 324 22, 4.96 12, ~99 

Phi ladelphia . . . . . . . 23, 123 19, 234 12, 153 15, 662 11, 7&~ 1 11, 793 14, 334 
Baltimore . ....... .. 16, 175 13, 586

1
16435 15, 680 10 306 17 330 1 15, 316 

Boston ---- . - .. . .. -- 5, 864 1 4, 723 1 4, 200 3, 00 3, 300 6, 300 4, 950 
Wilmington , r"L C .. . .. .... .. ____ ... . .. .. .. .. .. .. .... 1, 020 2, 355 1 2, 040 
Savannah . .. _ .......... .. . -1-- .. ____ ... . ...... __ .. . . . . . . . . . . 3, 545 3, 240 
P ort RoyaL. . .. .. .. I 600 610 , 6 0 660 1, 000 600 .... . .. .. 
Pro·videuce. . ...... . 650 1, 140 J 1, 370 1, 180 630 1, 250 590 
Sundrie . . .. .. .. .. . 670 . . .. . .. . . . . . . . . . . . .. . . .. 600 480 .... . .. .. 
San Francisco.... . . 1, 884 500 ..... .. . ...... __ 296 .. .. ____ ..... .. .. 
NewOrlea.os....... 350 100 250 -- - - ---- 200 250 200 

Woods Hole .... .. .. ~~~~ 1,100 ~~~ -~~ 

Total . .... - . . . 96, 629 94-, 929 99, 378 I 98, 590 I 89, 419 128, 265 1~ 
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PoTI3 ill the f"n-it.ed tales n cei riug ioilian sul]JIItw, etc.-Continu ed. 

I Porl_. -

);ow York ........ .. 

IJ:ul . ton ...... . .. 

Ph il adelph ia ..... .. 

Wilmington, X. C ... l 
'a.van na!J ...... .. .. 

1 
Pen acola ....... . . . 

I 90. 

Tons. 

37,390 

27, 563 

11, 09-1 

16, 700 

2, 500 

1, 309 

I 91. I l 92. 1893 . 
I 

l 94. 1895. 

----;.::;-1---;::::- --;:::;-1--;:::-- --;::::--
49, o23 49, o9o I ,t3, 396 46, 875 55, 63 
21, 646 4, 510 13, 525 15, 296 9, 150 

6, 856 10,400 1 160 5, 400 I 8, 350 
11,365 12, 355 9, 950 15,390 I 9,720 
1,9-o 3, 325 500 4, 317 I 4,950 
2, 600 1, 140 1, 890 650 

'~ 
T 01U . 

6 ,353 

7, 700 

6, 000 

14, 150 
5,300 

2, 660 
5, ~:.0 1, 550 1, 170 5, 330 9, 795 I 4, -84- I 0 , 395 

1, 390 , .... ---- ------.- . --.- - .. ----- --- ... ---- . , . --.- -- -- ' 
6oo ~oo ____ ___ _ ,

1 

____ .... oo . ... . ... 660 

6-o ____ .. .. ... . . ... .... .... I, - oo t,3 o ..... ___ _ 

an F ran ci co . .. ... . ........... ... ..... .. .... .... . . ........ . ...... . 3, 125 

:.100 ,·ewOrlea.n ....... 00 1, 200 2,000 1, 900 2,-100 1 1,700 
~IolJile ............. 1 740 .... .. .. .. .. .... 00 I 8 0 

Delawa re Br ak -

water............ ........ 30 .... ...... ........ ...... ' .... .. ....... .. .. 

Portland , )fe .... ... 
1.. .. .. .. .. .. .. .. 2, 000 .. .. .. .. .. .. .. .. 1, 300 

1 
2, 550 

Korfolk .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1,400 700 2, 930 

Totnl ... . . . .. '106,656 97, 520 ~~~~ ;:o5,7731"'99,m lt2-l-, 923 

Q~t a lity o-f S iciltatt sulpilllt' t'cce ire£l at the (l(U'erent p orts of til e Uniteci 

I 6. 

L ~- - - as -g I -g ----

.:a~~ I ~ .~ <ti ~ ·~ ~ -~ .g ~ ~ . . -- q I - - - - " ·-
~8 ~ ~ g ~ ~ 8 z g 8 5 
* ~ ~ f,~ I ~ ]~ i i~ i 

1:111. , T:s. :,._,_ T:,.. ~11s . . 1':1 . :ns.j T:u. 
N w YorL ... . . .. ... 

1 
36,352 . 13,600 29,919 1 16,060 I 35,573 ! 25_.133 32,9 3 22,956 

ha rle ton ........ ·J 7,-06 1 050 , 75 5,449 
1
15 4 - 7,011 6,325 6,074 

Philatlelphia. .. .. ... 4 660 11,002 
1 

2,127 9,637 3,0i'i0 8,743 1 2,000 12,334 

Baltimore.......... 7,325 ,355 1 4,463 ,.. 43 - ,950 I 7,656 7,660 
Bo ton .. .. .. .. .. .. . 600 3,200 200 3 100 -,600 750 • 4,200 

I 
Savanna h ................. f .... ................. 2,130 1,4-15 2,790 1,450 

Wdmiu ton, r_ ......... . ....... 1,0?0 ...... . 2,355 1 ...... , 2,040 

0 1b" ""'" .... u u 1,1 0 I 1, 760 --""- ' ·'" _':500 I 2240 200 590 I 
Totn.l ...... ... 57,623 140,967 J6,710 42 709 72,173 56,092 , 53,744 55 264 
-- 1 I I 

1 7 . 

'Port. 
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/ 

Qun lity of Si.cilian ulpl111r 1·rceived at /.he di.tJe~·en l ports el ·.- ontiuu etl. 

I 90. 

"" ., 
.; " . ·- "' 'E """ §5 

- <> -
~ " .... "., "' " P'l P'l 

1 '011 8. '10118 . 

l 9.1. 

11 
K • 

·-"' """ c::: 
~g 
"'"' 0 
;::! 

1 '0 11$. 

1 92. 

"" 0 
Y.. 
·- fT! c: 
= 0 - (J 

I 93. 

... ....... ~ ..;I 
(/) ~ (/) rr: 
~ ~ " 
:a ;::! I :a 

'l(ms . 1'ous . I Toni . Tons . TvuB . 

New York . . . _ .. .. . 20, 01
1 
16,5 9 29,35 19,665 3J,S90 14.,700 29, 14 6 H,:ro 

' IJ a rl r. tou ........ 20, 73 6,690 17,196 4,450 4,010 fiOO 11 ,665 1, 60 

Ph il adelph ia .. .... 1,000 I 10 094- ~50 G,-106 3 G 0 I 6, 0 1,900 6,260 
Balt.imore .. .. .. .. . 5,930 10,770 4-,510 6, -5 900 

1
u ,455 2,050 7,900 

1 

Bo. tou ...... .... .. 1 200 2,300 1,300 I 650 1, -5 ~ 1,500 500 

I aYanuab .. .... .. .. 2,750 3,170 -o 700 600 570 3,-150 1, 0 

I ~~i:~i~.~::~l, .. T.· .. ·::: .. ~·-3_~\:: ::: : .. ~.'_ ~~- --- ~~~- :::::::::::: :: : , --;,~~~"!- >- ~~~ .. j 

I
I Otb r J10r ts .. .... .. 

1

1,.-40 2,640 l ,ZOO 1,330 4.000 1 ... ........... ---- ~~--~ 

_ Total ...... .. 5-1.403 ~.2,25 I iSG, 76-1 
1
40,1 ;;6 

1 
-19 32o 

1 
3 ,o2::> ! 50, ti ll 33.2 ~ 

----
1 

1 9-1 . 1 n;; . 

~ "" " J)or1 .. -~ IIi .!!! .!:: riJ .; 
· ~.:! 

.;, 
:'0 ;: §~ 'E "2 = = :: ~ ~ - 0 ~ - 0 -- <> ::> ~ 

·;; :L 
~ " ~ :;. '$; ~ 

"' "'"" "' "' " " ~ ~ ft. "' :a :a. :a. -
Tons. 1'ons. I 1'0118 . J'on•. Tons. ' Ton•. 

New York .......... ........ 33, 150 13,725 I 35, 19,975 50. 557 17.796 
harle ton . ____ _____ .. __ . _ .

1 
3, 27. 12, 023 7 0 I ' 450 2,330 5.370 

Phil~del pbia. .. __ ........ _ .. I 3.- 5,050 I 1, 2 0 

I 
7. 1::: ~oo 5. 50:) 

Bal t m10re ...... ............ , 600 14 , 700 1, 100 • 620 3, 650 1 500 
Bostou ..... _ . __ . . . ... ____ __ 1, Oli 3,300 2, 350 

I 
2, 600 4,6 0 700 

an111nab .... _ .... ___ .. ___ .
1 

5, 695 I ,J , 1GO 3,7 l 00 '370 l , 25 
Wilmingtou , N. C . ...... .. .. ----- --- 1, 890 650 1, 260 1, -100 
New Or! an ····--· -- -- ---- 2,400 j ........ 1, 700 2, 100 .. .. .... . 
Otberport ····-·. --- -- · --- - 00 I 3, 700 1, 0 2, 3 0 7, 975 1, 290 I ___ 

--1--
Total --- -· · - · -- -- --·- 47, 28> 58, 4 ·I ) 602 50,6:..5 1, 342 43,5 l 

- --
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PRODUCTION . 

The ontpnt of iron pyrite, for u e in the manufacture of . tllpburic 
aci lin 1 96 wa the largest \-er obtaiued, amonn ti ng to 115,4- 3 long 
ton. a.gain t 99,54!) long tons in1 95 an increa. e of 15 934: long ton , 
or more tha n 15 per nt. The large t produ ·tiou in anypreviou ·year 
was in 1 92, when 10!) 7 long ton were mined. The increa e in 1 96 
was in t he face of an increa cl ou tput of nlphur from American mines, 
abnorn1al1 y larg importation . of brim ton , and an iucrea of 9,733 
long ton of iron pyrite from foreign our e . The con di tion · affect­
ing tiJe pyrite indu tr ar clo ely allied to ho e affecting th pro lnc­
tion, pri e , aud con umption of nlpbur. 'Ibey have been con id red 
in t he foregoing report on the latter subject and need not be treated 
here. lt may be stat d l1 're, l1owever, that during he pa t ~ w years 
pyrit . has la rgely . up r eded the u e of ulphur for acid making. 
During 1 9G tb rapid "nd nlmo t revolutionary adYance in t ll price 
of icilian ulpllnr ba timulated t lle production of pyrite and cau ed 
the changing- of a number of furnace from ulphm bnrne1" to pyrit 
burner . It is claimed that acid made fro m pyrite, may b u ed for 
purpo. e repre enting 9- per eut of the total ousumptiOll, and t hat 
with brim ton ~Lt. 15 a ·id from pyrite can b prodnced mor beaply 
lt i probabl hat it u would hav been till larg rat tbe pr ·ent 
tim but for be xpen and troubl of 1~aking th nece ary chanue 
in th furnac ·. 

~ h in r a ing u i::; not coullued to the nited tate . 
England G rmaoy and Fran · ou ·nmer . 'pain i 
on of th mo.· t import.:1.ut our of upply for the European roark t, 
and fnrni h :L larrr p rcentag of the pyrite imported into t he 

nit tl tnt ' . J.'ran · produc diu 1 05 A ,D34 loug tons of pyrit , 
v~ln d at 1117,021 a11 i av ra ed about -45 000 ton in the five year 
f rom 1 !H to 1 9.J iuclu i ve. 

Th • .Rcv ista ~fin ra r7 B.:pana r 1 ort the a moun t f pyrite· xported 
from pain (th pr incipal ourc of th i or ) in 1 95 to have b en 
4 0,255 lou ton. . Fonr year b for , in1 91 t h xports wer ~79 , 161 
l ug tons. ln 1 !)"" t h y wer 43 .! .906 J 11 o· ton · in 1 93, 393,453 lonu 
ton and iu I 94 511,769 long ton . 

Th r port o'f p ro inetion in aml ex1 or t of pyrite fi·om Spain how 
nnr coucilable fi gure . th export tati t ic ar probably obtained 
from t l1 e en ·t.om, h ou t l1 y ar on icl er d more reliable, a nd are pre-
sen ted in t l1 table on the u xt prw together with tb amount produced 
i 11 tb ni ted ta.t 'an ad H. and France. The e cov r practica.lly a ll of 

' th p yr it ·output of the world. In conn ecti on with t hi ' table i g iven 
au eM imate of tL amount of ulphnr di pia ed in the ma rkets of t lle 
world by th e u of iron pyri te . . 
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World's product of iron pyrites a uit CtiiiO IIIIl of sui ph ur di Bpla c:ed . (a ) 

I 91. 1 '02 . J o:J. J 9~ . ,;;l 
L ona tons . j T;ong to11s. L o11g ton .~ . L ong tons. L ouu to n~~· . L onv to11 s. 

pain (b) .. . . . .... .. . 2i9, 161 I .J:r·, 906 

2-13, 030 I 226, 304. 

nite•l tntes ... .... 106 536 109, 7 8 

au ada, . . . . . . . . . . . . . 60, 4.7·~ 

j ... . Total . . .. ..... . L hnr displaced . . . 

39 -153 511 769 

227, 2 27 -15:. 

75 777 1 105, 9-10 

336,955 

36.1 5 

932, 3·16 
4-19, 556 

4 0, 253 . ... . .... . 

2•1 I 93-t .... .. ... . 

99, --~. 9 1 11 5, 4 3 

30,534 .... .. .. . . 

59, 272 

3 , 672 

a Ba-ed on es timnt d -15 pt r r en t of sulphur outen ts . b ·E. port• onl .r . 

' 

The amouut and valu of pyrit s mined fo r· ulplmr co nt nt~ in th e 
nitecl State sin 1 3 baYe beeu a follo"· : 

1-'•·ocluction of pyl'ite in th e '["'nil cl tates fro·m 1 2 to 1 96. 

Y ear. Quanti ty . I Ynl ue. Year. Qnantit .1·. Y nlue. 
I 

J~ o-l i [J tons. Lonq t•n$. 

12, 000 $72,000 $273 1~ 5 

25,000 137, 500 33 1 0 
::l.- , 000 17.-, ooo 3 ;:; 101 

----- · ·--- 49,000 220,500 75, 7}7 256, 552 

55, 000 220, 000 1 105, 940 363, 134. 

52, 000 210, 000 1 99,1)<1!) 32:.,, • 5 

------ ---- 5-l, 331 167 65 1r, 4 3 320, 1!13 

1 93, 705 202, 119 

IMPORTS . 

The following table sbo,,s t !J import: of pyrite ontaiuin g· not more 
tbau 3.5 per cent of copper from 1 4 to 1 96: 

lrnports of pyri.tes co11ta~ningnot more th.an 8.5 per cent of copper j1·om 18 4 to 1 96 . (a) 

P "· I Q'"""'' 
I Qn, n ti~ 

-
V nln e. Year. Value. , ____ , 

I Long tons. ' j Lonu tons. I 
• 1884 ... _ _ _ _ _ _ _ 16, 710 I $50,632 1 93 . . . . ... : . . 152, 359 I $.5 7, 980 

1885 .. ... .. . .. I 6, 078 18,577 189::1 .. ...... . . 19•1, 934 1 721, 699 

1 86 . ......... 1,605 9,771 I 163,546 -90,905 1 94 .. .... .... , . 
1887 ... . .. . .. . 16. 57 I 49, 661 1 95 .. ....... . 190, 435 673, 12 

1891.. ; .. .. ... 100. 648 392,141 1896 . .. . . .. .. . 200,16 64 ,396 

·---
aPre,·ious to 1884 c lns~ed a mon g sulphnr ores ; 1887 ~o 1 !>1 classed among ot he r irou ores ; s ince 

1891 includes iron pyrite containing 25 per ceut and more of sulphu r. 
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CONSUMPTION. 

A ' t ll e import of iron py ri te for u e in the manufacture of ulplJUric 
n id wer·e not ta ted epara tely by the Bureau of ta Li t ic of t he 
1'rea ury Depnrtment prior to 1 91, a comparison with the p receding 
year can 110t be made. The followin g t able show ' the amoun t of 
1 yrite min d and imported for tb pa t five year , and a. no export 
are reported by the Tren nry Depar tment, the e .fignr s may be accepted 
a. r pre entin g th e dome t ic commmption. Tb e table al o sltow t he 
e timat d amoun t of s nl pbur di p laced ea II yea.r on a. ba i of 45 per 
· ut of nlp ltm· ·out nt . 

Amoun t of pyrites con .~ umecl in th e C'nitcc1 fates, and es timat d su lphur displa ced, f rom 
1891 to 1896. 

I 
Source . 

I,ong ton•. L ong Ions. L 011[! Ions. Long ton . Long tons. 

Dome tic product.. . .. 106,536 

Import .. .. .. .. .. .. .. 100, 6~ 

109, 7 75, 777 105, !!40 99, 549 

152, 35!! 19·1 934 163,546 190, 435 

Dorue t ic co u-

207 184 262, 147 I 270 711 269, 4 6 2 9 9 

~.l 
L ong tons~~ 
126. 3 4 

200,16 

''26, 552 

3, 233 ll7.' 66 121, 15 121' 269 130, '" 1~ 
OCCURRENCE S IN THE UNITED STATES. 

Th r nr four lo ·alitie in t lt 
makinO' i }l'O lu · d 
Loui a a nllrin 

ni t d 





GYPSUM. 

OCC1 RREXCE. 

J_;a.rge depo it of o·ypsum are fouud in many of the United tate . 
Ea t of tile 1\Iis i ippi Hi ver tb priucipallocaliti s are in ew York, 
wllere ito cur in b d of great thickuess and extent iu a liue of coun­
tie ext udiug we Lwanl from On ida to Niagara · in Ohio, 11ear the 
city of Sandu ky; iu Michigan , on the Grand River, near Graud Bap­
id ·, and at Al~tba ter Poiut Io co County, and in Bay 'ounty; iu 
Virginia., al ng th uorth fork of the Holsto n River, and in Smyth and 
\Ya:;hiiJgLou couutie . G.nrum i ·· al ' O reported in Alabama and Lou­
i ian a, but the de1 osit, ar not workeu at tbe pres nt t im e. W tot 
the 1\Iis. i ippi Ri,·er and a t of the B.o ·ky l\Iountaiu exten ive gyp· 
sum d epo it· are fon nd in Iowa, Kan a , Ark an ' a , Texa' Oklalwma, 
and the ludian Territory. Operation are carried ou in v\ eb ' ter 
'ount · lo\Ya· Barber, ' aliue 1\Iarion 1\larsl.HLII, and Dicl~in ou couu· 

ti .· h.a n.n.s · at Quanah '1' xa , aul at karci.J . Oklahoma. 
Th H.o •ky III untain tat produ ·ing gyp urn are 'olorado ::\[on· 

taua l " tah outh J akota and VVyomi11o·, and depo it ar reported 
in Idaho an 1 'W :Jl xico. Ext n i\'e tratif"i d depo it1:-0 of gyp urn 
oc ·ur i11 t h ' auta H.it;L rano-e or mountain in Pima. ouuty, ' outhern 
Arizona. Th y were ui covered by Prof. V illiam P . Blake, in Febru­
ary, 18%, when xamining b copper or dcpo it of tba. ~ region . Pr · 
f ·:or Hla.k, i or th opinion that the o·yp um i.Ja a wid geograpi.Ji al 
eli ·tribution, but th via in whi ·h it wa.s noted by him i ' in tl.Je low 
lt~ls toward tl1e north ru cnl f tb anta Rit:.t range about 20 mile 
north a ·tor Tu · ' on, and 13 mile , or po sibly Ie. , fro m tlt lin of t he 

outh rn Pa ·itic Hail way. The, trata tand at a high angle nearly on 
edg . 0111 of t he layer· ar x:c ctlino·Jy tough and compact, other 
are cov red upou tl1 outcrop by a thick accumulation of a white, 
a, h .]ike ub tan 'e, mostly lim sulph a.te. The thickne · of the serie 
i ti rmttecl at over 200 ~ - et. Th strata of gyp um are regarded by 
Pro.fe - or Blake a. rt pa.rt of a great eri of and ton hale and 
quartzites above tl1 low r arboniferou limestone, and referable, 
probably to tl.Je oal 'lea ure period . These depo. i t h~tve not yet 
b n xplored or pen d. The l1io-h rate of freig h t to a ·uitable mar· 
ket wi ll prob:1bly pr v n t t he profitabl uti lization of this material, at 
lea ·t for . om t im to COlli e. 

1263 
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Some work has be n done on anoth r depo it of g:y p um in the 
Sierri ta , ab ut 1 milec south or T ucson . '['he mat ri nl wn, .·llipp d 
t o Tnc on anl ca.lci necl in to pla ter of pa,ri for pi a teein g t l1 Homan 

a,tholic ca tlwdral in t ll at city b nt <lili g nt inquiry ha:-; fai l d to obtai u 
defi nite in fo rmation of any comm rcial produ ti n 1,, !)6 , 

mon g t he Pacifi · tate "'ali fornin lJ a b en th onl y producer of 
gyp urn in commercial quanf.it.v t hough nn xt n i' e d po. it, upon 
whi ch ome work ha ueen don , i, report d in a.:-t rn regon . T h 
Or o·ou deposit i locat rl in the b irrlt bl uff's xt ndin g along· both , icle 
of t he Snake R iYer into we t rn Idaho. It is about ·ix or , ,·en 111 il · 
from nn tingtou in Baker County and a nli ll having a capacity or 50 
t ns of calcined pla ·ter p r tlay ha · b n r ·ted at H tmt ington, a nd 
1,800 tons of ro k wer qunrri din 1 ' !)6, but non of tb i was mark ted 
before tl1 clo e of the year and L not in luded in b prod uct. 

The tate on the eastern lop<' of tb Ro ky I otm ta in ar parti<"u· 
larly r ich iu valuable gypsum depo, it, of quali ty d lit:tbl for h io·lJ.. 
grade pla ter of par is. OYer 43 p r nt of th total product of UYP· 
urn in 1 96 wa obtninecl hom I owa, Kan as, Indian 'l'erritor , , ontb 

Dakota, and T xa , aud more t han 95 per cent of tl1i prod uct wa. ca J. 
ined . 'fbe writer l1ad an opportun ity recently fv i itin g on of t l1 e e 

devosits near tb to\Tn of Ouanal1, in t l1 e nortb w . tern part ofT •xa , . 
'l' bis d po it L an exc dino·Jy int re t ing one. I t is lo<'atcd on both 
, ides of South Groe beck Ureek , 5 mile w t of Qua uah. T ll • Fort 
Worth ;-mel n cnv r Rn ilrond l'OSSL'::l LIJO ll ' PO:siL, rtfl'o r<li ll g :ttopJe tran . 
por tation facil iti<' . The gyp um ro k li , about L feet belo"- t he ur· 
face, the overburden con i tiug of a, imilar mater i:tl i n a d iRint grated 
condition, known a, O'yp ite" or · di r .'' Part of t bi ; d irt i; gTay in 
color but mo t of it i almo t RDOW·Wl1ite. It i all ns d, t b r being 
practic:tllynowa te. 'l be dirt" i mined byscrapcrsdrawll bymnl , 
the gray and whit material being mixed befor ·bar gin o· into tb cal· 
cinin o· l;:ettl ortank. . a,rei takento , u reabonttbe . amemixture 
for each cllarge. Th e calcined produ t of th dirt' i of a n :tttra •tiv 
shade of gray color, and is u eel entirely for \Tall plater. It L of xcel. 
lent quality .·o far a color and durauility ar con rned, a nd Rell at a 
higher pri ce than he pla t er made from the gyp. um ro ·k which i: of 
brilliautwbite) aud i~ u eel for th e white coating over pla te rl'd wall ~ 
and th e u ual purpo , of pTa tcr of pari in th :trts. A fin er gr a<l of 
the white pla ter is used by denti ts for mak ing pla. t er casts. 'l'bis 
gypsum deposit bas been develop d by the erection of a large mill, fi tted 
with the most modern appliance. for economical work, such as convey· 
'ors, crush'ng mill , creen , etc., a11d th e a mount of ba nd labor nee . 
sary is reduced to a minimum. The mill is ere ·ted directly on the 
depo it, aud the crud e ' dirt " and rock are obtained a. few feet from the 
door of the mill. Tbc property upon which the deposit is xpo cd 
cover · ·everal a.cres, t hough the bed probably extend und er g rouud 
for a liUIIlber of miles in aU directio11s as artesiau water from wells 
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within a radiu of 5 miles is highly impregnated with gypsum, similar 
to that of the creek cro8sing the dcpo it . The water is commonly 
known as" gyp" water in the neighborhood. It is not fit for drinking 
purpoRes for men, but horses and cattle ·eem to thrive on it. 

On the western slope of the Alleghany Mountains the two States 
producing gypsum are Ohio and Michigan. These two States alone 
prod need 40 per cent of the gyp um product in 1896. early the entire 
output is calcined, only the otherwise wa ted material being ground 
for land pla ter.1 On the ea tern slope of the .A.Uegbanie , ew York, 
and irginia are tl1e only producers. New York's product is u ed 
principally for laud I laster; no calcined plaster wa reported from this 
State in 1896. Out of 5,955 ton of gyp urn produced in Virginia in 
1 96, 1,200 ton slightly more than 20 per cen~, was calcined; all of the 
rest was sold for land pla ter. 

PRODUCTION. 

Tl.Je gyp urn product of the United States in 1896 amottnted to 
224,25! short ton , again t 265,503 short ton in 1895, a decrea ·e of 
41,249 llort t011 , or 15.5 per cent. Tbe percentage of decrea e in the 
am onnt prod need was mall com pared with the decline in value. In1895 
tb total value of gyp urn produced (reckoning the value in the condition 
in which the material was first marketed) was $797,447, an average of $3 
per ton. The total value of the product of 1896 wa 573,344 au aver­
age of 2.55 p r t n. Th a tual decrea e iu value wa 2241103. Con­
sidering para tel th condition in whi h the product wa marketed, 
it i n tllat th prin ipal d crea e in value wa in the calcined plaster. 
During 1 95, 203 0 ton of crude Tock were calcined yielding 150,801 
ton of cal incd pla ter wor h 4.47 per ton on an average. In 1896, 
179 59 t n of rud ro k produced 137 40- tons of pla ter of paris, 
which old for n. lit le 1 than 3.60 per ton. The ale of lan d plaster 
in 1 95 w r 3- 079 hort ton , averao-ing 2.40 per ton. Land plaster 
sale in 1 96 were 27 354: hort ton av raging $2.1 per ton . Crncle 
gyp urn old in 1 9 amounted to 26,624 hort tons, at an average of 

1.42 p r ton; in 1 96, ·17 302 short ton were old at an avera.ge price 
of 1.10 p r tou . Thu., it will b een thattllerewasageneraldecrease 
not only in I rod net, but al o in he average price. 

onsideringth productiu thetwo year, by tates, it will be observed 
that but :fi e tat s how an incr a e in product, and with the excep­
tion of Te a the iucrea s are unimportant. Colorado increased her 
output from 1,371 to 1 600 tons; Michigan from 66,-19 to 67,634 tons; 
Obio from 21 662 to 22,364 ton · Virginia from 5,800 to 5,955 tons; and 
Te.xa from 10 750 to 16,022 tons. California' product decrea ed from 
5115 to 1,452 tons; Iowa's output clecrea eel from 25,700 to 18,631 tons; 

• For d t1.>il d descriplioos of gypsum deposits in tl•e United Stntes not trrutted more folly in this 
article, s Miner~>l Resource~ of the United tares, 1882, 188'3-84, 1885, and 1886. 

18 GEOL, PT 5--80 
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Kan a fro m 72,947 to 4!),43 too ; New York from 3: ,5 7 to 2 .325 
tons; and South Dakota fro m G,400 to G, 100 ton ·. 

The detail of production, by State , for tbepast t wo y an; ar hown 
in t be follo,>"in g tab! ~s: 

' I nto. 

Product of !!YP8111t< in th o Uwiled "tale.• i'll 1 .96, by ..;fates. 

Total 
prod­
uct. 

old urml 

I 
Ground into 
land p laster. 

Quan ­
tity . Vnluo. l 1i~~:~- l Yalu 

Cal hu;d into phlstor of 
pnri . 

BefCJre After I 
uining. cuung . 

cal - <l~ l - Vnlue.

1 hor t ho!·t hort ho,·t hort 
to?J.S. tonB. I tons. to1u. tonB. 

1 
"aliforniu . . .. . . . 1, +52 100 $-163 506 $4,220 846 706 I 7, 05u . ll , ns 

r:~o:·~~~ : ::::: ::: 1~::~ · ····;~· ·····~~- !. ... ~~;· ·- --~~~- 1~ : ~~ ~~:2H~ I ~~:~~~ I ~~: ~:~ 
Kansas . . . . . . . . . . 49, 435 42 63 25u 500 1 49, 143 37, 214 

1

147, 0 14 , 371 

:Michigan . ... .... 67,634 700 75 6, 5 2 9, 133 60.352 46, 921 1!16. 416 146,424 

N w York ....... 23,325 1 10, 256 6,177 1:·, o6~90 2

1
6
3

., 6
7
3
1

o
0
· 

1 

.. 

1 
.•. 

2
.
00 
....... 

9
.
6
•
6 
.. \

1 

.. 

3 

••. 

35 

.• 
9 
• . , 3

1
2
7 

•• "-
6
1: 

Virginia . . . . . . . . . 5, 955 115 195 • • ·• • 

Other tatos (a.).. 56, 222 G, 074 11, a46 1, 670 4, 901 4 , ~7 36. 1~6 155,921 172, 1 

Total ...... ~ j-ruo2 ~ ~ ~ ~ ~ 494.161 573,344 

alnclud s th produ t of lnduu: T rritory, ,000 tons ; Moutanl\, 3 5 tons; Ohio, 22.634 tous ; out.h 
Dakota, 6,115 tons; Texa, 16,022 tons; Utah, ~.866 tou ; and \Vyom ing, 200 tou•. The distribution 
of tho otdJ>Ut in tbP~e t:.li'snnd tho YA1ne 01·€' t·otnhiuC"d in orfl<'r to mnintoiu th o t1o ufhl{'lnlinl Htlfur~ 
of individual r porte, there bei ug only one or two operators in each State. · 

P1·odud of gypsmn in ·the United States in 1895, by tales. 

-·-
old crude. round into Calcine<! into plaster of I 

land plaster. paris. 

' tato . 
Total 
prod­
n t . Quiln· Quan-

t ' t Value. tity. 
I y . I 

1-------1------·-

Short hort 
tcm.B. t0111. 

,'hort. 
tonB . 

Cal ifornia . . .. . . . 5,158 

Colo1·ado. .. . .. .. . 1, 371 

Iowa. ....... .... . 25, 700 

Kansas . . . . . . . . . . 72, 947 

] , 200 600 
:::::::r :: :::: -- ~ ·- ~~ - ~~~·-~~~-

Micbignn .... .. . 66,519 

Now York ... .... 33, 587 

Ohio ... .......... 21, 662 

South Dnkotn.... 6, 400 

290 1 $452 

6. 488 15. 732 

12,182 6,492 

6, 914 13. 411 

250 500 

9,003 13,965 

16, 765 36, 664 

3, 048 9,531 

3, 790 

1,871 

24, suo 
72, 407 

51,028 

4, 640 

11,700 

6, 400 

1, 060 

l~. 000 

54,465 

40,895 

3, 4 0 

9,350 

5, 100 

Texa ... .. . .... .. 10,750 . .. .. . ....... . ... . ...... . ... . ... 10,750 7, 166 

Virginia.... ..... 5, 800 750 1, 750 3, 201 10, 001 1, 849 1. 648 

Other States <a) .. 15, 609 . . . .. . . . .. . . .. . . 244 000 15, ass 11 ,637 
-----------___ ,__ -

Total. .... . 265, 503 26,624 37, 837 35, 079 5, 355 03, 00 150, 801 

alue of 
calcined \ 
plast r. 

$a7, 20 

8, 281 

36, 000 

271 , 579 

144, 310 

16,155 

Total 
,·n lue. 

$51,014 

'281 
36, 600 

272, !\31 

17~,007 

59, 321 

4 ' 262 71, 204 

20, 600 I 20, 600 

36, 511 36, 511 

5, 618 I 11,369 
49. 109 50, 009 

C74., 255 I 797' 44.7 
I 

a ln clud~s Iud ian Terdtory, Utah, and Wyoming, in each of which the ou tpu t is reported from 
only oue compan y. 
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Compm·atire stali.stics o.f gypsmn production f or eight yea1·s. 

tate. -- ___ 1890_.__ " " '~. I 
--- _ Product. __ P roduct.

1 
Value. , Product. ,_Value. Product. ~ 

hort 'hort I 1 'hort Short 

Cnlifornia .... . . . . 
1

~~:~·- . . .. ... ... . .. t~~:
8

• •• . .•••• ••• ·I· .. t.o~~-.. . .... . ... . I t~::· (a ) 

'olorndo .... . .. 7. 700 28, 9~0 4, 5 0 $22, 050 . . . . . .. . . . . . . . . . . . . (a ) (a ) 

55, 250 20, 900 ~ 7. 350 1 31,3 ' $5 , 095 (a ) (a) 

~.235 20, 250 72, 4.57 40, 217 161 ,322 46, 016 $195, 197 

7~ . 8i7 192, 099 79, 700 223, 725 , 139, 557 306, 527 

79,476 32, 903 73,093 1 30, 135 5 • 571 :12, 3~ 61,100 

(a) (a ) (a) (a) (a) (a ) (a) 

2, 650 2, 900 7, 1so I a. 61 5 o, 618 ......... . . . .. . .... . 

l 
Yirgi nin. . . ... . . 20, 336 6. 350 20, 7 2

1 

5, 959

1 

22, 574 6, 991 2 , 207 

Other tates .. 29,420 109, 491 20, 23!i 13 . ~2 17, 11 5 94, 146 31,301 1 104, 461 

'l'ota.l .... . . m,769 ~ la2,995j 574,523 -;s:m~ ~ ~ 

[ __ ·_tn_te_. __ l Produ::

93

.Valn ----.----I----,--- P.W<Oo:00~d"• l 
C:nliforu hl .. .. . 1 

Colorado . . .... . 

h.ort • hort 
tons. tons. 

(a) 

(a) 

5,158 

1, 371 

51, 014 

' 2 l 
25, 700 36. 600 

72, 947 272, 53J 

66, 519 174. 007 

a Jncludod in other 'lnt~.s . 

1, 452 $11 , 73 

1, 600 10, 5J7 

18, 631 I 34, 020 
-19, 4:!5 14 • 3il 

67,634 146, 424 

Th followi ug table ltow the annual I roductiou of gyp um iu the 
0. It will be noticed that the large t produc­

aln in t hat year wa less than in 1895: 
nited tate 

tion wa in 1 

Production o.f gypsnm. ·in th e 

Yea r. Vnl uo. 

hortto11R. 

90 000 $4.00, 000 
-, 000 350, 000 

1.00, 000 I 450,000 
90,000 <t20. 000 
90, 000 ~90 000 

.. .. . ..... 90, 405 <JO-, 000 
95,250 428, 625 
95,000 4.25,000 

110, 000 550.000 

hort ton.y. 

1 267 769 
1 2, 995 574,523 
20 ' 126 628, 051 
256,259 695,492 
253, 61- 696, 615 
-39,312 761, 719 
265,503 797,447 
224,254 '"· j 
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Il\IPORTS. 

The import of gyp nm are chiefly fTom a nada, the product from 
the Dominion being very pure and well adapted for t he manufactur of 
pla ter of pari . The follow ing tab! exhibits the total a mount aud 
value of gypsum imported into the nit d States in e 1 67: 

Gypsttm i11tp01'tell into til e Uni ted tates j1·um. 1867 to 1 9!1. 

Ground or caloinecl. Unground. Va lu of 
manufao-

1-----,---1------ - 1 turecl Total. 

Quantity. Value. Quantity. Val ue. 
pln•ter of 

paris. 

Long tons. 

June 30, 1867 .............. $29, 95 

186 .... ------ .... 33,9 

1869 ........ -- -- --

1 70 .. - - - - ... - - - - . 

1 71. ... ----------

1872 .... ---- .. ----
1 73 ... - .. - . . ----. 

1 7~---- ----------

1875 .. -- .. ---- -- .. 

1 7 ---- ----- -- ---
4!!,445 

1 7 .. .. - -- - - - - - .. 33, 496 I 

1 79. - - - . - - -.. - . - . 1 ' 339 

1 0 ..... ---- . . -.. 17, 074 1 
1 1 .. -- ... - -----. 2·~, 915 
1 2 ... - 5, 737 53, 4 7 

18 3.. .. 4, 291 44, 118 

1884 .. --
1 85 .... 
1886 __ _ _ 

1890 .. --

1891.---
1892 .. .. 

1893-- - -

1894 .. - -
1895. __ _ 

1896 .. . . 

4, 996 42, 904 

6, 41 5.l, 20 

5, 911 37, 642 

4, 814 37, 736 

3, 3-lO 20, 764 

5, 466 40, 291 

7, 568 55, 250 

9, 560 97, 316 
6,882 

3,363 

2,027 

3,295 

3,292 

L onu ton•. 

97,951 

7, 694 

137,039 

107, 237 

100, 400 

95,339 

11 '926 
123, 717 

93,772 

139,713 
97,656 

9,239 

96 963 

'256 
99,902 

122,495 

130, 172 

115,664 

127,0 
105,629 

100, 102 

$84.4 1 6, 512 

1, 432 14. ' 720 
1, 292 154 J 013 

2, 553 168, 73 
7, 336 165, 4~9 

4, 319 170, f!01 

3, 277 171, 096 

179, 070 
162,917 

14.0,:- 7 

99, 027 176 125 542 

120, 642 12, 693 150, 400 

12 '107 1 ' 702 171 724 
127, 067 20, 377 200, 922 

152,9 2 a21, 69 1 218, 969 

16 '000 ----.- -- - 210,904-
·119, 544 

115,696 
162, 154 

170,023 

179, 9 

174,609 

110, 257 129, 003 
181, 104 232, 4.03 

164, 300 180, 254 

173, T2 

153, 33 

199, 90 

190,7 7 
220, 14-0 

229, 59 

226,319 

30 J 011 

. - - . . .. .. 211, 924 
' 162,500 179, 237 --- .. ---. 196, 060 

192, 549 215,705 10 352 247,583 

180, 269 I 193, 544 11, 722 1 227, 24.8 

a Not speci!ied from 1883 to 1894. 
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As the imports of gypsum into the United States are principally 
from the Provinces of Ontario, ew Brunswick, and ova Scotia in 
tbe Dominion of Canada, the following table, showing the productlon 
in and the exports from the Dominion, will be found interesting: 

P1·oduction and exports of Cr-nadian gypaun~ fron~ 1886 to 1896. 

Year. 

1 6 .... .... .... ......... . 

~~ 7:: ::::~: :: ::~ ::: :: :::: 1' 
1 9 .................... .. 

1 90 ............ .... .... .. 
1 91. .... . .. .... .......... , 

1 92 ...................... 

1 

1 93 .................... .. 

1894 .. - .. - .. -.. - ...... - - .. 

1 95 ...................... 1 

1896 ...... .. .. .. ........ .. 

a.Entlro 

'l'IIE HE 1I r_, 

Production. 

Quantity. Value. 

Short ton1. 

162,000 
154,008 
175, 7 

213,273 
226,509 
203, 545 
226, 568 

226,17 
205,203 

$178, 742 
157,277 
179,393 
205,108 
194,033 
192,096 
225, 260 
196,150 
202, 031 
202,60 
174,403 

OF 

Ex ports. / 

Quantity. ,-::;::-1 
Short to111. 

142, 33 $155,213 
132,724 1-!6, 542 
125, 50 121,3 9 
17 , 1 2 194,404 
175,691 192, 2-54 
172, 496 184,977 
175, 518 194,304 

a176, 4 9 178,979 
162, 412 160 0 2 

a 160, 9 156,H"HI -----· ------

OME RAN A 

r . E. . Bail y and W . I. 'i• bitten have made in teresting 
analy of ome of tb gyp um rock of Kan a . There ult of their 
inY tigation ba be n publi, hed in tb Kan a uiver ity Quarterly, 
· ol. I, January 1 97. TIJ e amples were coll ted by Mr. G. P . 

rim ley, who x rcised n-reat car to obtain averag representations 
of the d po it . There are three area in Kan a where gyp urn 
d po ' it ar 11ow work d: in the vicinities of Blue Rapid , Gypsum, 
and l\fedi ine Lodg . nly tb two latter have been o far : tudied. 
In tb ir r p rt Me r . Bail y and Whitten peak of the two grades of 
mat rial u din t he mauufa tar of pia ter, the rock it elf and a soft 
eli in t grat d material called dirt.l 1 

In t he analy e which are g i n below ven specimens are from 
Dickin on ounty, t hr e from Salin , and one ach from Barber and 

lay countie . Th re ba b en au active iudu try carried on in Dick­
in on ounty for tbe pa t ten y ar . oupled with t he analyse i a 
cal ulation for each rock bowin g the probable exi tence in nature of 
t h con t it uents. 

'In this respect tho gypsum deposits of Kausns resemble those of Quanah, Texas, mentioned in the 
first part of this report. 
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It i tbe intention of t he inve, tigator to t reat tbe geolo rriMl o cur­
renee, methods of manufacture, and composition of the ma11ofactnred 
products in a sub ·equeut repor t. 

Che-mical cOnt)JOs iti.ou o.f some J\ansas gyp8 11 1~< ,·ooks. 

1- Consti tu uta. 

-l 

ilicaand in oln bleresidue . . 

Iron aucl aluminnm oxides . . . 

Calcium oxide ... ... .. .. . .. . 

,Magne ium oxid e . .. ..... . . . 

Sulphuric anh ydride . . ... . . . 

Carbon dioxide (cal ulat d ). 

Water ............. . . .. . ... . 

Total ............. __ _ _ 

Constituents. 

Per cen t . Pe1· cttJ.t . P er Ct n.t. 

0. 19 

.10 

32. 53 

. 16 

0.52 

. 26 
32.2 . 

.9 

0.3-i 

.16 

2.64 

. 6-
45 .73 4J.61 4-.2 

. 1 1. 90 1. 42 

T 

- '- -
Per cent. I Per cent. I P u · ce11t . 

0.41 12. 13 17.10 

. 29 

32. 5 

. 29 

<16.03 

. 56 

19.70 

. !l!l I 2. Ob 
29. 14 27. 62 

.4.2 

37, 119 

-.03 

16. T 

.59 

3 ·­
•1. 04 

20.46 19 . 47 1~ 

99. 9 1 100. 02 100. 09 1 99. 1 ---1 
1 

9 JO r· 11 "'I =-1-=2-=-=-:J 
7 

Per ce~ ~ Per ••:•~· ~ p,,.,.,,.; P Pr <:ll. Pet cf-:::.1 P t• r r("1tt. 

Si lica and in olu ble r e i<l ue .. 0. 3. 0. OOJ 0. 3 I. O<b 3. 06 1 . 69 

Iron and n,'nminum ox ide . .. . 12 . 23 .1 . 5b . 34 1. 21 
Culoiulll o:...itlo.............. S:J. 5T :.!. 04 / :.! . '1 :l:U:JO I :Lti. L 

)I ague ium oxide. .. .... .. .. . 27 . 22 1 . 46 . H . 43 
ul·phnric anbydrid .. .. .. .. 46.12 45 . .95 J5. 77 39.60 33. 27· 

Carbon diox1d (calculated). . 57 . 63 . 50 5. 34 3.15 

Water ................ .... .. 19.96 19.54 1 20.37 17. 2 17.24 15.29 
i---'---------:----

99. 96 1 99. 76 1 99. 6 100. 13 a 99. 9 1 a 9 . 75 Total ... ......... ... . . 

a Alkalies undetermined. 

According to the above analyse the probable composit ion of be 
rock iu nature is bown below: 

P 1·obab le composition, in n ature, of th e YJJpsunt 1·ockf! of Kauscts. 

I 2 3 <l (j I - ---
Consti tuents. 

Per cent. , P er cent. Per cent. Per cent. 

0. 52 0.34 0.41 12. 13 0. 19 
Per cent . 

Sili ca and insol uble residue .. 

Iron and aluminum oxides ... .10 . 26 .16 . 29 . 99 

Calcium sulphate .. .. . .. .. .. 77. 46 75. 4 76. 98 'i . 25 64. 63 

Calcium car bonate .. .. .. .. .. 1. 43 1. 7 1. 68 . 55 3. 57 I 
Magnesiumcarbonate.... . .. .34 2.06 1.30 .61 . 8 1 

Water .. .. .. .. .. .. .. .. .. .. .. 20.46 19.47 19. 63 19. 70 16. 75 

Total .... ... . .. . .. . . . . ,99.98 --;:oo.Q2 1 100. ~·- ·~· 81 ~~ 

6 

Per cent. 

17.10 

2. 04 

56. 58 

7.71 

1. 24 

15 1: I 
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P1·oba.ble comJ>Osition , i n ?Jatu,-e, of th e fl.lfPBUm rocks of lia11 sas-Cont inn ed . . 
_c_o_n_'_it_n_'_' t--s-____ , '" ~' I ' "u•~~ p., ~• I ,.~':.,, I p,'-~m-, '-P-e-::. :I 

Sili ca a mi in ·olu blc r sidn e .. 

Iron a nd aln mi nnm oxid e __ _ 

a lcinm . nlpba.to __ .... . . _ .. 

0. 35 0. -5 I 0. 38 4-. 54, I 3 06 1 1 . 69 

- ~ - ~ . W . M . M l.m 
1s. ·w 1s.n 77. 1 11. 57 67.32 I 56.56 

Cnlciu m carbonate . ........ . . 56 . 86 I .. .... - . 5. 07 I 11. 03 I 6. 10 
:Magne ium ·a rbonato ...... . 

\Yator . . . . .. ..... .... . .. _ . . _1 19.96 19.54 20.37 17. 82 17. 24 15. 29 
. 57 _ J 7 _ 96 . 5g . 90 I . 90 

T ota l . .. . . _. _·._. _· ._._· _ .. _ .. ...:.!_99_._96---'--1 99. 76 ~ 100. 13 99.9"! 9. 75 

Tho localities from wh ich the above sample were ta ken are : o. 1, 
l\Iedicine Lodge · No. 2 Hope sbaft ; No. 3, shaft we t of Hope; o. 
4, from bowlders on a hill near Hope; .r o. 5, "dirt" u ed at Dillon 
mill ; o. 6, "dirt'' from a place 3 mile outh of Dillon; 'No. 7, rock 
from a mall quarry a l ittle south of Dillon; o. 8, rock from mine at 
Solomon Mill ; No. !J, rock about one-fourth of a mile east of Solomon 
mHls (.r ·o. 9 i mixed in mall quantities with 'No. 8); No. 10, ' dirt" 
from A cme ement P ia ter Company property near Gypsuru city; o. 
11, ''dirt" from Acme Cemen t P laster Company's property at Rhode ; 

o. 12 dirt from Longford mill. 





b ing of tid gra i . 

ALT . 

BY EDWARD W. PARKER. 

PROD CTI N. 

has hown an increa e since 
3. In 1 96 th amount of alt 

ommou .fin alt i a medium b twe n tb biO'her o-rad , pr pared 
p ially for dairy and table u , and the coar er grade us d by pack-

rs agriculturi t , t ckm u ilv r melter tc. It is largel used 
for tabl and dairy purpo wb u the high r pri 'e charged for the 
.fin r grade render tb m nod irabl ou couomical grounds. The 
average price per barr 1 rec iv d by manufactur r in 1 96 for common 
tine alt was 23. 9 p r barrel. Th largest producer of common .fine salt 
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is i\1ichigan, who. e product of thi · Tade in 1 96 wa, _,,95-J.,GO barr 1 , 
averaging 19 cent p r barrel. Ohio produc .d 1,173,2!)5 barr 1 , nt 
an average pri e of 26 cent per barrel. New York producerll,021 22 ~ 
barrel , which olU. for an av ' rag of 3U c nt · p r barr l. Tll output 
of Kansas in comtnon tine alt wa. !)22 (L .. 3 barr l , bringing an av rag 
of 29 cents per ban l. Penn"ylvauia pr due d 177,312 barr l and 
We t Virginia 171 9~1 barrel , avemo-in.; _6. 7 cent ' and 0 nts, 
re pectively. 

During h t u yea,r following- 1 3 
replaced a gre~tt deal of English and oth r import d . alt, b •au 
improv d method. of r fi.ninN ad pt d in th i country which ha e 
euabl d produc r to u cc. sfull comp t in quality f th pr duct 
with the output of the b t work f tb Old orld. [n 1 1 tb 
import of alt exceede.d 1 000,000 000 1 onnd houo-h thi wa 
tional. The importation iu 1 3 a mount d to 67 915 603 p und ; 
in 18 , five year · later, th ey bad deer a ·eel to 625 030,~35 pound , an d 
in another he years (1 o: ) to 348 519,1" pound. . Tb pla ing f alt 
on the free Ji t in ugust, 1 94, in r a d iwportati n in that y a r 
to 43.:1,,155, 70 pound iu 1 95 to 55\:l 161,669 pound . In 1 !) tll 
import amounted to 5 ... 0 411, ..,2 pouud . 

The following table exhibit the d tail of alt produ ·tion in th 
United tate in 1895 aud 1 96 by tate with approximat di tribu­
tion according to grade . 

Production of salt in 1896, by tates and grades. 

tate. Tabl and Common ommon ::l 
__ da- ir_y_. ___ fin_e_. ___ co_• _rs_e._ --P-"c_k_er_··_· _ Conrsc Ml~~ 

Barrels. Barrell. Barrels. BarreL!. Rarrtlt. 

ali forn.ia . . . . . . . . . . . . . 41, 714 1, 429 1 30, 371 22, 500 306. 2:-0 

Kno as .. ..... ..... . .. . 93, 174 022.623 .J., 310 42,250 ..... . ..... . 

::\lichigan ... ..... . ..... 1 152,388 2,954,60 1 2, 400 31,565 13, 622 

New York: ' 

Oooodao-ad is t rict . · ----- ----- 64. 347 11 .......... 

1

1 ..... ....... 2,161071 
War-:tw district... 961,721 00,055 97,786 ...................... .. 

ontb rnNewYork I 
and Genesee dist. 3 7, 277 156 26 12, 626 60,473 30 000 

R ock salt ... . ....... . ___ _ . _ ........ ... _ .. _____ . _ .. . ............. ' .. _ ... ___ _ 

Ohio . .... .. .. . . ... . ... 400 263 1, 173,295 3, 765 5 035 ........... . 

Peon ylvania . . . . . .. .. 715 I 177, 312 I 19,714 55 . ..... . .... . 

~t:s~-~~~~~;~. :: ::::::: 7~::~ ~ 1~~:::: ~ ---~~-~~~- .... ----~~~- ..... ~:~·~ ~ --
Illinois, Nevada, T exa , 

Louisiana, and Vir-

117, 271--: 160, 660 .. ...... --1-- ......... - 10, 000 
--------1---------1 

2, 230, 409 
1
6, 598, 733 : 3oo, 365 I 163, 035 2, 5. 1, 086 

I I 

I gioia .............. .. 

L_Total . .. .... .. .. 
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P1·oduction of salt in 1896, by S tates and grades-Cont inued. 

Other !Total Jlrodnct. grade . ~---S-ta_oo_. ________ , ___ R_o_ck_. __ , __ M_·_ill-in_g_. _, 

Barrels. B arrels. Barrel•. 
California. ..... . ...... 25, 714 ... .. .... . 2, 143 
Kau as ~... . . . . . . . . . . . . 344, 60 ... ...... . 1,642 
Iicbign n .. ..... ........... . . . .... . . . . ... . . 9,65:-
' wYork: 

··· · --- --· 
2, 729 

Onondaga di t rict . .... . . . .... . .. .. . . . . . 
Warsaw di tri ct . . . 1 ............... . ... . . 

.'ontl.l rn NewYork 
and en e d i t . ... .. . . . . . . . . . . ...... 10,679 

Rock salt. . . . . . . . . . 1, 240, 4.50 . . ... .. .......... ... 

1 ~:~~~; i ~~~1-i~- : : :: : ::: : :::: : : :: :::I::: ::: :::: :::::::::: 
tab . . . . . . . . . . . . . . . . . . . ....... . .. , 133, 271 3, 093 1 

W est Virg inia .. . ............. . ... ..... . . . . J ... ...... · 
Illinois, ' entda, Texas, I 

Barrels. 
430, 121 

1, 408,607 
3, 164, 238 

2,228, 418 
1, 9-12,291 

657, 881 
1, 240, 450 
1, 662 358 

19 ,596 
279,800 
176, 921 I 
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$19 . 963 
397,296 
718,408 

575,i32 
729,324 

270,612 
321, 313 
432, 877 
56, 717 
96,550 
50, 717 

Lou isiana, and Vi r - 1 j 

gi "'::.,:, I'· :::: ·: I ;;,, ;;; : ;~, ;;; , .,, : : :~ I' ::: 
~ tat.e . I 'Tabl . Dairy. Common I Common 

H n e. con rse. Packer's . Conrse 
solar. 

Barrekl. Barrell. Barrtll. Bane!s. Barrel-1. Barrels. 
21 -36 14 571 3, 321 H-, 2 6 33, 929 193 571 

... . ... .... 67, 119 .. . ..... . .. ... . . .. · · ·· · · · ···· 
J\nn.;t .... ... .. ... . , 47 499 3::!, 15 

1 
924, 625 10 714 . . ........... . . .. . . 

Lon1 iana ......... .................. .. , .... . . .. ... ... .......... .... •••• ····· · 
1i bi an . . ..... . ... 10- 021 36 40- 2, 977, -07 122, 000 61,031 30,000 

varla ........ . ... a7 000 .... ...... .. ....... ... .... .. .... .. . .... ······ -- --

' w York: 
nondag!Ldist. (b) ... . .... , . ..... . .... 55, 247 .. .. .. ... .. . . . . . . . 632,870 

G neace distri ct .. 1131, 257 236, 4-73 11 , 179 14, 9 0 2, 827 - .. . ... --. 
War a.w diatri t .. ' .... ... . al, 17 , 1.66 985, 0 2 79,153 13, 000 .. ..... . . . 

01~:~ ~~ -~~1-t. :::::::: :::: 7:: 7: : 11 .. ;295:26-0596. - ·41-45 1·,:85~~ - .. 2i: 84~696. ···;:ooo· :: :::::::: 
:E euns.dvanin. . . . . . . v . •• .. . . . • 13, 143 
Texas ...... ........ .. ... .. !. . ......... 12-,ooo .. ......... .... ... ...... ·· ·-

tal!. ... . .... ...... 14-, 300 39,250 21, 171 
Vi rg ini a . .. .. . . .. . . 4, 000 . . . . . . . ... . 52, 000 
" estVirginin .... .. 7,17 169,5-~2 . . . . ... .. ... . .... .. . ..... . . . 

7, 936 5, 014 114 2 6 
9, 000 . . . ' - - . - . . . . ... ... . 

a. lo lu<l s both dn.i.ry nod tab le sal t. . , 
b , nit in brlno used iu cJ1emica l works nt yrn use is in lu<led in Jlroduot of Ouoodaga <ilstn ot, 

although tb o wells nro uot within tbe reservation. 
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Barrtl1. r= tate. Rook. 

--
B arnls. Barul1. 

California. . ........ 24, 64 . . . . . • . . . . 12, ~7 

lllinoi ... . . .. ..... .... ...... . .. . . · . ·. · · · · ·• · · · · · · · · · · 

Kan as ..••••..... • . 313, 71<b . ........ . 11, 250 

Loui iana ....... . . . 159, 771 . .••.... . .... ..... .... 

hli chio-an .... . .. .. .. ... . . . . . ..... .... . .. . 11, 431 

Nevada ...... ...... ..... ... .... ... .. . ...• · ··· ·· ·· · ··· 

New York: I 
Onondaga di t. (n) .. . .... .•. ....... . ... . 

Genesee di trict .. ............ 1 .... . .... . 
v.·ar aw di trict ... .... . . . . . . .. . .. .. . .. . 

1, 651, 707 
2, 95~ 

64 735 

Rock salt.. ... . . . . 1, - 5. 700 ..... . . .. .. .. . . . .. . .. . 

Ohio . ...... ... ... .. !... .. . . . .... . ... . .. . . . 2. -79 

~:::: ~ ~,:~ ~~ '~ :: : ~ :: : :::: :::: :::: , : ::: ~: :::: :: :~ :::: :::: 
Utah . .. .. .... ... . . . 5 71-t 40, 107 46, 707 

]. 

Totnl value. 

Barrels. 

31 , 935 $15 ' 3 

67, 119 31 5-l 

1, 341, 617 4 3, 701 

159 771 7 169 

3, 343,395 1, 0-J '251 

7, 000 5, 600 

2, 339, 24 576, 999 

6, 671 10 , 537 

2 32 ,136 916,1)62 

1 5 5 700 341,200 

7 1, 033 326, 520 

157, U3 67,411 

125, 000 55 000 
294,4 ~ 121, 762 

Yirg inia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 000 40, 000 

I W~t :~~~~· : ~ u ;;: ,~ u;,u .~~; ~ 13 ::: :: I ···=:~: 
a Sal t in brine used in chemical works at .n acuse is included iu p roduct of 

although the wells are uot within t he r e e rvation . 

E TABLISHME IT AND PROCE E . 

Exclusive of the rock·salt mine there w re 154 e tabli hment pro· 
ducing alt iu the United State in 1 96. More than one· third f the 
total number of e tabli hments were in Michigan, 54 con ern in that 
date reporting production in 1 96. ew York produced alt from 39 
e tablishment of which 20 u ed solar beat for evaporation in the 
manufacture of coar e salt at yracu e. California reported from 23 
e tablishments, of which 21 u ed olar beat. Kausa bad 10 tabli h· 
ment , all but one of which u ed artificial heat. From Obi 12 concerns 
reported, all of which used artificial heat. Out of 5 e tabli bment in 
Utah 4 u ed solar heat, aud 1 u ed steam. Four establi bments in 
West Virginia and 3 in Pennsylvania used artificial heat. There was 
butone establi hmentinea hoftheotherfour States-lliiuoi, evada, 
Texas, and Virginia. 

Out of the total of 154 establishment , 49 used olar heat, 26 u ed 
open pans, 18 used vacuum pans, 6 u ed kettles, and 2 u ed grainer . 
A seeming discrepancy exists between this and the total. The expla· 
nation is simple. In quite a number of establishments more than 
one process is employed. Some concern n e both open pan and grainer 
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or vanuum pan and grainer, and the one e tabli hment in Texas u ed 
thre method of evaporation- olar, open pan, and grainer. When 
op n pan are n ed h at i n ually applied direct, the pan being placed 
over a long combu tion chamber, through which the flame · fl'Om the 
furnace are carried. Direct heat i al o u eel for kettle . Out of the 
18 producer u ing vacuum pans, 13 reported the u e of team beat 
and 5 mployed direct heat. The grainer proce s require team exclu-
ively. Th team i arried through pipe submerged in the brine. 

This proce i u ed much more generally han any other, t here being 
2 on u iug grainer in 1 96, and only 50 in which th e other 

tbr e proce e too·ether were employed. 
The total number of salt e tabli hm nt in each State, the proce e 

employed, and the m th d of u ina beat are bown in the following 
table: 

Processes e1nploy6(l in et:aporating salt jron~ bri11e in 1896. 

tate . Sol I Open Vacuum K ttl I Grain- ~·~:~~k~ ar. pan. pan. 6 e. er. r port-
ing. 

------ __ , __ --------------
ca.:if~rnia ...... ... . 21 I 1 , .... . . .. ,.. .... 1 1 I 1 

~~:0~ ::::::: :::::: ... ~- - ~ --. ~-. -----~. -,:::::: ~ .. -- -~-- I ~ 
A1ichigan . . .. .. . . .. . 1 5 8 

1

.... .. 45 4 51 

evn.da . . . . . . . . . . . . . 1 .............. . ........... , .. .. .......... . . 

w York: 

nonda •a . . . ... l 

" ' 11 aw .... ... . ,l 
o 
1
:,e; he ; ;l· ~--~- ~ ..... , 

York .... . .. .. 

bio .. .. ... ..... .. ... .. .. 
P unsyl,·an ia .. ......... . . 

1 

tab. . .... . . . ...... -! 

3 
1 

1 

1 

5 

4 

5 1 

15 

2 

1 

5 

7 

6 

1 

1 

13 

9 
2 

1 

1 

23 
1 

10 
5-J, 

1 

25 

12 

3 
1 

5 

Virginia..... . ...... . . . .. . 1 . . . . . . . . . . . . . . . . . . . . .. . . . . . . 1 1 

, . :-~~~·;·u u;;~u~-ru ,_~ ~-+--+--+,-~I 
OTK.-Rock salt mines are not Included iu tb abo,-e table. 

two i n Kanene, one in Louisiana, n.ud two in New· York. 

In r porting production orne operator u e the bushel a a unit of 
m a ur meut orne the hor ton, and orne the banel. For the ake 
of conveni nde the product of each State in the preceding and follow­
in a tabl bas been reduc d to one unit, the barrel! containing· 2 0 
pound , or 5 bu h 1~:~ of 56 pounds, and a ton being equal to 7~ barrels. 
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PRODrCTION I :r PRE"VI 

ontp(walire table ofproduolio >t of sal/ in 

tate or Territory. 

Barrell. 

Michigan ................ .. , 2, 94,67.., 
· ew York .... . ......... .... 1,619,4 '6 

Ohi o ............. . ..... .. . . 1 350,000 

Louisiaua .......... .. . . . .. . 

'ali forn ia ........ ... ..... .. 

1 Utah . ....... . . .. . ......... . 

Nevada ...... ...... ...... . . 

Illinoi , Indiana, Virg inia, 

Tennes ee, Kentucky, and 

320 000 

-65,215 
21-1, 2 

107, 143 

21,429 

YnJ u . 

15,000 

YE H ' . 

uautity. 

Barrtla. 

3, 161, 06 
1, 7 I 454 

320,000 

310,000 

223 964 

17 571 
114,2 ~ 

17, -7 

other tate and Territo- I 
rie (a) ..... .............. 400,000 377,59- 400,000 

Total ........... .. . .. , 6,192,231 -1,251, 042 6 514 937 

tnto or Territory. 

iichigan .. . ...... ..... ... . 

New York ... . ... .... .. .... . 

Ohio ..... ..... .... . ...... . . 

Wet Vi rginia ............. . 

Loui iana . ...... .. ...... .. . 

California ... .............. . I 
Utah .. .... . . . ...... . .. .. .. . 
• ~ e,·ada .. . ..... .. . . ...... . . 

Illinois, Indiana, Virginia, 

Tenne see, Kentu cky, and 
other tates aod Territo-

rie (a ) . . ................ . 

Quantity. 

Barreu. 

2, 304,7 7 

306, 7 

223 184 

299,271 
221,42 

107, 140 

28,593 

250,000 

Value-

2,967,663 

74,258 

199,4.50 

145,070 

139, 911 

160, 000 

75,000 

20, 000 

243,993 

Quantity. 

Barrtu. 

1 3, 677, 257 
2,431,563 

400, 000 

250,000 
299,691 
214,2-

164,2-

30 000 

240, 000 

Total . . . . . . . . . . . . . . . . 7, 038, 653 4, 825, 345 7, 707 0 t 

a EKtimnted. 

YuJu . 

$2,392,5 6 

705,97 

-01,600 

195,000 
12-,677 

120,000 

0,000 

12,500 

36-1, 443 

4, 197, 734 

1 6. 

Vain. 

$2,426 9 9 

1, 2-13, 721 

260,000 

162,500 

10 372 

150, 000 
100,000 

21, 000 

352,763 

.J., 825, 345 
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Compa1·ative l!tble of produ cUou of Bllli in clale1J 011d 1'erl'ilorir.sf7·om 1 83 to 1896-Coot.'d. 

188i . 1 
~tato or 'J'Grritory. 

l--~-u-an-t-it_y __ ~,_-_-_-v_-._-l_u_e_--_-_-_ :1 ~---Q--~u-a_u~t~it~y-._-_~l~----_--v_a~~~ue_. ___ ll 

Michigan ....... .... . .... . 

ew York .. -- -- ..... .. .. . . . 

West ' irg inia ...... . . .. ... . 
Louisiana . _ .. ... . . ........ . 

alifornia . ..... . . ......... . 
tab ... .. ...... .. .... ... .. . 

B arrels. 

3,944,309 
2,3-3, 560 

365, 000 
225, 000 
341, 093 
200, 000 
325,000 

~:::; · ~~~~~ · -~~~ · ~;~~~ i~~~ · 1 · ·-- - · · - ·- · · 

ries _ . . . .. __ .. . .. . . _. . . . . . 250, 000 

Total . . . _ .. .. .. ____ . . 
1 

8, 003, 962 

$2, 291, 842 
936, 94 

219,000 I 
135, 000 
118, 735 
140, 000 
102, 375 

.. --- .. ---- -

150,000 

4, 093,846 

1889. 

tate or Territory. 

Quantity . Yalu . 

B arrels. 

3 2,0 ' 909 
1, 136, 503 

250, 162,"'00 
irgillia ........... .. . 200,000 130,000 

32- 629 152, 000 
150, 000 63 000 
200,000 60 000 
450,000 202, 5()(l 

t.at and Territo-

Totnl ...... . ......... , 

Barrels. 

3,866, 228 $2,261, 743 
2,31 ,483 1, 130, 409 

380,000 2J7 000 
220 000 143,000 
394,385 134,652 
220,000 92,400 
151, 785 32, 000 
155, 000 189,000 

350,000 143, 999 

8,055, 1 4,374, 203 

1890. 

Quan ti ty . Value. 

BarreZ.. 

3, 37, 632 $2, 302,579 
2 532,036 

231, 303 
229,93 13~ , 

273,553 
162,363 
427,500 126, 100 

2 666 397, 199 

200, 000 

4, 752,2 6 
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Con~pamtive table of prodtwtiou of Bltlt in late and 1'en·itories fron~l 3 to 1890- 'out' d. 

1891. 

tn to or Terri tory. 
Quantity. I Yalu . 

Bar-rel$. 

Michigan. . . . . . . . . . . . . . . . . . . 3, 966 784 
Kew- York.................. 2, 39 544 
Ohio ............... . ... ... . 

We t Virginin ............ .. 

Louis iana .. ............. .. 

Cali fornia ..... ...... .... .. 

Utah . ............. ... .... .. 

Net"ada .................. .. 

Kansas .................... . 

Illiuoi ....... .... ........ .. 

V irginia .. ............. . .. . 

( lt ) 

(a ) 

173,714 1 
200 949 
969,000 
60.799 I 

85-.536 
39 670 
70, 4-12 

30·l, 775 
34, 09 
70,425 

- ~::~s~~~~ ~i ~'·_::: :::::::: ::: :::::::::::: :::::: :::::: j 
Other tnte and Territo- I ries .. ............ --- -----

Total ........ .. .. .. .. 

tate or Terri tory. 

Mi chigan . ........ ........ .. 

New York .... ...... .. .... .. 
Ohio ....... ...... ... ..... .. 

West Virginia ............ .. 

Louisiana ................ .. 

California ................ .. 
Utah ... .................. .. 

Nevada .. . . .. ..... . ........ . 
Kansas . .. ...... . ....... .. . . 

illinois ....... .. ...... .. .. .. 

Quantity. 

6, 559 
1,277,180 

59,161 
Virginia .......... .... ..... ....... .. . . . . 
Pennsylvania .. .. .. . .. .. .. . 280, 343 
Texas . . .... ... ... . .. . . . . . .. 126, 000 

Total......... .. .. .. .. 11, 897, 208 

1, 
209,393 
6 222 
97 200 

137,962 
130,075 

4,4 1 
471, 543 
30,168 

~ .. ........ .. -... -
136, 436 
110,267 

4, 154,668 

a Included iu "Other States." 

Quantity. 

Baro· cu. 

$2,0,1.6,96~ 

1, 662, 16 

9,-4.4 394,720 

200,000 100,00 
235,77-t 104.,93 

1,292 471 340,-i<12 
22,929 22, 06 

1 4 0 100 773 9 9 
60,000 4 '000 
60, ooo I 50, 000 
z- 571 10, 741 

121, 250 99 500 

1, 999, 146 
1 7, 432 
51,947 

1 6,050 6, 134 
332,246 172,67 

26 ' 1 6 209, 077 
3 670 4-, 030 

1,382,409 529,392 
50,000 27, 500 
64, 222 4.3,5 0 

203,236 83 750 
142,857 101,000 

12,967,417 4,739,285 
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Com.pamti11e tab le of Jn·ocluct ion of salt in tates a 11 d T&r rito1· ies f ront1888 to 1896- on t' d. 

l 95. 

Stnt or Terri,m·.r. 

Quantity. I Value. 

B arrels. 

Mich ig::t n ...... . . . . . . . . . . . . . 3, 343,395 

X ow York.. .. .. . . .... .... . . 6, 32,331 

h io .. .... . . .. .. .. .. .. ..... 
1 

7 1, 033 1 

\Vest Virg in ia ... . . . .... ·· ··1 176, 7_0 
Loni ian a. . . . . . . . . . . . • . . . . . . 159, 771 

Cal ifornia. . ..... ... .... .... 31 , 935 

I\ t:~(; ~·: ~ ~ ~ ::::: ~ ~ ~ : : : : ~ ::: 1 29~: ~~ 
J\an a . ... . . •.•. . .. ... ... .. , 1, 34 1, 617 

Illi no is. . . ... ... . . .... ... ... 67, 119 31, 54. 

Virgini u. . . . . . . . . . . . . . . . . . . . 65, 000 40, 000 

~ ~:s~~ ~~: ~. i ~- ~ : ~~::~ ::~ :::~ 1 ~:;·: 67, 411 

Other ta te .. . ... ... . . . ..... ....... .. .... .... . ... . . 

Tota l . . . . . . . . . . . . . . . . 13 669, 649 I 4, 4.23, 0 

a ln lurled iu " thcr tntes." 

Qua ntity . 

BatTels. 

3, 164., 23 

6,06!1,040 

1, 662,35 

176, W1 
( a ) 

t130 121 

279, 00 

(a) 
1,40 607 

(a ) 

(a) 

19 ,596 

(a ) 

E VIE W F THE l :rn 'Ill Y IN 1 OG . 

Ya!u~. 

$71 ' 40 

1, 896, 1 

4.32. 77 

50, 717 

(a) 
19 , 963 

96,550 

(a) 
397, 296 

(a ) 

(a) 
56, 717 

(a ) 

192,630 

4, 040, 39 

!)6 wa on of ov rproduction, 
of ondi tion unparall eJ d in 

GEOL, l T 5-- 1 

; 
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upp l!f of sal/ j o1· (lonte~lic consumption in 189-'J, 1894, 1895, a11d 1896. 

Dom t ic product ........ 0. 
I mpor t.s . .. 0 • • _ 00 • • •• ••• •••• 

TD EA.'"PORT '. 

15, 71, -

30, 191 

The imports of alt into tbe Tnited States exhibit an almo t con­
stant decrease from 1 1 to 1 93. The de.cr a e wa particularly 
noticeable in the imports of refin d alt, du in great mea ure to the 
improvements inaLlgurated in tbe manufacture of table and dairy alts 
by Am rican producer , which ha made tbe dome tic product equal if 
not uperior to alts of foreign make. The tariff act of 1 94 placed alt 
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upou t he free list, a nd importations have since been larger , increasing 
from 348,iH9,173 pounds _in 1 93 to 434,155 708 pounds in 1894, and 
nearly 560,000,000 pounds iu 1 !)5. In 1896 the import of foreign salt 
amounted to 520,411, 22 pounds. · 

aU i mported and ente1·ed jo 1· C0 11 B 1Wlptio1~ in the nited tales, 1867 to 1896, i 11 clusive. 

Year ended-

1 

1 

1 95 ..... . 
1 96 .. . . . . l ____ _ 

In bn"•· ba rr l•, nnd otber 
packa,q s. 

Quantity. 

Pounds. 

25 ,232, 07 
239,49-1-, 117 
35, 3r, 496 
31 673,091 
331 266, 140 
359, 005, 742 
3,'i:.. 109,9 :I 

375 2 , 472 
•J , 970,531 
412,442 291 
3~9.969. 300 

312 911,360 
310,759,010 
3· 1 276 69 
319,-32,750 
275, 774 ,571 
23 '921 421 
10.906, 293 
172,611, 041 
FO, 033, 1 2 

3"0, 620 

Y alue. 

$696,570 
915,546 

9?>,272 
797, 194 
00,454 

In bulk. 

Quantity. 

Pounds . 

229 361 323 
219,975,096 
256 76-, 240 
34-9, 776,433 
27·l, 730, 573 
257, 637,230 
3 ,012,132 
427, 294,209 
401, 270, 315 
379, 47 , 21 
444, 044,370 
414-, 13,516 
4.34, 760, 132 

412 322,341 
36'i, 621, 223 
343, 216, 331 
272 650,231 
234.,499, 635 
243, 756 0-14 
2_0,309, 9 5 
~01,366, 103 

146,945,390 
101 , -2-, 2 1 

1, 87J , 644 

1, 627, 030 

V"nJu . 

$336,302 
365,458 

549,111 
462, 106 
532, 31 
483,909 
532,706 
54 ,425 
65 , 06 
474,200 
451, 001 
433, 27 
3 6, 58 

371,000 
32 201 
246, 022 
249 232 
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Salt intported anrl enle1·edjor OO!I.Sit?n)J iion in th e n ited tales, etc.- ontinu d. 

For the purpose of curing Not elsewhere spooifl <1. 
fi sh. 

Yenr ended- 'l'oi:11 vnluo. 

Qnnntity. 

P 011nd8. 

Jnne 30, 1867 .. .. .... .. ..... .. 

Dec. 

1 68 .......... .. .... . 
1869 ... . .... .. ... .. . . 

1 70 .. .. 

1 71. .. . 

1872 .. .. 

1873 .. .. 

1 74 .. .. 

1895 .. .. 

1896 .. .. 

132, 4 33, 97:... 

100, 794,611 

9-!,060,114 
109,024,446 

133,395,065 

134, 777, 569 

93, 723, 

8,6 ,490 

8, 351, 913 

alue. Quantity. Value. 

P ou7lds. 

12-6, :..76

1 

.. . ... __ .. .... 

1 

........ .. 

140,7 7 ...... . , .. .. .......... .. 

96, 9 ........ .. .... ...... .. .. 

95, -11 .. ................ .... .. 

119,667 .......... ... . . . ...... . . 
144,347 

12,195 

11, 814 

17 1 112, 857 $263, 707 

548,007, 449 739,122 

510, 0 2,259 687, 90 

$1,032, 72 

1,- l , 00-l 
1, 246, 4110 

1, 39:., 116 

1, 7-11, 62 

1, 733 559 

1, 6J3, 02 

1,77 ,565 
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alt of d mestic p 1·oduction expoTI.ed f ront th e United tales from 1790 to 1896, inclusi ve. 

ept. 30, 1790 .. 
1791.. 
1 30 .. 
1 31.. 

1832 .. 

1837 .. 

1 38 .. 1 

1 39 .. 

Juu 30, 1 43a. ' 
1844 .. 
1 5 .. 
1846 .. 

Quantity. 

B ushels. 

31, 935 
4,20 

47,4 
45, 47 
45 072 
25,069 
9,064 

126, 230 
49,917 
99, 133 

11-1, 155 
264 337 

92, 145 
215,084 
110,400 

•JO, 67 
157,529 
131,500 
11'7. 627 
202, 2-t.l 
219, 14 5 
::n2, 063 

576, 151 
533, 100 
717,257 
475, ·145 

537, ·101 

397,506 

mont hs. 

value. 

$ ,236 
1, 052 

22,97 
26, 8.J8 
27, 914 
18,211 
54, 007 
46, 4 3 

31,943 
!j ,472 

67,707 
64,272 
4.2, 2.!6 
62, 765 
39,064 
10, 262 
47,755 
45, 151 
30,520 
42,333 
73,274 
29L 

T 103 
61 , 424 
9,31G 

] 19, 729 
159,026 
156 '79 
3ll 495 
190, 699 
162,650 
212, 710 
129,717 
144., 0-16 
2~ , 109 

Yenr nd cd - Quantity. Value. 

Btuhels. 

June 30, 1863 .. 
1 64 .. 
1865 .. 
1 66 .. 

58.J, 901 $277, 38 
63-, 519 

5 f'l,537 
70,6!4 

605, 25 
62!,970 
442,94.7 
298, 142 
120,156 

42, 603 
73,323 
31,657 
47, 0!:14 
51,014 
65, 771 
72,427 
4-3, 710 
22, 179 
45,455 

.. 5, 359,237 
5,37 ,450 
4,927,022 

1891 . . 4,44 ,846 

1 92.. 5 20 ' 935 
1 93 .. 5, 792 207 
1 9-L. 10, 53, 759 
1 95 .. 7,203,024 
1 96 . . 10, 711,314 

b Pounds from l 5. 

43, 777 
15,701 
16,273 
18, 378 
20,133 
24,968 
13,612 
6,613 

14, 752 
1 ,265 
17,321 
26,007 
26, 4. 

30,079 
23, 771 

2 '399 
38,375 
46,780 
30,939 
43,202 

In counecti n with tlle abov tables it is in teresting to note the sources 
from which our import d salt i~ obtained and the markets supplied by 
our export of domestic alt. For this purpo e the following tables, 
showing the countries from which we import, the amount and value 
of the salt received from each, aud al o the amount and value of the 
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salt exported to each country and t il port through which exported, 
are given for the thr e fiscal years ending J uu 30, 1894, 1 95, and 1 96. 
It will be ob ·erved that the vrincipal our ·e of upply i. tb nit d 
Kingdom, from which we imported 136,5~0,19G pouud · out of a total of 
345,479,066 in 1 94, 266 090 597 pound out of a total of 496 10 G01 in 
1895, and 329 381,633 pounds out of a total of 515 ,27() 500 pound in 1 flG. 
The import from Great Britain were a.bout 40 per ent of t he total iu 
1894, more than 50 per cent in 1 95, and n n.rly GO per c nt in 18flG. 
Italy exported over fl3 ,000,000 pound to t hi country in 1 94, n.ud th 
' Vest Indies nearly 100,000,000 pound , ·o tba,t the amouu t rec >iv d 
from tllese three ource 'Ya 329,016 4-!3 p und:;, or fl~ p r c nt of the 
total. In 1 95 the impol'ts from Ita.ly fell off to 1, 725 6 6 poundR, 
while tho e from the We t Indie iucrea.ed to 1' 7,325,12 pound . In 
1896 the import from Italy were 7 ,76 ,053 ponnd , n.nd from th Vi t 
Indie 136,39G,990 ponnd . The total from th ame three 
485,141,411 pouud in 1 95 and ~44,5J6 676 pound in 1 96 
per cent. 

The prin ipal export are through tbe port of San Franci co, and to 
the Central mericau States, Mexico, the Hawaiian I land Japan, 
and A iatic Ru ia. bout 2~ p r cent, or a littl mor , goe aero 
the Great Lake to the Dominion of Canada. 

The import and export for t be pas three fi cal y ar , with th coun­
t ries from which imported and to whi h xportecl, have be n a follow. : 

Imports of salt dtwing the fiscal yea1·s ending Jtw e 90, 1894, 1 95, and 1896, tcith tile 
countries from which exported. 

Yenr nding J~we 30, 1895. 

Country from which 
exported. 

Year ending June 30, 
1 94. 

Free. Dutiabl . (a) 

Pound. I Value. 
1
_ P_ o_u_n_ds_._

1
_ v_n_1_ne_._

1 
__ I_,o_'_'"_ds_._

1 
__ v_ n_l_ue_. 

Belginm ........... .. 10,2 6 

France .. .. .. .. .. .. .. 4, 783, 9 0 

Gennany......... .. . 672,963 

Italy .. .. .. .. .. .. .. .. 93, 205, 16~ 

PortugaL .. . . . . . .. • .. 2, 572, 735 

Spain............... . 2, 349, 078 

nited Kingdom : 
~.ngland . . . . . . . . . 136, 538, 796 

Scotland......... 11, 400 
Van ada: 

Nova 'cotia.New 

$14 2, 020 

3, 636 .............. 
1, 748 ···· -········ · 
67,~4 65,461, 114 

,833 419, 8« 
1, 596 ·······- ·· ···· 

422 007 } . 
' 

56 
I 244, 566, 953 

$30 ........ .............. .. 

·· ····---- 1,400 $46 

-----·---· 186,413 871 

42, 761 16,264,572 11,3 

348 3, 618,272 3, 259 

....... ... 3, 6 0, 272 3, 376 

43), 64.2 21,523, 644 46, 025 

Bruns wick , etc. 4, 415; 5 1 9, 549 275, 400 425 2, 2!17, 390 6, 528 

Quebec, On1.ario.. 1,14 1,350 6, 183 40 7 327,284 1,413 

British Columbia ... .................... .. ...... ....... . ...... ... . ............. . ........ .. 

a The tarifl' act of 1 94 provides that salt is free of duty, but when in bags or ot.ber packages the 
coverings shall pay duty a.. if imported separately, nl;ld salt imported f.rom countries imposing a duty 
on salt exported f1om the United States shall pa.y the rate of duty imposed prior to t he act of 1811.L 
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Imports o.f salt du1·i.ng the fiscal years endi11g June 30, 1894, 1895, and 1896, with the 
conn tries .fro In which e:llportui-Continned. 

Y a r ending June 30, 1895. 

Country from which 
C'!'pOrtcd. 

C" nlru.l Ameri a: 
Nicarn~ua .. . .. . . 

Mexico .... ... .. . ... . 

'Ves t Indies: 
British .... . .. ... 
Dnt h ..... . ..... 
] 'l'reooh . _ . .. ..... 

I 

Year ending June 30, 
1 94. 

Pounds. \nine. 

7, 500 $50 

226, 41 3 387 

93, 549, 034 72,023 

4, 726,544 5, 201 

9 4, 506 993 

Free. 

Pot,nds. 

56, ~93, 688 

21, 726, su 
2, 847, 9\l5 

Value. 

$55, 788 

26, 079 

4, 028 

Danish..... ........... .. .......... .. .... 27, 000 45 

Puerto Rico .. . . . . ... . . .... .. ................ . ............... _ .. . 

Dutiable. (a) 

Pounds. Va.)ue. 

230, 5 0 $440 

50,97 ' 987 40, 101 

1, 51, 3 6 2, 075 

1, 466,650 1, 573 

233,851 243 

1, 200, 000 1,613 
Brazil.. . . .. ........ . . 99, 853 80 ....................... . . ......... . .. . ...... . .. . 

Hongkong...... .. ... 284 2 .... ...... ... . ... . ... . . ... ..... .. .... .. ....... .. 

Portugues A fricn . . . 183, ti<JO 216 527, 275 361 

Hawaiian Islands ... .... .. ............ ..... .. 
Egypt .. . ........................... . .... .. .. 

Total . . . . . • . . . . 34a, 479, 006 592, 722 

100,000 

2, 100 

392, 423, 175 '::••············~ 561,490 104,3 7, 326 119, 312 

1 
_________ v_e_a_r_e_n_d_in_g~' ~J-u_n_e_a_o,_1 __ oo_. ________ , 

J<'r e. Dutiable. (a) 

Gcrauao;:,T .. ... .. .. . ... . . . . ... .. ....... . .... .. . 
Italy ... ..... ...... .. . .... . .. .. ......... . ..... . 

Ponnda. 

2, 010, 595 

7 • 768,053 

Valu 

7, 506 

50, 51J 

T'o rlu~al. ... ......................... .. .. ..... .. .... . .... . .. ...... .. .. 

oiled K ingdom : 

Englltllll . . .... . .......... . ... .... . .... . . . . } 329, 31,449 552,79~ 
. cotlaucl .................... ... ........ .. 

Canada: 
::\o,·a colin, N w Brunswick, et . .. . .. . . . 1 6, 667 254 

Qu bec,Ontnr:io .......... ........ ..... .................. .. .... .. .. 
l3riti sh ulumbla ...................... . .. 

f cx i o .. .. .... .... . ........................ .. 

" 'est Indios : 

4, 000 

30 

28 

2 

Pounds. Value. 

356, 110 $2, 201 

7 • 992 581 

1 4 

4, 083, 414 9,354 

194, 546 912 

b • 300 218 

717, 903 456 

llr~ti . h . ... ....... . ....... . ... .... ....... . 1.15, 477, 302 110,092 ............. . . ....... .. 
Dutch ....... ..... .. ...... ... ............. 19,309,198 22, 357 ...... ........ ........ .. 

]•'renr b .. .. .. . .. .. .. . . . . .. . .. .. . .. .. .. .. .. 1, 610, 490 2, 140 . .. .............. ... -· •• 

Portugu s Africn.. .... . .. . .. .. .. . .. . . . . .. . .. .. .. .. . .. .. . .. . . . .. .. . .. 330, 0 2:!8 

1
n.-.;;~ ,.,,,,..... .......... .. .. .... ...... . uoo " ....... ... .. ........... . 

.... .. ............................... . .. 1,397 19 .. . .. ....... . 

otnl ... .............. .................. . 546, 753. 1St 745, H 3 6, 526,319 13,953 

a'l'he tnriO' n t of 1 94 provides that snit. is free of duty, but when iu bags or other pnckagns the 
coverings shall pay duty as if import d separately, and ~Bit importe<l from co r•ntries impo•ing 1\ dnty 
ou salt ex ported (rom the United tatos shall pa.y the rate of duty imposed prior to the act of 1894. 
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E JJjJOrls of salt duriug the fiscal years ending .June 30, .1894,1 95, a nd 1 96 a.ud countries 
to nhich eJ;ported. 

Country to which ex ported. 

Yo~ .,::;:, Jo>>O I 
JO, I S96. 

-------
P ounds. Vul no. Pounds. Ynlue . Jlound ~. Ynl u . 

U nited Kingdom... .. ........... .... .. . .. . .... . .. 112,000 $350 ············ . .... ... . . 

Bcnn nda ..... . ...... . ...... - ....... - . .. . - .... - . . - . - · ·- ....... . - · ..... · 20,375 $205 

British E! ondurns ......... . 4,600 $H 2,462 33 21, 615 97 

Dominion of nn3dn : 
:rova cot ia, New 1 
Brunswick, etc....... 663, 150 5, 6~5 195, 900 1, >53 20,003 211 

Queb c, Ontario, to.... 3. 7-13,97 10, 24!> 2,:144,683 5, 457 1, 393, 105 3, 0~ 2 

British Columbia. . .... 74 , 952 3, 574 224. 100 I 1, 618 

x~:~~::;::a.~~~- . _ ~-n·<~ -. _ .......... .. _ .... __ ... _ ...... _ .. ·--- ·-. --· 
373, H. 2, 690 

1 , 150 151 

ContTal American tatcs: 
CoslaRicn ..... . ....... 90, 320 735 41,057 535 33, 635 4~7 

Guatemala.... ... ..... . 32 ,2>7 1.761 475,040 2,2>9 129,102 1,152 

Honduras. . ......... . . . 23, 3>0 422 30, 97 412 59, 190 4, 490 

N icaragua..... .. ... . .. 20, 4 2 1, 749 23 ,95!> 2, 134 1 3, 105 1, 603 

Sah•ndor...... . .. . .. . .. 1, 791,200 I , 1 1 1, 405, 000 I 7, 2H 
Mexico .. .. .. .. . . . . . . . .. .. . 590, G-10 6, ~29 10, 575 6, 652 

Wo~;~~~~ .. ~· · : ••• •••' '] .... " ~ .... ·:~• ... .. " 
66, 100 3H 

1, 06-1, 276 71 

20,467 210 

1, 200 13 

18,325 190 

pnnif"'h - C'nbn . .. . . . . . . .. .... .. .. . 1 ......... . . . __ ... _ ..... . __ ... . . . 300 4 

Colombia................. . 11,910 94 7,300 70 . . . .. ....... · -- -· ---- -

J apnn .... .. .... ... ........ 146, 000 438 20,000 78 125,600 409 

China. ... . ... .. ..... .. ..... .. .. .. .. .. .. . .. ....... ... . .. .... . . . .. .. ... . . , 500 25 

Ru sin, Asiatic . ........... 2, 051 ,000 , 959 2, 180,000 7, 340 4, 60 . G-10 12, 134 

F rench cenni cn . . . . . . . . . . 79, 450 439 69, 000 374 i43, 400 72 

British A u trnlasia........ ..... . ...... .......... ............ ....... ... 24,500 245 I E!awaiinn I s la nd• .. .. .. .. . 495, 450 2, 811 5JJ , 300 2, 721 632,000 ~ 

t___:otal. ........... .. .. 11. 90,779 I 52, 071 8, 699, 769 39,059 9, 765, 552 40, 542 

ill TORY OF SALT )fAKING L.~ THE UNI'l'ED '!'ATE . 

In the preparation of this historical sketch of t he salt industry th writer has 
obtained valu able assi tan ce from Mr. H. G. Piffard, presid ent of t iJ Genesee . <>lt 
Co., ew York .City ; Mr. J.P. 'am on, manager of th e Le Roy alt Co., Le Roy, 
N.Y.; Mr. E. L . Fuller, pre idem; R tsof Mining Co. , crantou Pa..; The Ithaca 
Salt Co., I thaca, N. Y.; fr. Thos. 1olloy, seer ta.ry Ouondaga Coa1·se >11t A.s <> cia­
tion, yracuse, . Y.; i\'lyles & Co., New Orleans, La.; Uon. Dudl y A.v ry, Avery 
I land, La.; Dr. J. P. Hale, Charl eston, \ V. Va.; Mr. Geo. W . Hill, salt in pector, 
Saginaw, :lich.; The Commis ioner of LaiJor of Kansas ; Mr. J . C. Badd ley, seer -
tary Kansas alt Co., Hutchinson, Kans. ; Mr. D. . Earn st, secret ary Lone Star 
Salt Co., Dall as, Tex.; fr. Chas. G. Yale, 'an Francisco, Cal.; Messr . Plummer 
Bros., San Franci ·co; 1\ir. A.. A.. Oli ver, Mt. Edeu, Cal.; and )lr. J. W. Heywood, 
manager Inland Cry~tal Salt Co., alt; Lak City, Utah. 

The history of salt making and mining in the United States presents 
some interesting features, b~t the record ' of the earlier attempts at salt 
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making are ob scur e. TIJe fir t alt made wa undoubtedly from ea 
water. One of the early agricul tura l report of the nitecl States 
Go \·emm nt (publi hed in 1 5 ) contain s au historical sketch on salt 
mnnufa ·tur by \ m. 0 . Denni , from which the writer has obtained 
om of t he da.ta, relati no- to the early effort at alt manufacture. 
c ordino- to this r .port the first trial i recorded iu Beverly' Hi tory 

of Vieo-iu ia, wherein H is tat d that a early as 1G20' a salt work was 
et up at Cape l.Jarle on the Ea tern Shore.' What manner of uc­

ce \Va · attain rl i not r ported. Priuce's 'hronological Hi tory of 
ew Etwland r ecords au attempt made at Plymouth, Ma acbu ett, 

four yea,,· ·later, but i was not u ce ful. From thi time until short ly 
befor th br akin g out of the Revolutionary war, the probabi lity i 
that the oloni ·t obtained t heir uppliesof altfrom Eno·land. Owin o· 
to· re tri tion. pl<tced upon our commerce, and la.ter when the war 
brok ont to the cutt:n g off of imr ortation , the coloni "ts began the 
mannfactue of sa lt from a water by boiling, and at the termina­
tion of the tnwgl an extensive , y tem of alt makin o· was developed 
about :New B dford a nd ape od . The m thod employed was imilar 
to that u ed in t iJ e manufactur of ·olar . alt uear yracuse, ew ork, 
a t the pre ent tim , xcept t.bat ea water was used in tead of brine 
from w 11 · . Aft r the war of 1 12 foreign salt a,.;·a in uecame upreme. 
It could. be bou n-h t for le s tha n 50 ent a bu hel 1 and t he .A.medcan 
·work ~ wer allowed to fall iuto cl cay. 'I be Ia ·t , alt made in l\fas a-
ltu 

1 'Ibis prico 80 mod chonp a t tha t ti111 . 'nlt to-day is sol!l at 1 ss than ouo-tonth this fi " ure. 
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N E W Y ORK. 

0 NDAGA DISTRI T. 

The salt re ource of we tern New York were known to be Indian . 
LeMoyne, a French J ait mentioued them in his journal publi b din 
1653. In 1770 alt from the Onondaga r gion wa irr u e among tit 
Delaware Indian and wa. old by tb m in lbanj7 and a far n rtb a 

uebec. The fir t alt made by white m u in the eli trict wa in 1" 
The fir t laws regulating alt making iu N w ork wer pa din 1"07, 
and for 100 year th tat ba maintain d contr 1 of th Onondaga 
He ervatioo, furni 'hio g brin to ho e wl1o paid~ r it at the rate f 1 
cent for e·very uu bel (56 pound ' ) f alt mad . The tate ba ha l the 
expen e of building and repairing the from whi h the 
brine i deliver d to the le s e . 

Atthetimethi reporti written (June, 1 97,) tep ar b ing tak n by 
the State Historical A ociation to c 1 bra .th cent nnial auniv r ary 
of the organization of the Onondaga alt priug H !i n1atiou under 
State control. rrhe law pla ·iug the alt I ring under ta,t control 
w nt into effect Jun 20, 1797. Tbi chnpter i writt n on Jun 19, 
1 97. It i., therefor , not inappropriate to quote a . bort hi torical 
sketch, which wa publi b d in the yracu < ily llerald, Jun L 
1897: 

'l'he c ntonni nl of tb uoudu To, su it spdtws, uutl r q;twi;; <l Stat supot· i iou , 
occurs on the 20th in tant, when t he fir t ' tate superint •nu ot, William teven , 
was appointed and the fi r ·t lea e of salt lands wa issu d. There had b n diffi cul· 
ti as to the priority of ri <Thts nuder " quatter O\' Creignty," and April!, 1797 (chap. 

tate l aw , 90) an act pa l tb l egi lature r quirinrr th sun· yor-gen ral ( ' im on 
DeWitt) to urvey the alt lands in per on and lay out the same in lots of not more 
thanlOacre each. Thislaww~utiutoetfectJune20oftbesame y ar. Ea hi 
was required to manufacture not I s than 10 bu heiR of salt per annum anll wa 
prohibited fro.m charging 111or than 60 cents a 1 u bel therefor, and wa furth r re­
qnired to pay a tate duty of 4 cents a bushel in lieu of rent. In the ori«inall ases 
the tatere erved tbe right, upon their exp irat ion , ofrenewin th m for the t.errn of 
seven year or of purcha ing any or all of the salt works at their true value. The 
same act authorized the governor, by and with the ad vi e of the onucil of appoiut­
m nt, to ap:point a nperinteudent of the salt sp rings, at an annual salary of$ 00, he 
~ bold office at the plea ure of the council. 

There ha been much legislation relating to the alt sprlngt1 sin e that time. 
Tb salt duty in 1 o- waR fixed ::.t 3 cents per bu bel an d in l 12 it wa advanced 
t.o 12! cents, and t hereafter tbe SLUD of $2,055,458.06 was contributed by the salt 
revenues to the coustrnct~on of the canal of th.e ~ tate. The duty was reduced to 6 
cents in 183cl and to 1 cent per bn bel in 1846. 

I u 1859 the le"isJature enacted that l ea s to all manufacturers shou ld be mn.de for 
tbirty years. These leases expired in 18 9. ince t h n le<• islative a.:tion look. to tbe 
sale b y the State of its]noperty i n the Onondaga alt -pring Re nation, allowable 
since the constitutional p rohiuition wa dropped in tbe n w onstitution. 

The supervision of t he Onondaga sal ines has been fo! oue hul;l_dred years under a 
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State snperintend nt, with ample power to care for the State's interests and to pro­
mote tb manufacture. The superintendent have been as follow : 

1797-William tevens. 
1 01-Sheldon Loga n. 
1 02-Asa Danforth. 

k. 

1 tO-William Kirkpatrick. 
1 31- ' · H. Ea rll. 
1 36-Rial Wright. 
1 LO-Thomas pen er. 
184·3-Rial Wright. 

1845-Enoch Marks. 
1 9-Robcrt Gere. 
1851-Hervey Rhoade . 
1855-ViYUS W. mitb. 
1 65-George Gedde . 
1 71-- John M. , trong. 
1874--A r hibald C. Po'' ll. 
1 7})-Calvin C. HinkleJ' . 

80-N. Stanton Gere. 
3-P ter J. Brummelkamp. 

96-Cbarles Hiscock. 

The salt sprin.,. we,r at the foundat ion of tb growth and pro perity of yra­
ouse, but of late years, under competition, with the nonfavoring condition , the bn i­

ne ha ·ceased to be of it form r importance h re. It ha in orue years produced 
an output of nearly 10,()()0 000 bu bel of salt. 'l'he ompetitiou of we tern 'ew 
York and lichigan ha reduced this great \m iu s to a minimum. 

The centennial of this im1 ortaut iu du~:~try should bo cel ebra ted in an appropriate 
way. Th prnpo ition is b fore the Historica l A ociation. 

Col. Comfort Tyler a.nd A a Danforth wero the fir t manufa.ctur r of sal t ~~t Onon­
daga Lake in May, 17 . In ept mber of that year the chieii of the nondaaas 
convey d the salt land to the tate by treaty at Fort chu.vler. The alt lands 
w re forfeited by the Indians who took up arrus again t the United tate in tbe 
Revolutionary war, but the forfeiture was ne,·er availed. The Onondag:\ Indi ans at·e 
in r c ipt or annual annniti s fr m th tate under treaty. Early manufacturers 
among the whit wer i\lo e D " -itt, James Va.u Yle k, and .Tame Gedde . E li ha 
Alvonl, grandfath r of x.- ov ru r Ah·ord, mad tho first nit under a 11ermanent 
building. Jn.m s \ 'a n VI ck, in 1793, fir t made salt from n aldron kettle. olar 
alt ma.uufa turo wn begun in l 21. Pumpiug works wer tablisbed iu 1 5. 

Pr 'Tious to that tim tb brine had b o ..,athered in a rud way. Tb first salt 
b il 1 wa made ink ttl ·n pend d over crot h d s ti k by Tyl r and Danforth. 
Th ma.unfa tar b' th boiliu r proce ha beou mainly by iudi viduals ownin.,. 
blo I , and tho olar work b rw b n own •d nod managed by owpan ie Oll a largo 

al . om llllsine · i till don in boiled alt and con ideral.Jle in coar ·e or solar 
salt. Th mark t fot· On nda a snit is now principally in tb Ea tern tates. 

n a.bov , he law regulating the a lt pring .wa pa s d April 
1, 1797. n hnndr d year and fifteen day later, namely, pril ~5, 
1 97, ann tam ndin g tbo a:t I riorr regulation and repealing pre­
viou law conflicting with it b came a law. e tion 36, 37, and 38 
of t.hi 11 w act provide for the al of the tate · rights iu the prings, 
and a they ar of pecial int ro ·t at this time, these ections are 
quoted. 

ale of land.s on the OnO JI(laga Salt Sp1·ings Rese1'1'alion.-Tbe commission rs of the 
l and o!Dc shall au e to b appraised ami s 11 and conv y iu f>e any of tho lauds of 
th .o ontlaga Salt prings R ervatiou upor. the req ue t of any of the les ees of sai.d 
lands, or tb. ir legal rep res utatives, upon their relea iug ab olu tely all nght to have, 
d m!ltHl, orr ceiv() frout the State any monoy by way of damag either on aceot,mt 
of the t rm:uat.iou of the leases by which uch lot are hold or ou account of the 
destruction 0\' r moval of any a!t I.> locks, their npput:temwccs or any otller property 
or bujldin' therefrom. ucb lessees or t heir legal representatives, after the 
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apprai ement of t h e valu of sn b la nds i return d to and a pprov Ll by th cornmi 
siouer of the laud ofl:ice, may, for th irty days aft r th dal f su h n.pp ro n LI , bocom 
the pnrch rtSOI'S of nch laud at tho a pprai sed Yalue th 1·eof; bu t if the lo o or h is 
legal represeotat i>es do not purchase uch lan d nt su h appra.i nl w1thiu said 
thirty unys th e title thereo f hall ve t and be in th J)eopl of t.h tn.to r leas Ll and 
disehar..,.ed from the te rm nnd eonclitions of nuy 1 nses, and su h lands Rball b acl\rer­
t i ed .nud old uud r the di r rt ion ttntl control of tu c mmi ioner f tho laud o!li o 
to tho bigb t bidfler, in acconln nce with th provision· of tho publi c-lau I · law; but 
t he le or his lo..,.:tl repr . eutn.t iv may, for thirty day aftor nch sale, r mo,· 
therefrom the uuildin"'S and other property pla d thereon by him. Inca e of failure 
to so remo,·e uch building or other proper y within aid ti111e th sam shall b con­
sidered as g i,·ell up and ahn ndoucd . and ht\ll b om and b t h prop rty of the 
person or persons o purcha in" a id Ia u l. 

The title of all lands of th nonda•Ya pring Rc erntt ion wbi h. ·b all not 
have been sold or di po Ll of in !L ·cor(lanc with th for •going provi ions of th1 
chapter on orb fore tho Hr t day of larch , i" b tc n huudr d aml nin ty - 1ght, shall 
vest nud be in the people of th tat relcas d an d d iscltarged from tb t rm and 
condition of any lea e and the buildirw 1 str u t nr s, and prop rty ther ou shal l 
bod emocl abanuoned and ball b come nncl be the property of tb p op le of the 

tat of N w York. 
:Jloncys m·isiug jron~ a/e.-All rnon .Y arisin"' from th nond ::wa. 

pTings R ermtion or any part th r of, by virtu of th foregoing provi ioLlS of 
tbi chapter, hnll be placed by tb comptroll r in tb tale tr a ury. The tate 
ball cea e to furnish briu at any exp o e t ·aid tat n r h fore th fir t day of 

January, eighteen hundred aud nin ty-niu , and sball L· a e to op rate it work at 
any expen. to the tat upon the Onondaga alt pringR Ro orvation on orb ~ r 
the fi r t day of January, ighte n bunch d and ninety · nin , aod the ·ommi ion rs 
of th e lan d office nre nnthoriz f] an•l di•·erted to s<'ll. II the r ight, titl , and iutoro~t 
of the b\te, or t he people thor of, at public or private a lo in or to any or a ll of 
t he p r onal property upon said noLlda"'a . alt prin" Re rvation or conoe ted 
therewith. The le ecs of any ncb per onal prop rty, if any thor b , shall have 
the fir t opportunity of pur bas in"' the sam , but all snch per onal prop rty which 
shall not ba,·e been di posed of on or before th o 1ir t day of Ap ril, eighteen hundred 
and nin ty-e i"'bt, hall ve t ab olntely in the peopl of the • tate of Kew York free 
from all claims in beha lf of aoy le so or hi legal r epro ont.ati ,·e . 

In reply to an inqui ry a to what would b the r ult of t he tate. 
elling il intere t in the al t re ervation , Mr. Thomas Molloy, ecre-

tary and t.rea urer of tb Onondao-a Coar e al t ociation, write a 
follow : 

\Ve a re making alt h ere as in the past, a ncl expect to con tinue doing so, uotw'itb: 
standing tba.t the tate of X w York after a nother year or so ma.y cea e to furn ish 
us brin , thus obli <riog the man ufacturer or owners of th e salt work8 to supply 
t b m elves with it, a ome of tbom a re prepared to do at very li ttle exp nso, while 
others not o fu•"ombly located may be pnt to some inconvenience. However, no 
one nt tb pre ent t ime enga.~ed in the manufacture of salt h ere contemplate retir­
ing from t h I.Jusinc when t he tate of "ow York cea es to f urn i h brine. 

Th tate of - ew York clo s no t own tbe a.lt erections, !Jut mer ly the pumping 
station and di stributing conduits, which ar e of no particular valn e exc pt to t ho e 
engaged in th e manufacture of al t. So fa r a the mere furni b ing of brine to the 
works is concerned, i t CtLn be done by th State without loss, within t he r evenue 
derived from the man ufactu re ; therefore, the St<tte mny yet con tinue fnrni bing 
brine, if indemn iti ed against loss, as it can be. early a ll th e land occupied by t he 
salt works upou which the manufacture of salt is conducted is owned in fee b y the 
manufacturers, n.nd no doubt within a yea r all will be. 
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Amount of salt inspected.- The fo llowing table exhibi ts the amount 
of al t in s pec~ d ince 1797, as reported by the superin tendent of t be 
sprin gs. It will be ob er ve<l that t l1 e amoun t do not exactly agree 
witb tb production repor ted el ew bere. 'rhi i becau8e the reports 
to th urvey are for the amounts sold. In order to obtaiil this from the 
in pe tor ' report the amount of aH iu bin ' a t the fir t of each year 
hould b e added, and t he amount iu bins at clo e of the year ul.J ­

tra ·t d . It mu, tal o b remembered that th e amount of ·alt in brine 
u ed in bemical work a.t yracu e is included in the production of tbe 

nondaga di stri ct, although t he w ll s are out. ide of there ·ervatiou . 

alt inspected at Onondaya R es ?'Vltliou for 100 y a·rs. 

[Bushels of 56 pon n<ls.] 

olnr. F ine. Totn l. ~.~ __ So_ la_r._
1 
__ F_·_in_e_. _ -;:o~~~ Year. j-- ----1--------1 

1797 .... \ .. ~~~~~e~~-. . Bt~~-·~-4 B":~.e!~·4 
1 

1 35 ....... ~~,~~,~~~-- · : 
11t<shelll. 

179 . . . . ..... .... .. . 59, 92 59,92 1 30 ....... .. ....... . 

1799 .... , ............ 42.7().1 42, 704 1 1 37 . .............. .. 

1 00.... .......... .. 50,000 50,000 1 3 ......... ........ 1 

1801. .. . • • .. • .. .. .. . 02, 000 S:· 000 I 1 9.. .. . , .... ........ I 
1 2.. .. .. .. . .. .. . .. 75,000 7~. 000 1 40 .......... ...... . 

1 03 .. .. .. .. .. .. • .. . oo, ooo 90, ooo '1 1e4 L .. .. 220. 247 1 
1 0-1.... ...... ...... 100.000 100.000 I 1 2..... 163.021 

154, 07 1 154.071 1 4L... 318.105 

1 19 .............. .. 

1 20 ............... . 

1821. ... , ........... . 

1822 .. .. .......... .. 

~ ~::: :~:::: :::::::: 

1 ~· .... . ... .. .. 

···· ·· ······ 
··· ·· ···· · ·· 

1~2. 517 

450, 000 

200. 000 

221 , 01l I 
226. 000 

205,000 

322. 058 

34 ' 66' 

1, 514,037 

1, 652,985 

], 3 • 6 16 

1, 943.252 

12~. 577 
li5. 4~ 

3 19, 61 

12 , 2 2 

450,000 

200, 000 

2'-1 , Oil 

226. 000 

29J, 000 

32:!. 05 

34 ' 065 

4 '065 
406,540 

54 '374 
45 . 329 
526, 049 I 

4 I, 562 

7:26,9 
16,634 I 62 .. . .. 

757, 203 11 .I 63 .... . 
811 ,023 .1 864 ... .. 

9 ,410 j 165 .... . 

332, 41 

353.455 

331. 705 

26~. 79 

342, 497 

377, 735 

374.732 

37 . 967 

633,595 

577, 947 

734, 47·1 

49 ,lU 

709, 391 

4 I. 2 0 

J, 514 ,554 

1, 345. 022 

1, 462, 565 
] , 4, 697 

1,9 3,022 

1, 437. 656 

I, 97l, 122 

1, 6, 760 

1, 978.1 31 
2, 27 1, 92 

2, 027,490 

1, 57, 94~ 

3, 6 ,476 3,9s t. ass 

4, 394, 620 I 4. 1a1, 126 

5, 0 '569 
4, 2' • 919 

4. 614 , 117 

4 , 922,533 

5, 401. 524 

5, 0:!, 347 

6, 0 2, 5 

5, 966,810 

4, :n2. 120 

7, 033,219 

6, 894,272 

5, 593, 24i 

5, 315,694 7, 200, 391 

7, 010 , 5~ n, 053, 74 

6. 504, 727 7,942,3 3 

5, 407, 712 7, 37 • 834 

4, 499,170 6, 3 5, 930 

5, I 0, 320 

5, 323. 673 

6, 639, 120 

6, 04,295 

6. 260. 422 

5, 910, 492 

6, 048,321 

7, 15 ,503 

7, 59~, 565 

'666, 016 

' 662, 237 

'748. 113 
'374. 9:>6 

7, 930, 9t5 
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alt inspected at Onondaga Restwvation f or 100 years- ontinnod . 

Year . olnr. I F ino. To•.al. ~~~ clor . 

1-------i------,·------1 
Toto!. 

Bu•hels. B tl8ht U/. 
1873... . 1, 691, 359 5, 76 • 99 

1874.. .. 4, 361. 932 

1 75 .. .. 

l 76 .. .. 

1877 . .. . 

1 78 .. .. 

1879 .. . . 

1 0 . ... 2, 516, 4 5 

1 1. .. . 3, 011, 461 

Bt<shels. Jlushels. Bushels. 
2, 439,332 ~ . 494, 967 6, 934, 299 

3, 329, 409 6, 101, i 57 

5, 695, 797 

5, 657, 367 

5, 365, 039 

4, 928, 122 

1 2 : !..__3-,0-32_. _44-i~----~-------~------------~------~------J 2, 444, 374 

2, 353, 60 

The owner hip of the Ononlao-a 
a losino· inve tm ut ~ r th State for om y ars. nue 
derived from the brine fnrni bed to mannfa turer wa 2 ,066; the 
expen esfor :tlarie amounted to 1 710 and for r ep, ir to 24 7 0; a 
total of 43,490 and leaving a deficit of 15 424. In 1 03 th revenue 
amounted to $30,659, the xpen e to 74165 leavin O' a le:fi it of "4 ,506. 
The defi it in 1 9! wa 29,127, the differ o e between 3~,27 revenu 
and $61 405 exp n e . 

The tate ha iu the pa t; obtain cl on id rabl profit fwm tb re er­
vation, but keen competition, particularly t.ha t of the War aw di trict 
in recent year , ha r dnced th e production and the r venue without a 
corre ponding decrea e in the exp n 

WARSAW DI 1'RI T. 

Prior to 1 3 all of the salt produced in w ork. was 
from the Onondaga re ervatioo. The manufa tnr f :fine al t from 
brine wa begun in the ar aw di trict in 1 3. The fir t w 11 wa 
put down about 1 0 for oil, but in tead of oil foun<l ·alt. Thi wa 
near yoming. Very little alt, howe er was m~tde from tbi well. 
The :fir t well for alt it elf wa unk in the fall of 1 2 by tbe War aw 
Dairy alt Company. They beo·an al t making in 1 3. Tbe ry tal 
Salt Company began shortly afterward . There are now twelve compa­
nies operating in tbe field. In 18 the amount of alt made in the 
War aw district wa 600,000 bu bel of 56 pound . Four year later 
t he indu try bad a sumed uch proportions that the production of oln.r 
aud fine sal t in the Onondaga re ervation was exceeded by the outr ut 
of fine alt at ar aw. ln 1 04 the output of fine ·alt in the Warsaw 
district was four times the production in the reservation. 
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The following tab le l1 ow ilJe annual outp ut of salt iu the War aw 

di trict from the t im of it opeuino· to the doe of 1896: 

Salt product of th e Tl'arsaw clist,·ict, New York, since 18 3. 

T ea_r. l __ n'_"~ 
600, 000 1890 . ........ _I 7, 732, 060 

2, 000, 000 I 1 91. .. _ . .... _I a10, 248, 505 

B ushels. 

4' 5 9, 63- ' 1 92.- - ... -. -. ('12, 95-l, 705 
1 6, 056, 060 1 93. _ .. _. . . . . all , 599, 640 
1 7 . . - --- .. -. 6, 072, 000 1 94 . . _ .. . __ .. 

1 

a13, 09, 270 

1 ~~~ ·· · · ·· ·--· '",935, 000 1 95 . ..... .... bll 600, 6 o 

L~--- - 6, ooo, ooo 1 96.·- --·· ·-- 1 9, 711, 455 

~--------~--------~------~ 
a Includ ing .en s e di s t r ir t. 
b lncluding outhern N 'v York district. 

GENESEE DI TRIC'l' . 

The re ord of thi region i no o brilliant a that of the War aw 
di tri t . In all ix ·ompanie have work~d in t iJe Gene e Valle r, bu t 
only one of tb m lt a tu"\7ived t he storm of comp titiou and hard 
time . Th op n iug of t h field wa nearly contemporary with that of 
the Warsaw. Tlte fir t well wa pnt down by the Living -ton Salt 
'ompany in t h l)ring of 1 and omm need manufa turing alt t he 
am y ar. T h ir outputwa about 0 00 barrel ~ of common fin alt 

p r y ar. 'fbi ' ·ompany di on t inued alt making in 1 9 . Two oth r 
u n-an alt makin" in t ll followin y ar. TlJe were the 

mpauy aud t h Royal Salt Company. The former 
mal about 60,000 barr l. f common fin alt p r year t he latter 
ab ut 100 000 barr 1!:' of which about one-half wa ommon fine and 
one-half dri d. oth of tb e 'OUJI ani di contiuu d in 1 9... In 
1 5 lhr oth r mpanies tart d alt makin rr. The were tb Lei­
c t r nJt Company ' bich mad ab ut 30, 00 barrel of common 

• fin , lt f r ten y ar , el i ' coutinuin u iu 1 94; t he York alt Company, 
m, kin o- 100 000 barr ] r com mon fi u :salt until January 1, 1 !)6, wllen 
it <li continu cl ancl t h G 11 ee alt ompany tlte onl y oue of the 
half d zen iu tlt eli ' t ri t exi ' tiug to-tla . The ene ee Company's 
work are at P iffard . Tlti compa,uy make a pe ialty of table and 
dairy racl of alt about 70 p r ent of it product being of tlJe e 
two quali tie'. It p t'Obnbl owe. i t exi teuce to-day to t lJ e ex ellent 
quality of tb dairy and tab! alt manufactured . 

TTllACA OR 0 TliEHN E \ ORJ" DISTRICT. 

dev Jopm nt of t lti , eli tri ·tis v ry r~cent. Drilling wa b gun 
pril 1 1 !l5, t h w U being compl ted in abou t a yenJ.'. The pro­

clu tiou for tl •e part of the year the work were iu operation a,mouuted 
to 74,000 barr I ·. 
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RO K LT )flJ.""TING. 

The mmino· of rock salt in N w ork b gan i 11 Deccmb r, 1 
haft of th Ret of 1iuing Company, locat d 11 •n.r ork L i 

Couuty, wa · tbe 11r t haft put lowu for ro ·k alt in th tat 
ork. Tbi. haft wa completed in D · mb r, 1 5, a,nd th l:ir t bip­

ment. made durin o· that month. T il 1l xt haJt unk was t hn t f the 
Lehigh al t lining ornpal l.)', near L R y, ,en se oun y. 'rlli ' 
shaft wa cornr letcd in 1 !)2 and th :fir. hipm ut of ·alt w r mad 
in November of that year. 'I he. haft of t b Lh·onia alt au cl Mining 

ornpany at Livonia Living ton ounty, wa til 11 xt ne unk. It 
wa al o completed in 1 93, and bipmPnt · w r ·mad in tb h tt r part 
of the year. Tbe fourth and ]a::; t Rhnft nnl wa that of the r io- -
ville alt and Mining ompany at Greig vi lle <Ll ·o in Li,~ing ton 
County. Tbi , haJt wa ompl ted in the latter par of 1 9~ th fir t 
shipments l>eino- mad in epternb r of that y ar. 

The con um1 tion of rock alt in tbi country i ver.) 
compared with the on umption of ,-aporat d al t tb purpo e ~ r 
which rock alt au b allYantageou 1 n d lJ inrr omparati,· ly few. 
The market that cau b r acbed from theN w -ork :fi ld could b up­
plied by running any one of the abo ,·e four mine up t it full capacity. 
In tl1e pa. t few year tllN llas b een a laro- overpro luction of ro k 
alL re ultin o- in th e practi al abandonment of two of tb min 'fh 

otll · r two are ruu oul a portion of the time. 
The haft of tileR t of mine i 1100 feet in d pth, th Lehigh 

0± feet, the Livonia haft 1,4: 2 feet, and th r io- vill haft 1,1-
The production of rock alt iu ,. w ork for ea h year 

began i howu in the follow in g tabl : 

J>roclllcl ion of rock 8<Li l in X w J'ork f ront 1 6 to 1 96. 

!rear. Tons. 

14, 45 

60, 374 

105, 490 

T enr . 

127, 617 1 95 . ... .. .... .. 

155, 260 1

11

1 ()6. ____ . .. __ .. 

1 
135, 130 

LOUISIANA. 

222, 000 

173, 6 3 

So far a known, the di covery of ·a lt was made in 1701, on what i now 
kno~vn a Avery I la11d, by a man named John Bay , who found a, salt 
spring while lmnting. Not lo'ng after thi an attempt wa made to 
make al t by boiling. Thi w~t not ucce sfnl. The supply of brine 
wa" too limited to pay the expen se . In 1 12, during the war with 
Great Britain, the price of alt becam o uigh that operation were 
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re umed by one John 0. Marsh, who continued the work nntil 1 15. 
The i land wa nbsequ ntly purcha eel by Judge D. D. Avery, but no 
att.empt at salt making was made until after the breaking out of the 
civil war. Boiling was renewed in 1861, when, on account of the block­
ade, alt b carne dear. In order to increase the supply of brine au 
attempt wa made to deepflu the wens, aud at the depth of about 16 
feet a b cl of olid rock alt was struck. Thi wa in fay, 1 62. 
lining th sal t by pit wa then introuuced, and about ten pit were 

dug, alt being truck at from 14 to 20 feet. Some of the operation 
,.,-ere carried on nuder th au pice of the Confederate government. 

The work wa continued until April, 1 63, when the work, wer 
de troyeu by the F cleral for e under General Bank . It i stat d 
that from 400 to 600 m n were workin clay and night, and that iu tl1e 
eleven month 2"",000 000 pound of alt were miued. This ended pit 
mining, whicll mu ·t have end d oou anyway. 'fhe nature of rock ,alt 
would not have admitted a very long continuance of thi ' y tem of 
mining, which was primitive and exercised only bec<tU e of the nece -
itie of the times. The aclmis ion of water <Wcl quick and into the 

pit whi ·h could not lHL\e b n avoided, would have stopped pit min­
in g aud po ibly ndangered sub equent ucce ful haft mining.1 

'Io lineral Re our e · for 1 2 1\fr. E . W . IIilO'ard ontributed a 
alt 

1 GEOL, PT 5-- 2 

. -
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The mines are now in a tive operation . ew work ar to b tab-
lished in 1 fl7 and a laro·e inereas in the on put i anti ipat tl . 

Tlte pro lnctiou of r ck alt from til Petite An mi n ba lJeen a 
fo llow· : 

Prolluction of 1·ook salt at l 'etite A nse mine. 

1-~--
Priortol ' 3 .... . . 

Short tou . Yea r. bort tous. 

000 3!:1, 079 

J ' '3 .. - --- ·- -·- --· 37. 1: 0 2-1, 320 

1 ·'- ----- - ------- 31. 35;) 2 1 000 

1 5------ -- ····- - ~ 1, 9 26. 00 

1 6----·-------- - -u. 937 26, on 
J > 7 ...... -- ------ 47, 750 I 22, 36 

li; :: 2~. 214 _________ ;___ ... ,, I 45,5 

WEST VIRGINIA . 

Dr. J.P. Bale, of barl ton W. Va. in a ontrilJuti n to a pam­
phlet on theR e ourc of W :t · irg-inia, p ubli b d in 1 76 b th tate 
board of ecntenni al manng L' , giv som int re t ing history of arly 
alt making in that Stat . Dr. Jlal ba kindly furni bed tb wri t r 

wi th a copy of tbi pamphl t , a nd from it the followin g ha h u 
abstru ·te!l : 

Theprincipalpoint atwhi h altha beenrnanufactur din t ll 
are at harle ton, on the Gr at Kanawha Riv r; at Hartford, 
City, Clifton, and other place in .M:a on ounty along tb hio Riv r; 
at Bulltown, on tbe Little Kanawha; in ~Ierc r ounty, on ~ ew Riv r ; 
near Bircb, on Elk River, and at a f: w other unimp rtant pia ·e , on a 
mall ale, for local n e. The eat of t he indu try a t pr ent i a long 

t he Ohio Ri er in l\Ia on County, t here b in o- but on e tabli bment of 
any importance in the tate out id of l\Ia on County. 

The earlie t attempt at alt makin g it1 We t irgini a were on the 
Kanawha River in Kanawha ounty, not far f rom the pre e~t ·ity f 
Cbarle ·ton. The. Kanawba "li ·k: ' were known· to be u ed by the 
Indian , and were tbe o·atherin g plac for buffalo, elk deer, and other 
wild animals before the advent of he white man. The arlie t ttle­
m nt in t lti regiou wa macle in 1774 by Walter Kelley and family ~Lt 
t h month of tbe creek bea,ring hi name. They w r all kill d by 
Indian . Later, in 178-, wiJen life in that ection had becom a little 
more. ecure, J o eph Ruffner, a n. enterpri ing farm er from the h nau­
doab Valley of Virginia, purcba ed about -oo a re of land at tbe 
mouth of Campbell' Creek from one John Dickin on , on Dickin ·on's 
repre entations as to the valuable al t springs on the property. Ruff. 
11er al o purcba ed 900 aTe., xteuding from E lk River up the Kauawlt a 
and embracing the present site of Charle ton. Jo. eph Ruffner did not 
Jive to carry out his design for rna king alt, but tratl mitted th rn with 
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the property to hi rm · David and Jo epl1 e;1joinin g npon t hem to 
car ry out l1i ' plans for building xten ·i ve salt work . A ll that tue 
el(1er H.uffner h ad accompli bed wa t he lea ing of the " licks' to on 
E lisl1 a Brooks, with the right to manufacture a l t. Brook , in 179i 
ere ted the fir t a lt fnrnacc in Kana,Tha Coun ty, wh ich wa. a,lso t he 
fjr t one wc~t of th 11 g heny lountai u . I t con i t d of two dozen 
malll;:ettle , et in <L doub le row, with a flue beneath , a himney a on 

end and h fir b d at the otl1er. 
In order to obtain a supply of brine, Brook an k two or three' g nm 

into tb mire and quick and of the li ck ancl dipped up th brinewitb a 
bu ·k t and weep. In t!Ji rude 'ray he manufactured about 150 
pounds of alta day, wlJi ·b he Rold at from to 10 cent: a pound. :So 
attempt wa , mad to purify the alt 1i·om the ' bittern ancl oth r 
impuritie , ith r organic or inorganic. This alt oon acquir d a repu­
tation for it strong pungent ta te and uperior qualitie fo r nring 
meat, tc. Th pre cnce of iron ga ve the alt a reddish tinge, and i t 
b cam widel.r and ta orably known a "that . trong red alt from 
tb Kanawha Lick; . 1 

In 1 06 the two brothers Ruffner inspired by tlJe growi ug need of 
an incr a ing population began to look for t h on rce of the brio 
sprin g in the h ope of finding a larger and better apply, from wlJich 
to mauufa ture alton a much larger cal . 'l' he bi ~ tory of their ·trng­
gle a r orded y Dr. Hale i Yery interesting. Th ey uegan by Rink­
ing a crnm' eon i,ting of a 11 llow y amor tre, which reach c.l what 
tli y up})O cd wa b >d rock at 13 f t. With tb primitive mean at 
th ir mm, llll v n t lli littl wa only accomplished after mn h liard 
work and man y and tryin d lays. pon cuttioo· at th bottom \Yith 
crowbar. it \I'H fonnd to b only al>out G inch of sbal , which when 
p n tratcd fnr·11i. h 'd, larger tream f bri11e, bu much weaker than 
th l i ·kat t h urfa.ce. 

Th l.lr th r di app int d a.t thi d ide l to , ink a 'rell in the bottom 
land about 100 yard from tlJ riv r . Thi wa. th . ource of more di::;­
appointm nt. ft rp n tmtiucr.J.5fe tofalluviald po it,they stru k 
t lH} am , l1 al a at Ll1 e gnm, nml only a Rli ghtly bra k i h wat r. 

Tbey t h n d id ed to return to tu gu m and onti nu e work uutil 
t hey tru k b d ro'k whi h t h y fjually did at a.bout 17 feet. II 
of t lli · wa.' n ompli ·h d only aft r extr mely hard a nd pati nt to~!. 
Th "'11111 wa ma tl e ufli ciently t ight to a llow t he water to l>e bai led out, 
alHl th at which ·arne through the rock wa te ted . Th quant ity wn 
small bu trong . E n ·otHagecl y th i , th y d cided to drill iu t he rock . 
Thi wa. d ne by m au of a l011g drill with a 2~- in ch hi,el bit 
atta hedat h upp r ndtoa pringpol a nd th poletoarope. Borin o· 
bythi rne;..tn wa ·Iow, diffi cnlt, and terliou , bnton the1 tof Nm Ill · 

b r 1 07, at 17 feet in t l1 rock, t h y tru k a larg:er ~ow of t ron cr 
brine. ontinuirw t he "·ork, at 2 fe t a till lar "'er and tron "'er fiow 
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was obtained. On January 15, 1 0 , at 40 fe tin the r ck , th y found 
a tream amply larg an l tron · for all thei r purpo e , and c a ed 
boriu o· . 

Another difficulty ltad y t to be overcom . They had n pii e in 
which to bring th trong brine, undil uted by th urface epage, to the 
top of the ground . It wa. finally accompli h d by wh ittling out two 
half tube from long strip of wood, fittin"' the do·e car fully tog ther 
and wrapping the whole from eud to nd with mall twin . 'fbi 
remark able in o·m lUity olved tb problem . Th brine cam np fr n.nd 
trong from b lo~, the 'gum 'floor wa made ~ .. n.ter-tight and from the 

gu m the brine wa rai d to t,h urfa e by buck t and we p. Tbi i 
said to be the first rock-bor d aJt well w st of tb All o- bany 1oun­
hLin if not in the nited tat . It r quir d a year and a half to 
accompli b it. 'fbe u ·ce is be urpri in g featur . Dr. Hal ay : 
" Witbou t preliminary study, pr viou. exp rieuce or tr< in iog · witltou t 
precedent, iu what they undertook; in a ue,,·ly ettled coun ry, with­
out tea m pow r ma bin hoi , ·killed m cbau ic , uitn.ble tool or 
material , failure rather than u · e ' , might rea onably bn.v been 
predicted ." 

1\feanwhile their furnace a r production of Brook ' on a larger plau, 
· was nuder con truction and wa compl t d in .tim for tlle brine. n 

February 1 0 Ruffner Hrotb r · , cnred their first output of alt 
from tllc fnrnare and iwmediat ly cut th fonn er pric in bn.lf, elling it 
at th unprecedented low figur of 4 cent p ' r pound . 

'l'be neig-bbor who had watched the proo-re sand re ult of tile Ruff· 
ners' truo·gle began boring on their own land · with m r or le u · 
ce , and in 1 17 there were about 30 fnrnac and 15 or 20 well ' in 
operat.ion. Improvemeut in mechani a l methods of rai ing the brine 

. were adopted the uu ket and swe p ivino· way to the winch, and th 
winch in 182 to steam. ' oal, too, b gan to b u ed for fu 1, David 
R1ffuer being the enterpri ·ing pioneer in thi a in tb boring. 

In 1 1 one William, or ' Billy, 1orris inv ntecl an ingeniou but 
imple tool for boring salt wells, which i to-day u eel in boring oil n.nd 

gas well . It wa the tool known a ' slip or "jar ' and i com­
mon now as to need no de ·cription here. Morris invention was never 
patented, and, like the hydraulic ram, ba not been improved upon. 

In 1835 there were about 40 furnaces along the Kanawha River, pro­
ducing annually about 2,000,000 bu, hel of alt. But the activi ty iu 
salt making in West Virginia bas since that t im e been tran ferred to 
the region along the Ohio River iu Ma. on County. The change began 
in 1 49. In thi year Mes rs. W illiams & Stevens bored for salt water, 
at We t Columbia an d struck a good flow of strong brine at 700 feet 
and erected the first a lt furnace on the Ohio River. This was soon 
after sold to ew York parties and enlarged and improved by tbem to 
a capacity of '1,200 bushels per day. 

The second furnace on the Ohio was built in 1854 a.t H artford City 
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by a company formed by Hartford, onnecticut, partie . The fil:l;t one 
wa' locatell at tlle. outiJern limit of the coal expo ure , and the otlter 
·at the northern lim it. rrhe tiJird well or well were sunk and the th ird 
·fumac wa erected at Mason City, about halfway between the others. 
\'i ithin t b next few year 10 more.furnace were erected makin g a total 
of 13 with an anuual alt-making capacity of 3,700 000 barrels. At tLe 
.time of tbe writing of Dr. Bale' report (1875) 4 of these furua e were 
idle, and the actual output of alt from the other 9 furnaces wa reported 
by him at 2 500 000 bu bel , or 500,000 barrel . 

Tb alt-making indu try in We t Virginia ha ·ince ,;u:ffered from 
tbe competition brought about by the de,·eloprnent of other fi ld . 

tatistic are wantiug for the productiou betwc n 1 761 reported by 
Dr. llale, and J 2, when the fir t volume of Iiueral Re our e wa 
publi h d . In the latter :r ar the production of alt in W st Virginia 
had faJ len to 400 000 barrels. lu 1 3 tlle now fa mou War 'aw di trict 
-of :rew York wa op n d a nd w see tbat t here ha been an almo t 

teady deer a. in he annual produ ·tion in We t \ irgiuia ince that 
time. In 1 9 H bacl dropped to 200,000 barr I , only 50 per cent of 
what it was in 1 2, and -:10 per ent of what it wa in 1R76. In 1895 
and 1 HH it wa a littl mor thau 175 000 barrel . 'Ihese facts are 
illu trat d iu the follo,-rino- tabl : 

1 

1 

1 

1 

l'?·ocluclion of salt in Jrest ri1·giniajo1' 16 yeaTs. 

Y ars . 

· -·-- - ·- -- -

Barr \ls . 

5 ,000 
400.000 
3-0.000 
310,000 
223, 1 t 

2"50 000 
2::15.000 
220, 000 

Years. B~ 
2;-;;;-1 

19-1. 53 
176, 720 

17G 921 

f tll J3 furuace ' in 'fa on County were 
are they till idl , but other e tabli hment 

d making- alt. om of tlte furnace have been d , troyed 
b eu abandon d and in 1 9G th re were but 4 fur­
of which ~tre in l\Ia on County. 

O HIO. 

manufacture of alt in Ohio, by Dr. . P. 
Hildr tll i fou nd in illiman' Am rican Journal ,of cience, Vol. 

r ~ IV, pao- 46. Thi r port wa publi bed in 1833. Dr. Hi ldr th 
al 0 co11 tributed a r port ou the Ohio aliu to the first annual report 
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of the Geological Survey of Ohio, publi lied in 183 . The important 
or intere tin g feature of early alt making iu the tate ar conden ed 
in the ]a,ter report. According to Dr. ildr t h, the fir t attempt at 
m~Lkin g salt in Ohio was a.t what i now called t he' Old S ioto alt 
Work , . ' Th i · wa a early a 179 . 
Creek, a bran ·h of the Scioto H.iv r in Jackson 
were dug only to the rock below th urface oil 
through the rock crevice into the 'rell . The brin 
ing from 600 to 00 gallon for a bu bel of a,lt. product wa 
dark and fu ll of bittern , no att rupt b ing mad to purify th salt e n 
by draini11 g. It wa. trau f rred l irect fwm the kettle to pn k hor es 
and t ran ported to other settl me11 ts, wh re it \va · old for 3 and 4 
a bushel as late as 1 0 . The e brin pring wer thought to be o 
important to t.h country that wlten t he Territory of Ohiowa admitted 
to tatebootl in 1 0"" a tract G mile quar , rnbracing t he aline, was 
set apart for the u e of tb tate. Two other res rvation wer made, 
each of 640 acres. One wa in Mu kingum ount3 the other in DeJa. 
ware ounty. The e re onrc were con ~ ider d too valuabl to be 
allowed to get into individual band· o that a m nopoly would be 
created . 

In 1 04 the legislatur enacted a ln.w regulating tit manag m nt of 
the alt re ervations, and an ag nt or uperint ud nt wa appoint 1 to 
lease lots to manufacturer. in pect the ·alt made, a11d ·arry out t he 
other pr0\7i ion of the law. Tb mauufa tur r. wer taxed lG ot 
per ear on every gallon of their kettle capacity no on being allo,red 
to have le than 600 or mor than 4,000 gallon · to ~L furnace. 'Ihe 
revenu produced to the tat did not exceed JOO in auy one y ar, and 
as stronger well were di cover d on ua.vigable tream th old work 
became unprofitable w re abandoned, and the re •rvn,tions sold. 

Salt from deep w 11 wa fir tobtained inl 0 on the Yanawba l{iver, 
in West Virginia ( ee report on that State). Here brio of uch ·treugth 
a to require only 75 gallons to make a bL1 bel of al wal:! procured, 
wberea it took ix or eight time tllat much brin from the 'cioto V ork . 

In 1817 the first att mpt wa mado at procuring alt ou the Mu kin­
gum River, fol lowed iu 1819 by another w 11 a few mile farther down 
the river. Brine was found at 350 feet, but it wa w ak a nd in in ufll­
cient quanti tie::; to prove profitable. A£ w years later other well were 
bored in the v icinity, bnt u ually fartheY down the riveT. It wa found 
that with the fall of the stream the well · had to be bored to greater 
deptlt to find the salt water, but when found the brine was lronger 
and more plentiful. It is not pos ibl e to ·tate Low much ·alt wa pro­
duced here or even to make an estimate of the production. There are 
no records obtainable. 

The tatistics of salt p ro<luctiou in Ohio were not compiled until the 
preparation of the report on Mineral He::;ource of t be United States 
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wa uulertaken by the United States Geological Survey aud the first 
yea r for which tbe j .!formation wa obtained was 1883. since that time 
the output ha been a fol low : 

P1·orluction of salt in OMo since 1889. 

I----Y-na_r. ___ 
1 
__ n_n_rr_ ls_. -n---' -e_ar_. __ -_--,,~,, I 

350,000 231, 303 

320,000 300,000 

306, 84 7 400, 000 

400,000 543,963 

365, 000 1894 . - - - - - - - -.. - . . 528, 996 

o, 000 l 9- ... - -...... --. 7 1, 033 

250,000 196 .. . ....... ... . 1,662, 35 

MICHIGA N .' 

.A inN ew ork and W c t \ irg-iuia, tbe ·al t springs of Micbiga.n were 
knowu to and u eel by the aboriginal Indian , but tile history of tile 
development by white men begin with the r eport of the State geologi t, 
publi bed a a. leg-i lativ document in183 . Ou March 4 of that year 
the governor of t he State approved an act directing the State geolog-i t 
1o bor for a lt at one or mor oftbe pring and appropri atino· 3,000 
for h pur pose and ;ll~o dir tin a a r por t on the result to be made at 
tl1 n xt ion of th Jerri latur . Th report wa made on January 
1, 1 · 0. In hi , r port tb tat a ol gi t say : ''The brine prin o· of 
our tate lik tho, e of Ohio, P nn ylv;wia, a.ud irginia [now vVe t 
\ iro-inia.], manat from a rock which li ' d ep beiu o· ·overed with a 

f r ck a.ncl <irth ma.tt r whieh it i, 11 '<' ary to 1 n trate. In 
hi r . ·pe ·t t h j differ mo, · ent.ia lly from tho e of New York . ' 

Dr. ] [ou h ton then tMe g ologi, t bored t wo well one at a point 
3 mil b low Tr<l nd 1 apid on th Grand Riv •r, the oth r at the . 
mouth of alt Riv r in il [idl and ounty. H es: e~::ded hi s appropria­
t ion by 00 and r qn st cl addition al appropriations to ontinue t l1 e 
w rk. TIJ 1 g islatur re pond d by appropr iating 15,0oO, but the 

00 11 u p ntl e l bocau e t he money appropriated could not 
ln th peing of 1 40 work wa · aga in resumed und er two 

appropriation~:; of 5 000 ca ·b , and otb r appropl'iatiou were mad e in 
1 41 a nd 1 L . urnmin « up th work done by the State, Dr. Garri -
rr u ay : 

By act of FcbruiH'y 16. 1 42, tb govoruor was au th orized to can e tbo sa lt sp1 ing 
lauds of t b tate to b platt d in to lots, and to lea e tb r i,.bt to m:tuufa.cturo salt, 
provided that '" r,y lease ~ houlcl con tai u a clan e r q uirin g a.t loa t 1 ·~ cpu ts pm-

inspcctm·, pu blished in I I. 
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bu bel of 56 pound to b p:tid to th tato for the water. The r port of the tato 
g olog ist, elated Jan nary 23,1 .JS, shows con id rabl o proo-r in tho work on Grand 
River; bu t at t he spring on th Tittabawass o Riv r n fnrth r progrc s was made, 
and no di btm;emeuts oxc pt onongh to l< c p the ma •hincry in r pair. Th re11son 
a igned for not goinrr on with tho work implic a doubt cone rniug tb o tit] of the 
, tate to 'the land where th \' alt well was cotum •no rl. 

The above ou titute th ntir a ·tiou of the tat on th d velop. 
ment of the saltw 11 prior to 1 39. It remain d forprivat nterpri 
toe tablisb an indu try in til aginaw Yall y . It wa done by m n 
without experienee and withont know] dg f th g olorry of th onu­
try, but, a' in W t Yiro·inia , it wa attend d with uc ' Th fir t 
well wa uored in 1 59, iu what is 110w Ea t agiuaw. Brin' of one 
degTec tre11gth was ,truck at 90 f( t. It gained in tr ngth until ~L 
depth of G36 feet wa rea It d , when tL brin r('gi ' t red 90 de<Yree in 
strength . 1'lle first ,alt wa made in the. umn•er of 1 GO. On ,July l 
ofthatyear til pione r n,Jt blo<"ks of the !<;agt aginaw ompnny ,,. r 
opened for iu pection and 11·ere thronp: d all day by vi · itor ·. 

Tile indu try oon b came an important 011 , bnt irre~ulariti : in 
mauufactnr deYelop d th nece , ity l(n' n,lt inspection. This wa at 
fir t done locally and ten year later, in 1 'GD tl1 l gi latur na<.:tcd 
a tat in pection la1L Dr. Garrigues was appoint u in p ctor and 
sened for tw >]ve years, being uc ded in 1 '81 uy :'!Ir. G Ol'g'l' \Y. 
Dill 'vito ·ontinne to erve. Ui lon "' t rm of flic is th b . t testi­
monial to tL fait,ld'ttl llils ·llurg or hi · duti s . ln .Mr. Hill's report for 
1 96 (fi cal year cntli11g '\ovemuer 30) 11 l1ow I bat . alt i ' made in 
nine ounti in the tat(', namely 'agin aw, Bay, 1Inro11, t. 'lair 
Midland. Io co :Jhuistce .\Ia on, n.nd \\ray ne. Tb am n11t of . alt 
in ·pected by bim in L ' ()G wa · :~,:330 212 barrels. From this shonlcl l>e 
deducted the differ n ·e h tween th amount of alt in bin on .1: OY Ill· 

bcr 30, 1 9-, and on .1: ov mber :30 1 96, nam ly, 2()0 32 barr 1 , leaYing 
3,075,91± barrel manufactured in 1 9G fi cal y ar. The amou11t of 
alt protlu t reportccl to the urvey for the y ar 1 9G 1ra · 

3,J GJ-,_3 ua rrel . 
The report of r ·eipt: and clisuur em •Jtt ·how a condition \'ery 

diflereut fi'om that of the Onondaga re ervntion in .r ew York. At the 
re ervation the duty i ' 1 cent per uu h 1 equival ut to i) c nt 1 r 
barrel. The re\·enue to the tate in 1 9G wa. "2 ,066. The di . unr e­
ment '"ere· 43 4()0, leaving a deficit of 1.3 424, and there ha be n a 
deficit ranging from thi to about ··l-3 000 for several year. . In Mi ·lli­
gi-ln the duty i 3 mills p>r uarrel, only G per c nt of th duty in£ ew 
York. The ren:nue deriv d in1 06 wn, 10,00 .72; th ex1)ense w r 
·!J,'i96.52, lea\'i ng a balance of .. n~. ~W. It mu t h rem mbe•·ed, 

ltOI>ever that in tbe Onot 1 ~l aga re ervation the tate is obli ged to keep 
tl•e well and distributing works in repair, th expense for r epait' in 
1896 being $:34,780. 
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The following tables exhibit the production of salt iu Michigan since 
1860 according to the inspector's report : 

Salt mam~facltwed i tt the tate of j\fichiganzJrior to the en.actment of th e State inszJection 
law in 1 69. 

Yen r . 

1 

1 62.- -- -- - -- - --- --· ------- - --- - -- -- -- -- - -- -
1 63 .. - - --- - . - - - - - ---- -- ---- ---- -- ------ --- -

1 65 .. . . --- -- - -- - --- - --- -- -- -- --.----- --- - --
1 66 . . . . -- ---- --.----- ·--- -· ---- -- ----- - -- --

Tota l . ... .. .... ... . . ...... . .... _____ _ 

Ba~ 
4,000 

125,000 
243,000 
tl66, 000 

529,073 
477.200 
407,997 
474, 721 

-

55-5,690 I 
3 2 3,037 

------------------------~---

alt manuf actured i n lit e tate of Michigan si 11 oe th e enactment of the tale insp ection law 
i n 1869. 

Ye:~r. ________________ 
1 
___ B_nr~ 

561. 2 
621,352 

72 ' 175 
724, 4- 1 

70 .. ---.------ . .... : ------ -- - - · - ---- ---· --
1 71 . -- ----.---. -------------- - -- --- --- -- ---
1 72 . , _--- -----.- -... -.- - --- .---- --- --------

1 7-t ------- - -- -- --- --- ---- ---- - --- · -.- .• -.--
1 75.- - -- - ------ --·· ··---.-- .. . . . . ····-- . . . . 
1 76 .. - .- . ...... . - . . --.- . .. --. - · .. . . - - . .. .. -

1 77 ... -.. --- .. ----. -.. - .. -.-- -.. . . ... .. -. -. 
187 -.... -... - . . . .... - . .. - . .. - ..... - ... --- --

1 

.I 

1 7 . . .. - -. -. - . ---- . . - .. - .- ... ·- .. .. -· · - ... . 

1 8 . .. . . - . . .. -.. - .- ---... -... -.- -· . .. -- . . . . 

I : ,: ~ : ::: 

23, 346 
1,026.970 
1, 081, -6 

1 482, 7~9 
1, 660,997 
1 55, 

2,676, -
2, 750,299 
3, 037, 317 
2, 94, 672 
3, 161 06 
3, 297,403 
3, 677,257 
3, 9·14, 309 
3,866, 22 
3, 6,979 
3, 38, 637 
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Year. 

1 91. --. - - -- -- -- ---- -- ----- ---. --- --- - .. ----
1 92 . . --. - --- - -- . --- . . -----. - .- - -- - ----- --- . 

~ ll::: : ~~ ::::::::_::::::::: : ::~:~::~-:::: : : 1 
Total 

tctte imBp ect-ion law 

Barrels. 

3, 927, 671 
3, 12. 054 

L The total a mou n t f sal t wh ich :Mi hi - _ .. _. I 
gao ltas p rodn red t o dat ~ - ~-- - - -~- 7~1~ 

KANSAS. 

UR I E t;.A.L 'L'. 

The Eleventh nnun.l Heport of th :E an ' a Bur a u of Labor pub-
li shed. in 1 !J5, contain a repor t on t lt e alt indu ·try of t b tat , from 
wh icb the followin g- i nb tracted: 

Tho wlw tr-a,·cl d ov ,. t ll g r <~t pla in of K an a iu t b a.rly 
day would often have given nlmo t a uy price for a few pound of , alt. 
Tb myriad of butralo <l eer, and antelope dep nd d for t b ir upply 
of t hi :-; indispen able art icle upon t u variou a lt mar he · which a re 
cattered over central K ansa ' . The pion r t rav ler , hunter , t rad rs, 

aud un·eyot'.· were often led by t he deep path of th e buffalo to t l.t e e 
mar be' , which a r t he alty r main of de ompo d alin ' trata. 
They a r large l-'hallow lake wlti. ·h almo t dry up in the umtJJ r , and. a 
tlJin whites ·ale of a.lt i depo ·ited over lwndred of acre· of g ra '1 s 
t rritory. 

A lat e as 1870 tlte pioueer could g t 10 cents a pound. for ,alt evap­
orated from tb e water of the e m e:U' ·h~ . The hun ter · when ou tl.t e 
cba e would often bring their buffalo hams to t he mar be to make 
"jerked beef ' of them. Thi;; wa often don e by merely dippin g the 
long strip of meat every few hour·s into the alty water aud allowing 
it to dry in the .-un. 

'I he primitive salt manufacturer of Kan sa · erected a lmo t id entic­
ally the arn e kind of pla nts a tho e de ' cribed in ancient hi story. 
'Illey erected stone arches about t hei r- ket t le , and cbimuey were bu ilt 
iu order to ecouomize th e fnel and ]Jeat as ruuch a. possible. ntil 
1 G8 these crude factorie , which were found about tbe marsh es in 
Republic, Cloud, Jewell, Lincoln , Stafford, and umner countie , were 
the only one. iu Kansas. In 1 67 the Continental Salt Company of 

ew Bedford, Ma sachusetts, began dJ·illing for brine near the Sail 
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Spring at Solomon City. Y ery good brine wa struck at about 75 feet. 
At this time th ere were but two popular metlJOds of making alt, i. e., 
the k ettl e proce , which was u ed on a small scale at the above-named 
salt marshes, and t be solar proce . As good fuel was scarce in tbi 
prairie country, the solar proces wa adopted. In 1874 a second olar 
plant wa · erected at Solomon City, by William D ewa.r . TheRe plants 
were later owned by one firm a nd are in active opera tion to-day. It 
was the ma nufacture of alt at this place t hat first put Kam;as a mong 
the alt-produ eing tate of t he niou . 

In 18 7-8 centra l Kau a was undergoing a wonderful chan ge and 
developmen t. F a rm s were being developed, factories were s pring in g 
up, citie · were p Lltt in g in all modern improvements a nd struggling for 
superiori ty in every lin e, and readj mon ey wa at hand for a ny kind 
of peculation. Companies a nd yn licate with t hou and of dollar ' 
of capi tal were forme d in a few hour to unuertake t he most ciaring 
enterpri . I t wa.s during t iJis pet·iod of boom that E ll worth, Lyons, 
Hutcbiu on, King man , A nt hony, \\Tellin o-ton, rago, Pratt, Great Beud, 

terliu g, :N icket· on , a.nd Kanopol is oro·anized •ompan ies to bore for 
coal a nd ga , or a ny valuable mineral that mi g ht cha.nce to be found . 
In t he fall of l 87 and durin o· t he yea r 1 rock salt was. t ruck at the 
above town. . In mo t C<tse ' they were seriou ly di sappointed in not 
finding itber coa l or ga in Jarg·e qua nt it i , a nd they were very low 
to n,pp reciate t he r eal vnln e of u ·h a n importnnt mineral as rock sa lt. 
Lyo n and ringmnn took t he lead in the alt-miuin g ind u try, but 
llu •hiu ,oll int re t tl G uinlo ·k ". J fumphr y, of N w York, iu t lJ c alt 
w II f that Jlla ce a nd t h y oon took tlt l ad in t he 'Vaporation of 
brin . fair ly compl t a ·count of t he alt-minio g industry of t hi s 

tnt wa g iv n in t lt r •port. of tlte K an ns B ureau of Labor for l 93. 
The fol lowi ng d , cripti ou of ro k-sa lt mining in K a u a ' i obtai ned 
from the r port m n t i n d: 

RO K SALT. 

al t wa eli co ered at Lyon :-; H.i ' County, Km t a., in the year 
1 7 whil boriu g- a , erie of XJPl'irnen tal well in Sf\a rch of oil an d 
na t ural g-a . The drill peur.trated tit body of alt at a. depth of 00 
:C c t from the nrface, a nd pass d t hrough i t at a dep th of nearly 1,100 
:C et. T hi s b d of rock alt w;1 depo ited duriug the Tria .' ic period 
of t h 1\lesozoi ' age of the g ologi cal ection by t he solar evaporation 
of a n inl and ·en whose water lt eld the alt in olu t ion. 'l'ile a bove 
p roces of alt formation wa not continuou , as i proven by th e bed 
of rocl al t b in g interJ a id with layer, of hale, which a lso prove that 
t h e inl and a. wa subjc t to ndden inflow of large bodi s of fre b, 
mudd y water , arr ' t ing· tb c1 1 o ition of tb salt for a time and 
dcpo itin g mud, from whicll bale is formed in it· tea d. 

In tlt year 1 !)0 the Lyon: l~ock alt Company '"n organ ize<l by 
ome of the principal banker a.ud bn inos meu of Lyons, K a n a.', and 

St. Loui , Missouri, beaded by Mr. A . Bevis, of St. J,ouis, as pres ident, 
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for the purpose of inking a haft and minin g th ro k alt and placing 
it on tlte market iu commercial quantitie . • bout tbr e-f urth of a 
mile northeast from th center of the city of Lyon the haft of tb 
Lyons Rock Salt Company is itnated, at about the 
acr of the alt land cont.roll d by tbi corn1 a n . Vlork wa ·om­
menc don t.hi haft in tlw month of u«u t I 0 the iz of the l1 aft 
being - by 1G feet, divid d ilt to three ·ompartm nt two for h i tiu 
purpose and on, for ventilation . The bed of ro k al wa r ached in 
th following January. 'rhe l1aft p netrat tb b d of alt toad ptb 
of 26- feet, or a total depth of, haft of 1,065 f t fr m tb urfa , t h r 
being ome 30 or 40 feet of alt trata b low th boLtom of tit haft. 

On ·inking th e baft t l.lrough thi :...65 feet of alt trata, 15 wol'kabl 
veins of rock alt wel'O pa · d t hrou O'h ran gin 0' from 4 to 1 f t in 
thickn e , the v in of alt being parat tl by th e abo -mention d 
vein or layers of bal , running from oue-fourtl1 of an iucb to 5 fe t i11 
thiclme . v in of l'alt 1 fe t iu tuickn , and of xc ptional puri ty 
wa ' lected for minin g purpo e', the lower 10 r L fe t of t l.lis v in 
being mined. From th bottom of th haft tb min i laid off :om -
what imilarly to the tr t of a city th main tr t 
width, run nina parall l a t aud w t and the ro · 
arne width, runnin g north and outh. F rom b . cro s tr et ro m 

or chamber are driven l1 avin g a width of 50 feet , th r b ing pillar. 
fiO feet iu thickue s left taudino· b tweeu ea ·h chamber. It i in h 
ciJ amb r t i.J at the prin ipal mining operation ar carried on. 

In mining rock alt it i at fir ' t undercut with minin ·or bann elin g 
machine operated by c mpre ·ed air. Ilol . are the11 driv 11 into th 
alt with air drill and clyuami t placed in til m, which i t il n 

explotl d with lectricity, bringing the alt down to the floor of t h 
miue. The loo e alt i then load c1 on car ea h holdiug about two 
tons, conveyed to t b haft over underground ra,ilroad , placed ou the 
levator orca e ' and hoi ted to tbe top of a fiv . tory mill btlilding, 

locat d directly over the mouth of t he haft. The alt i th n dumped 
from the mine car into cru her over clump that worl automatically 
and pa se down through different-sized cr ushers by gr·avity to the 
creen room below, wh re, l>y pa sing the salt over ·re n of variou 

sizes, it is eparated iuto nine di.ffi rent grade. or iz s, the alt tb n 
pa ing into la,rge bin , from which it i loaded into rail way cars. The 
various grade of rock alt are u, eel for almo t every purpo e for which 
l'alt is required. 

Mr. J . 0. Baddeley, ecretary of the Kan a altOom1 any, Hutcbin­
. ou, Kan a , reports that alt wa first di ·overed underneath tue city 
of Butchin on in 1 7. Some pro pector · wer drilling for oil or what­
ever Lhey could find, and eli ·covered a bed of rock a. lt over 300 feet in 
tb ickues at a depth of 400 feet from the ~>urface. Tile fir -t plant or 
·alt WOJ;k. wa. built iu the ·pring of 18 8, but wa not operated until 
late in the summer of bat year. The output in that year was 155,000 
barrels. Since then the product, includiug rock salt mined at Lyons 
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a11G. brine alt evaporated a,t Kingman, Sterling, Kanopolis, and ot!Jer 
p lace , ha been a follow s: 

P1·orluction of salt in Kansa since 18 8. 

--- __ n_a_rr_J_s·--II---Ye.1 r~-1--B-nr_re_Js_. -I 

15-,ooo 

450,000 

1 93 ........ .. 

TEXAS . 

1, 277, 180 

1, 3 2, ~-09 

1, 341, 617 

1,40,607 

There are two well producing briue for alt makin g in Texa ·. Both 
ar of recent d v lopmeut and both are owued and op rated uy tbe 
Lone Star alt ' ompany, of Dalla . The first well to be dri en wa at 

olorauo, Texa , in 1S 4. a.It was truck at a depth of 7 feet, and the 
work of making . alt fi:om brine wa begun in 1 5. Tbe averag-e 
annual productiou from thi well since hen ha b en about 20,000 
barrel . 

The second w ll wa begun at Grand alin early iu 1 !J and com­
l11 Pt d befor th clo. e of th year. alt waking wa · begun at on e, 
a nd from an d i11 lndin 1 90 the output ba b en om tbing over 
100 00 ban I annually. 

Th c act ·tati tic of PI'odnction in th tate han1 b en obtain d 
iuc which tim the followiJJO' output lla been 

l: 
altp1·otluction in Texas since 189?. 

Y'CII r . 

/::: .. ··. -·· 
L: : ••••••-• ••• ••• • • • •• •••• •• • • 

CALIFORNIA. 

Hnrr,els. I 
121,2-o 

126,000 l 
H2, 857 

"'· 000 I 125 000 

alt i manufactured from brine in five conn tie in 'ali foruia, namely, 
Alameda, Riv •r ide, Oolu a San Lui Obispo and San Diego. Hock 
alt i min ed in au Bemardino Oounty. The largest work are those 

of A lameda onnty, on the bores of Ban Fran ·isco Bay. Vast tretcbe 
of overflowed tid land , or sa,lt marshe::;, extend a loug t he south arm of 
tbe bay, and ou the the a lt i made. Tbe cliff' rent salt work contain 
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from 20 to 1 200 acr eaeh. early all of th land i 
a 5-foot tid , o that tl1 bi o-h tide of 6.~ feet will ov r t h lrt nd from 
15 to 1 in ches. 1r. . Oliver, of ::t\fouut E el 11 hn . f'nr ni ' h ll t b 
fol low in o- de cription of th methods employed in th a t lo ·al it : 

The land havin g b en cl ared of gra m.1d. we ds i · fir · t tlik d with 
a good levee 3 or 4 feet high. It i then partition d ff in to r l' V it· 
of differcut size, for rec ivino- and vaporati n<Y th wat r. ry talli z­
iug pond· ar excavat d and platform foe ta king tb ~tl t ar built . 
The grou nd is principally p at bog overlying blu ·lay. 'rb ·t· . tal­
lizing pond are dug in t b p 'at of which non ·b i. left to form a 
bo ttom or carpet in th pond. Tb alt cry tal · ar r adi ly r m ' d 
fi·om t he peat floor. There ae u ually ' n evaporatiiw r r oir. to 
a p lant, the brine bein()' drawn from one to anoth r a it tr u r•th n. 
and decrea es in YOlume by va,poration . Til la. t tbre -i .. , ros. 5 G, 
and 7-are cal led lime pond , b cau e large quan ti tie of gyp um and 
otb r matter precipitat db for the al t, ettl in t h m. Th brine i 
retained in the venth r e. ervoir until it reach es tL cl n ity of :.!i:i0 

Ba nme. hen tbi · , tr ngth f brine i attain d h crystallizi n o­
ponds are ftlled toad p t il of 10 or 12 iuche and th brin vaporat d 
until ""!)o by the hydrometer i reach d. Th moth ·r liquor i tb 11 

drawn off and th al t gath r d. up and coov y d into war bon e ' to 
draiu. Tbi complete- th olar 1 roce . 

l\fu ch of the alt i , old af't r drying in th wa,r l10n ·e. but many 
thou a nd ton are taken to refining work in au Frnn ·i co, wh r it i 
more tborougbly dried by artificial heat and rrouud i u to variou grad 
for chlorination work , packing bon , and ilv r mill , a,nd for dairy 
and table u e . The r egular trad wind which blow in the nmm r 
months are quite trong in tbi locality and gr atly aid evaporation. 
lVIr. harle G. Ya tate that at ome pia e they p rmit a c mpl te 
natmal evaporation without ·hangin o· tbe wat r from the pond . 'l'he 
iudu try ba not been as pro perou r eceutly a it' a in form r y ar 
and overproduction ha brought prices d wu very low. The cheape. t 
kind of labor only i mployed. Oue large company or 'tru ·t ' now 
control most of th e pond 

At alton, in River icle ounty, in that portion of the olorado de rt 
which i. below the level of the . ea, a re worhs wb r alt water i 
pumped from well and evaporated until cry tal are formed . 
fr·om 5,000 to 10,000 ton a re mad e annually. 

t ational City, in San Die ·o Oouuty veral thou and ton are 
made y arly by evaporating the water of an Diego Bay. Better p!·i ·e 
are obtained for the al t iu that part of the tate than a,re received for 
the product in Alameda County. 

Tllirty miles south of Danby, in an Bernardino County, rock . alt 
of exceptionally :fine fluality i · found . Some 3,000 or 5,000 tou a year 
are mined. The co of hauling to rai lroad and d istance from market 
preve11 t · a much larger production. The sal t mined is very tran par­
ent and pure. 
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Near Site. , Colusa County, s~tlt i made from brine pring-s, on the 
edge of a ·hallow lake, wh ic.h dries up in the summet'. hallow bore· 
hol e in the bed of the lake develop salt water and inflammable gas. 
The product of alt in t hi section is comparatively small but the 
arti leis very pure and good. 

little salt for local u. e is mad e at Black Lake, near the ummit of 
the San Jo e 1ountain , in an Luis Obi. po County. In the vicinity 
ar numerous alt pring and large depo it of rock alt. 

Me . r . Plummer Bro ., of San Franci co, tate tba.t prior to 1 64 
th ere wa very little demand for alton the Pacific Ooa t. All alted 
:fi lt and meat. were brought from the North Atlantic seaports via Cape 
H oru . alt d co ifi h from Jewfoundland ''a received in this way, 
one brig in 1 63 eli charging about 400 ton of alt codfish in drum at 
San Francisco. All thi is chano-ed. In ·tead of importing salted 
meats and fish alifornia now exports them. Cheap alt made almo t 
at their doors enables San Fra.ncisco packers to cure beef and pork in 
large qnantitie , much of which is exported to foreign countries. The 
Newfoundland salt cod have been replaced by Ala kan codfi h packed 
in California alt, and the fine t of cured salmon are those caught in 
Alaskan 'vater and pa k d in California sal . 

alifornia alt, produce i by olar evaporation at the Alameda County 
salt mar h lying adjacent to the Bay of San Franci co, wa put on the 
market in 1 56, but only in Tery limited quantitie . ' oon a a 
d mand for alt aros , om attcnUon wa given to local production, 
and v ral l)Qnd were "-all d in for th e purpo e of retaining the sea 
water. Thi produced uflkient .alt to upply the market;, hitb rto 
d p ud ent upon J~ngland for fine salt;, and upon Lower California, 

hinn , a,ntl outh Ameri a for coar e grade . Durin o· 1 58 
a11 Frn.n i ·co ay al t wa old for 16 per ton of 2,000 pounds. Thi 

was coarse altof poor quality containi no- bittern and other impuritie . 
Th !at J. A. Plurum r rectetl the Ury tal Salt Work iu1864. These 
c011 i ted of pond for receiving and ettling the sea water, evapora­
ting r ·ervoir , brine pond,, and large floored vats, the water at differ­
ent tag of d n ity being pumped from one to the other. After the 
sal t had form d and the mother liquor drained otl', the product is stated 
to have IJ wn 9!l.G3 per c nt odium chloride, and was, a.nd still i , 
known a '' alifornia cry tal alt.'; OtlJer al l; wonks, employing simi­
Jarm thod ,w r bnilt,a.ndin1 '"lallforeio·u alt,exceptEnglisb,was 
driv n from th market. California alt uow supplie all the Pacific 
Stat , be la ka fi heri and iberia. The production i so large 
that it xce d the demand, \Vitl.t the n ual re ult of competition and 
low price . A sbowu in the table of production in the preceding 
page., the output of alifornia 'alt bas increa,sed from 214,286 barrel , 
or 30,000 hort ton , in 1 3, to 430,121 barrel , or 60,217 hort ton , in 
189G. tati t;ic of production for year prior to 1 3 are not obtain<tble. 

The first salt g-athere1l in lameda County, accord ing to Mr. Oliver, 
was a purely natural product. A long· the bore wa what were called 
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"tJCie lands"-lancl which was overflowed by the high tide of June and 
July. In th ·e tide land were a numb r f natural I onds or inl s in 
which the water from th high til wa reta.ined, and u · th title of 
Augu t and ept rob r lid not r each tb m, tb r tained wat r all 
evapornted, leaving small quantitie of alt iu th bottom of the 
pond (1 ±5 .to 1 52). The pa11ia,rd , Me ican , and Indian would 
gather tbi impnre alt annually: the barv t om tim amounting to 
bn a few bucket full. In l -3 one John J olm on a.n l ome t ber 
ob. rved th :alt gatl.l ering, and a th land wa pnb.lic lomaiu (, ltool 
lands) t hey bought it laying t b tat ·1.2~ p r acr . nrin"' l 54 
John ' on surrotmd ed ome of the laud with l v for h mor 

far a Hr. Oliveri · abl to a 

UTAH. 

A · in mo t of the other al t-produ ing 
r ga rcl to th cn •·lie;;t mnnufa tur of ~<nlt in r t.ah is 1a ·kiug. 
\\'. H ey wood, ma.nag r of the Inlan<l Cry tal a.lt omr auy 

improv 

I al\e City, tates t hat th Indian · obtained a. up ply of alt at what i 
now alina. o far a. known tb fir t alt mad by white m 11 wa 
by the pioneer band of lonnon in alt Lake \ - alley. f " ' lay 
after their arrival in July, 1 47, theybe"'an th manufa tm of aJt by 
boiling the \Vat r f Gr at Salt Lake. Tber aft r it was u tomary to 
proce cl periodically to th bore of Great alt Lake, 13 mil we t of 
the city . tabl i h d by them, and boil uffi ieut brio f h lake to mn,ke 
the alt upply for the variou.· familie . Thi rnode of procedure was 
carried on for everal year , and a. the p pulation in rea erl it beram 
ne ary to tmn tlle making of alt into an indo try whi h wa 'lone 
iu a limited way. 

In forwer year the a tern · bore of the lake were marked by little 
bayous or lon o-h , and the prevailing wind being from the we t, the e 
bayous or sloughs were filled with water from the lak . pon the 
abatement f the wind the lough were left full. The water wa · 
evaporated by oln,r beat, and in tbe dry atmospher th evaporation 
wa ' very rapid. The alt wa barve ted by crapiug it off the ground. 
It contained more or le clirt, according to the care exerei, ed in gather­
ing it. It al ' O contained the u ··u[Ll impuritie -gyp um , tllphate of 
oda, etc. The evolution from thi to improved methods of salt making 

was low. It wa not until1887 tllat a company of Mormons conceived 
the idea of leveling some three or four hundred acres of ground, suu· 
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dividi ng them into ha llow pond , and fi ll ing tl.J em with W<l ter pnmp d 
from t he lak . f'te r a considerable tim e spent in experim nt i11 g t he 
compa ny fi nally u ceeded in eliminating most of t l.J e imJ uritie . I n 
1 91 t h I nland ··ry .. ta l a lt ompany, whicll may be said to be the 
p iou er gnmulat d ·rys tal , al t co mpa ny of tll e We t, vr a, able, by 
puru pin g cont inuously a nd drai nin g continuously to prod uce a practi­
ca !ly p ure alt. Tbi prod uct i 'I' ll bed and . ifted by pecia l machi n­
ery, k iln d ried , and old. I t i claimed that i t will not cake in a k ' 
aud a ltce ll a rs. In 1 9 anoth r lJlant was e tabli l'bl:'d, modeled ou 
lines imil ar to t he one de cribed and tber are to-day fo ur pla nts in 

tah workin g n the pri neip l tabli l1 ed by t b I nland ompa ny 
in lS!H. 

Th r ek- alt d posit of tah are at ~ epb i aud alin a. ..d..t both 
p lace t b ha ract ri t ie of t h al t indicate ola r e \-aporation at orne 
past t im . T he d posits a rc more Ol' l s impreguat d with dirt and 
and ma ki11 g t l1 e ,alt iuf r ior to t he alt of K ansa or Loui iana for 

:to k-feed in g purpo e. . La.rge lump a ' cl ar aud tran pa.rent a gla 
are, how ver, frequently foun d. 

] , GEOL, PT 5-- ~ 





FLUOR PAR \ND CRYOLITE. 

By EDWARD w. PARKER. 

:EL ' ORSPAR. 

PRODUCTION. 

Th amount of fluor par produ cl in th nited tate in 1896 was 
6,500 . ltort ton , alued at S52,000, ao·ain t 4,000 ton , valued at 

A,OOO in 1 95, iudi catiug- an aclvanc fmm $6 to per ton in the 
price. Th price in 1, 06 wa high r than ever before, the 11ea.re t 
approa ·b to it b in o· in 1 !H, wh n th 1 roduct of 10 044 l10rt tons 
wa valued at "'7 ,330 an average of 7. 0 p r ton . In 1 92 the out­
put amoi1 11 ted to 13,3-0 ton , worth $7.26 p r ton, increa iog in amount 
tb followino- year to L.400 ton , but d cliniug iu valu e to ·6.77 per 
ton: 'Ih produ t dror ped to 7,500 ton· in 1 94, and the price declined 
to 6.33. ith a fur h I' d crea in product to 4,000 ton in 1 o- the 
valu ap;ain d<.'clined to 6 p r ton . The incr a e in 1 '96, both in 
amount aud valu wn · quit r r noun d and a healthy reaction from 
th d pr ndition of tb tw or t hree y ar ju t pr ceding. Prior 
to 1 . G Ro. i ·Jar , Illin i ba furui bed th ntir dome ti upply of 
flu r par. urin g J 96 however, operation. were b gun on d po its 
of fluor par at 1arion, K ntu ·ky aml 1 500 tons w ro min d th re. 
Tl1 n,r tb only t\vo d po it of ommercial importan e known to 

· nit d t::tte . Th min ral i u ed in be mannfactur of 
ope le ·ent Ia . It i a l o Yalual>le a a fl ux 

in iron m ltiug. 
'l' h following· tab! how - tile annual produ tion of fluor par in ce 

Protluotion of .flnor•pm· i" the Unitt'd State8 jron~ 1882 to 1 96. 

1- T~;, - Qunnti;:- Yalu. Ycs~r. Quantity. Value. 

- - - I· hortto11s. 'ho ·t"t ton.~. 

li< 2 . .. -.. .. .. 4, 000 $20,000 I 250 --,32 

'J, 000 20,000 10, 0-M 7 ,330 

4.000 20,000 12 2-o 9 000 

... --- . -.. 5,000 22,500 12,400 4,000 

···--· ---- 5 000 22, 000 7,500 47,500 

1 5,000 20, 000 4,000 24 000 

J ...... ---- 6,000 30,000 6,500 52, 000 I 
~9~ ----·-·· 9,500 <15, 35 J -

1315 
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RYOLI'l'B. 

This mineral i u ed to , con id erable extent in th ma.nn fa ·tur of 
alum and odium alts. for makin o- whi t porcela in -lik glass, an<.l for 
othertechnical purpo e . ln t he pr paration of alum and sodi um alt 
front cryoli te, alnmin a i I ft as a r itlue; and from tl.Ji , m talli ;llumi­
num i extmcted by lectrolyti pro e . Tbe only our of nppl y 
of tbe miu r aJ i G reenl and, a.lthouo-h tra of t hi miu raJ wl.'re long 
ago show n by ro · and ill ebran d too ur in t he n ig hbol'hO d of 
Pikes Peak, Colorado. 

IMPORTS. 

The import ' of cry lite for a ·eri .. . of y -a.rs lHe sltow11 in t it · follow ­
in <r t<Lble : 

Imports of C?·yolile f ront 1, 7l to l 9 •. 

------,--
Yellr nde<l- Amou nt. t ' 7" nlue. 

I 
Lo••u to>t.~ . 

. Juue:~O, l 71. . .......... . $71 o-

) 72 .... - -- - --.. 75, 195 

1 73 . . ' .- . --. . . . . 4, 226 

2 ' 11 

70.472 

103,530 

126,692 

105, 

66, ().l2 

91,366 

103 "29 

51, 5 9 
97 400 

I 
Lung to11 1 . 

-- 7, 3~0 
I 

7, 129 

'29 
7 2tU 

9, 574 

1 94 . . 10, 4 

1!<95 .. 9 425 

1 96 .. 3,009 

$106, 29 

110 750 

110, 152 

95,405 

76,350 

96, 32 

126, 

142, 49-l 
I 
I 

12-~ ~:o.-6 



MICA . 

BY EDWARD \\- . PAltKEH. 

PROD -c TION. 

Mica production in l 96 lwweJ a n improvement over l 9-! and 1 95, 
bn t did 11 0t r ach tile production of 1 01, 1 92, and 1 93. Th e mica 
imln try durin g- the pa ' t de acle kt been one of uncerta in ty an d dis­
couragement. In the :fh ·e year fro m 18 0 to 1 841 inclu i\re, the peo­
chlCtion of mi a in the nit cl tat aver aged 256,000 in value. In 
1 4 importation of India mica began, and whi le t h dome ti p roduct 
wa, v alu d in that year at 3G< ,525, the value of th output in 1 8.) 
dropped to 161,000, and in 1 "6 to "' 70,000. In th elev n year from 
1 0 to 1 9 , in lu s iv •, tb v;tltle of tlw dome tic production a\- rao-ed 
a li ttl 1 than 0,000. Th value of the producti n in 1 96 was 

G7 191 n a rly t. 000 or lG perc nt I s than the av rage in eleven 
yeal' . TIJ produ ·tin •lud ed G',441 worth of ut or sheet mica, and 
21.750 worth of r wa t . ompari on of th e dome t ic prod u -
tion with tlJ ar mad unu r t he headin o· ' H vi w of t !J e 
ind11 · try. 

' I' ll followi n o· tab! , 
· nit l tat . in · 1 

bow · the annual produ ction of mica in the 
0 : 

Production of mica si 11 el 0 . 

Y or. \'nlue. Year. Qunutity. Value. 

- I P OU. II<l-11.-
1 

IR .... _.. ... .l , 669 $127, 25 

Pounds. 

49 500 $50,000 

1 I ...... _. _. ' 100. 000 250. 000 60,000 75, 000 

10o.ooo 2-o,ooo T,OOO 100,000 

I I 1., 000 285 000 I 75,000 100, 000 

lo!7, ~1 0 3 '525 ' 929 

I 
I .. .. .. .. .. 92, 000 161,000 

. 4.0, 000 70, 000 

1 l~~ .. .... .. .. 70, ooo 14 2,250 

L .. ~ ~~70 _ooo__..!~ ___ ___!. __ _..!.._ 

52,3 
-5, 31 

67,L9J 
1317 
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I 

DIP R '.r 

The following tabl bows th import of unm anufactnr d mica from 
1 69 to 1 96: 

Unntalwjactu?·ed mica. impo1·teci aurl euterecl fo r consumptiou i.u the 11itecl tales, 1869 to 
1 96, i uolu sire. 

I Juu 

I 

I_ 

Value. 

$1, 165 
226 

1 460 

1, 00~ Dec. 

\ .... ulu . 

·19 a49, 0 5 

1, 204 rt57 541 

13 0 5 
7, 9 0 

9,27.J. 

a inolnding mica wnste. 

E . 

a97, 351 

1 9-!.. . . . ..... . 

1895 ........ .. . 

1 96 .. ...... .. . 

The g reater part of the cut or heet mi a pr clue cl i u 
manufacturer . The remainder goe into the manuhtetur 
dyn amo , for which it noncondn tive propertie ·, when fr from iron, 
rencler it very valuabl . Iugenuity ba clev loped a methocl of u ing 
al o tl1e . ma11er ize of mica for ele trical purpo e , and . om d maud 
ba · been created for them. Heretofor they w nt to tl1 rap pi le ancl 
wer eithenva ted or ground. Tb fi.ual scrap or wa te from cuttin g i 
ground for the manufacture of lnbri cant, , for giv in g a crystal elf ct to 
wall paper , and fo r other decorative purpo e . new use for (• rap 
mica is r ported by fr. IT. '. Mit bell , in a paper read before t he 
Onta-rio :Mining Institute pril, 1 97. On account of it infus ibili ty, 
except at very high temperature , and its nouconductive properties, 
Ir. Mitchell recommend i t a, tbe pri ncipal ingred ieut for Loil r a nd 
team -pip coverin g, npplemen ting bi recomm udatiou with a report 

of result of trials made with uch a compound . Some of t he trials 
were made on railway loco motives wh n ubjected to constant and 
heavy vibration , a ud a fter two years' trial th e materi al was found to 
be in perfect coudi tion. Mr. Mitchell also ugge ts t h use of mica 
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' a te for fir proofing, and for in, ulating cold-, torage chamber ' , and it 
i. pos. ibl that mi ·a waste may be found an excellen t nb titnte for 
asbesto for the e purpo e . 

REVIEW OF THE IND •rRY. 

While the valu of the output in 1 96 wa nearly 20 per cent more 
tlian t hat of 1 95, the iocrea ·e ·au bar ily be con ider d a iodi ati,1e 
of any real impr·ovement in the condition of the indn try. Witll tile 
exception of orne promi ing development at Shelby Cleveland ounty, 
Korth aeolina, the condition of the indu try was about tue ame a 
r ported in Mineral Resource for 1895. Th mine at Shelby was 
opened iu Jnly, 1 96 and by the midcll of 1\faech, 1 97, bad. hipped 
30,000 ponncl of ·beet mica. orne of tbe mi a obtained from thi 
mine i of exceptionally large size and of first quality. Mr. J. bil'ley 

mith, owner of th min , pre oted to tile mith onian In titution, 
through the nited Sta,te Geologi ·al Suevey, some beet of mica 
fully 30 in<:hes in diameter. Thee ar the larg , t piece ever received 
by the In titutiou, and hav been placed on exhibition iu the i'lational 
1n · um . 
In other portion of the oited tate mica minitw i in about the 

ame condition a in 1 9-. The ·ondi tion of tlt industry at h mine 
in orth aroliua, the principal ouxc of upply, ba not been one to 
en ourage tbe inve tm nt of large capital and the introduction of 
mod rn m tbod . hi f among th ob tacl · to Iaro-e inv limeut i 
th g nCJ'Ill unc rtainty a to th ·baracter of th d po it:;. :Mica 
o '<'Ur in po ket om of whi h are v ' ry rich whil work may be 
•arri d on U[ on promisino- pro p ts, for w ks or ruont.b , without 

findino- m rehantabl mi a . Th o, too, tb mica r gion ar remote 
f1' m railroad trao portatiou. ll of the mica. mined in .r ortb arolin:;t, 

x pt that produ d at • h lby i haul d over mountain road from 
2.) to -o mil to b vill o, ]\[arion ~orth arolina or J bn on ity, 
Tennc e . Th road:; nre alway. ba L In rainy w ath r t lwy are 
pra t i al lyimpa ' d1bl ,nnd he river ,n v rbriln-•d ~trefrequentlytoo 
bin-h for f'o r·din ,,;. fining, tb refore hn be n for the most part 'arried 
on by th nativ mountaineer, in a primitiv mann r the uncertainty 
of' r ward but hance of good r tum , acting a a ort of ·ambliug 
in enti to rffort. Tak n a a wbol it i doubtful if the mica mined 
in orth 'arolina has paid ~werao· daily wag for the labor spent 
npon i t. in th lJUnt for gold it i hauc of an occa iou al rich 
find whi h indue H tb minin ,; . 

l'b on litious at pr nt are not o favorab le as they wer fift en or 
twenty y n.r ago for s iu e primitiv 111 thod.s of minino- wer orig-inally 
employed a they ar to-day, th futnr of a min did not nter i11to 
the calcul tion a exploit<Ltion p ro ed cl and the r ult naturally was 
tbat as mine · were deepened the work be ·a.me more difficult and 
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expensiY cacb pound of mi ca osting more to obtaiu . ddcd to tlti , 
tl1e miners of mica bave bacl for the pa ' t iecad to ntend with a 
formi<labl com1 etitvr in the mica im[ ortetl from India. Th impOI' ta­
tion or India. mica b gan in J cl:. The vain of the mi ·::t ilnported 
in tb fifteen years rrom 1 li9 to 18S3, indul:live, averaged ' 4,u~s, tl1 
larrre, t value bei11g in l 77, when 13,0 :-worth of mi a wa import c1. 
The nliue of th e miea imported in 18 3 wa !) ' 4. During l -! and 
1 \i, when India mi a tir ·r began to be u eel in tbi l"Ountry, tb value 
of mi a imported was 2 ,2'- .t aud 2 .6 5, r p ·ti\· ly. In th thir­
te 11 year8 from 1 ~b to 1 ' 96, in lusive, th value of the import, l1a 
averaged .., l12,072, a ompar d with "4 6- forth pre ·edinrr flft n 
years. The ,' tati tic of domesti · produc-tion are avai labl o11ly in cc 
1 '0. From 1 0 to 1 4. ineln iv , th d m , ti production nvPrag <I 
$:!;16.000 in valnc nuanally. f:-i.inc au<l iucludinrr 1 ,3 , tlJ vain of th 
dome · tic produ tion ha averag d G,OOO ann nail , nbont one-third of 
wLat it wa pl'ior to the introduction of India mica. 

::\lica wa on the free list prior to 1 !)1. From 1 ' 91 to 1, 94-, and for 
a part of 1 !)5 ther was impo ·ed a duty of 3- p r cent ad valorem . 

nder the 'V\ il 011 ' bill the tariff wa reduc d to 20 p r c ut. The 
mica protlncers are 11 w ndeavoriug to ecur a p cifi · i11 t •ad of an 
ad ,-a lorem dut_Y. 'rh ey claim and with orne deo-r e of r a on, that 
on! expert. ca11 place a proper valuation on mica. 'l'hi is e, p cially 
true wh n tiP mica i imported iu rough r unmanuf'a tured condition. 
The claim is made that the import ' arc undervalued ::~nd that thl' r; tn 

ti til:::; of Ll1 • ntlue or imported mica do not r pre ent th real val11c. 
The produ<"et" of dome ' tic ulica aJ ··o a sert that the be t grade or 
import d mica are ·old a i{ortb Oar· lina mic·a, indicating- th general 
uperior Quality of the home product. 
Amono- the tate producing mica in 1 !)(), out icl of .r orth 'aro­

Iina, wer Idaho N w Jhtmpsbire, South Dakota, irginia and \\'yo­
ming. 1c1aho yi lded 00 pounds of cut mica, wortL ,·oo; .l' ew Hamp­
shire· product cousi ted of 4,006 pound of cut mi a, valued at. ·1,~71i , 

and..) tons or crap, "·orth - 130; 'onth Dakota prodnc d , tOO pounds 
of mica which wa olu uncut for ' ,000; Vi r rrinia contribnt_ tl 1-) 0 
pound · ot ·beet mica, wortlt $4 GlO, aud 41 ton of . crap, valued at 

513; Wyoming'8 product was 20 pound of cut mica, wortl1 , ·60. Tll 
total valu of the product of the e ftve States was '10,389, makiiJ"' th 
value of }lortll Carolina' output. 5G 03, or 4 per cent of tl• total. 

lnterc ·t ha l•een crC'ated in tbe di · ·ove ry of ome mica dl•po it 
about half a mile from Bloomingdale tation, Pa saic 'onnty, ... ew 
Jersey, on the line of tbe .l' ew York, u quehanna and vVe. ·teru Hail ­
roa<l. The loc-ation i on the we tern s lope of what is known a 
Federal Hill. ample of thi ·mica r ceivetl at the nited tate Geo­
logical nney are of a n olive-green color and po ses a toughn s cllar­
acteri · tic of Canadian ph logopite, which i u ed exten i\·ely for elec­
tri ·a 1 pn rpo ·e . The sarn1 le , ltow-ev ' r, ·ontaiu ·u t line~, or " ru I iu gs," 
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which would render it unfit for many purpose . The samples were 
taken front material obtained near tl.le urfaee, and it i · pos ible the 
objectionable features will disappear at great r lertth. 

Other tate in wl.lich mica uepo it have been worked, or may ue 
worked iu the future but from which no production was reported in 
1 96 ar labama, Connecticut, Georgia, Kentucky, Maine, M:t sa­
cl.lnsett -, Minnesota, ~evacla, ew Mexico, Penn ylvania, and Rhode 
! ' laud. 
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A BE TOS. 

BY EDWARD w. PARKER. 

PROD TIO::SC. 

ompared with the output of 1 95, the production of asbe tos in 1896 
l.Jows a decrea e of about 36 per cent and a decline of 54 per cent in 

value. In 1 95 the amount of a be to · produced in the United States 
wa,s 795 bort ton , valued at 13,525. The product in 1896 wa 504 
short ton worth 6, 100. The manufacturers and u er of as be to in 
the ui ted tate depend , principally, upon the min of Canada, a 
th e material obtained th re is uperior to the American product for the 
manufacture of textile . anadian ' a be tos,' while ·o cla ed com­
mercially, i in reality chrysotile a fibrou variety of erpentine. It 
po e. e · greater tren~th and ela ticity and ha a finer fiber than true 
a. b tos, which is u ually found a ociate'd with oap tone. hrysotile 
also 1 h arne h at-r i ting qualitie a a be to and i 
alto th r ron h to lJ preferr cl for lllany purpo 

D 1 o ' it of chry otile imilar to th anadiau mineral, have been 
fou11d in tlle uited tate · p ifi all one in Loudoun ounty, Vir­
guun aud e ral n ar 'a p r, Wyoming· but the. have not been 

11ffi i ntl. exploited to pro e their ability to supplant tll anadian 
arti ·I in the market. 'Irue a be to a mined in the uited tate , i 
of \'::tlu in th mannfactur of fit· proofing paint lJoiler an l afe pack­
ing and fo1· other purpo wh re .finene of texture and treugth of 
tiber ar not nti, 1. Depo it of hi material a1·e fou11cl in many 

tat . but u nally in , mall quantiti . Workable d po it ar found 
orgia, Marylaud l\1ontana, Oregon outb Dakota, au l 

v ash i11 o-tou. :[ ·t of tl1 em hav proclucecl a be tos in t be pa t, but from 
one au or anoth r operation ha been su p -ndecl in all but two 
'tnte8-Georgia and outh Dakota. The Sail l\1ouutain mines in tbe 
~ rrn r S.tate produced !)00 ton , in J 96, and 4- ton were obtained from 
the t'CC ntly open d mine · iu Lawr 11 • ounty, outh Da.kota, by the 
B ln,ck Hill A b to Company of J ad wood. During 1 9G n w di -
cov rie · of a be to depo ·it · w r r ported in F ulton ounty, Geor·gia; 

ra11t Pa , J acks n ounty, Oregon· iu t ll e vicinity of Lyman, 
btgit ounty, a bington; 11ear Bado- r City, olorn.do; iu the rest 
nllatin Ba ·in, son her-o Montana; and near Hyattville, Big Horn 

Ooun ty, Wyoming. 
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The fo llowing table exhibits the annual production of asb , to in tlle 
uited States since 18 0 with th e value : 

..:l.n·n 11al p t·oclnotion of asbestos f t·ont 1880 /o 1 .?6. 

PM' Quantity . Value. Year. I Qunutity . v.~ I -
hort tons. ho•·t tons. 

1 0 . .. .. . --- · 150 $4,3 12 30 $1, 00 

1 1. .. - ------ 200 7, 000 71 4, 560 

1 2 .. ----- -- - 1,~00 36, 000 66 3,960 

1 3 ... ....... , 1 000 30, 000 104 6, 416 

1884 ·---------1 1,000 30, 000 50 2;)00 

1 - .----- --- ~ I 300 9,000 3:25 ·1, 463 
1 6 ... ---- . . - 200 6 000 79- 13, 525 

~ i !50 
4, -oo 50.1 6. 100 

----- ---- 100 3, 000 
I ----

Compa.rin g the above table mtll that of the tabl of import·, wl!iclt 
is given belo w, it will be seen that t !J ere i a profitabl market to be 
suppl ied with dom e tic fib r if any be found which is equal in f}uality 
to that of the Canadiau chry ·otile, nearly all of the import into tit 
United State being from the Canadian min 

Il\IPO HT ' . 

The follow ing t able how - the value of a b to:s imported ince 1 G9: 

l 'a./ue of asbestos intported f rom 1869 to 1896. 

C-- Year ended- J Unmanufo.o- llfanufa · I 
ture<l. t u red. 

-- '----1--- -

1 

June 30, 1 69 ............ ... . . ·---- - ___ _ ! _____ _ .... .. 
1 70.-- --· - . -.... -.- ... . .... --- . --- -- . . ...• 

$310 
7 

Total. 

. '310 
7 

1 71. -- - -.-.--- -- . • -- .. . - . .. - - .. - ..... -.-.. 12 12 

~8::::: < :::::: ::-:::::::::::: .. -----~~~ - · I ::::-: :::J.- --. · : ~~ --
1875.-.-- ... -... . .. --. -- -. . . . . . 4-, 706 1, 077 5, 7 3 
1876 .. -- -- -- . . . . . . . . . . . . . . . . . . . - , 4 5 I 396 -. 8 1 
1 77- .... -. . .. . ---- -.--- .. - ---. 
1 7 ...... -- - .... ---.-- . . . --- - . 

1879 . ... --·- ... --- . -- ·. -... . --· ' 
1880 ... --· . ·----· · ---- - --· · ... . 

~88~:::: : : .: :::::::::::::::::::1 
1883.-- .. . . ----- .. --- -· . -- .. --_ I 
1 4.- . - - .... . --· .. - -- .. . . .. - . . 

1, 671 I 

!'l,53o 
3,204 
9, 736 

27, "717 

15, 23ii 
24,369 
48, 755 

--- - -----------'-----

1,550 3, 221 
372 3, 90 

4,624 7,82 

··-- -- · --- 9, 736 
69 27, 786 

504 15, 739 
~N!'l 24,612 

1, 185 49,940 
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ra/ue of asbestos intportecl frorn 1869 to 1896- Coutinued. 

~- Year coded­ lllll RO Ofac~ ~lauufno- Totn1. ttzrcd . Lu red . 

Dec. 

~::::: ~:::::::::: : :::::::::: I 
I 

1 9:~:::~: :~ ~~ :: :::~ ::~~:: :::: ' 
1 9o ..... . ... ___ ... ______ ... . .. I 

$i3 026 $617 $73,643 
13'l 193 932 135, 125 
140,264 5 1 1+0, 845 
168,584 ' 126 176, 710 
254,239 9. 154 %3,393 
2"2,557 5,342 257 99 · 
3"3, 5 9 ·J, 72 35 , 4tH 

1 92.- -- ...... . ... - ......... . . . 262,433 7, 209 269, 6,1.2 
] 93 .. .. . - . . - . ... - -- - .... --- . . . 175,602 9 403 

240,029 15, 9 9 
225,147 19, 731 

1896 ... ... . -- ... ... - -· . --·- . .. . 229, 084 5, 773 

AN" DIAN PRODt CTIO~ . 

As the supply of a be tos for tbe Uni ted tates i · d•·awn almo t 
entirely from an ada, the followino- table of production for t hat country 
will be found of intere t: 

. 111111tal product of asbestos in a11ada si11 ce 1 79. 

~ Y nr. I Qunnt lty. , Yalu . Year. I Quantity. I "~ 
Tq.1l~t. To11s. 

300 19. 500 · -- ·· ···· 4, 404 $255 007 

0 24 700 6. 11 3 426,554 

--10 35. 100 9. 60 1, 260, 2-JO 

10 52.650 9.279 I 999,97 

95ii 6 .750 6. 0•12 3 ' ,162 

1, 1-11 75,079 6 473 313. 806 

2,440 142 441 1 9-i . . ... - .. . 7.630 420. ? " -0 

3 45 206 251 1 1 95. -· .. -... . T6 36 .lT j 
4.619 226.976 1 96 .- -- ... . - 12, :.50 4-29, '"6 

The mining and pr paration of a be to bas become one of the impor­
tant indu tl'ie of the Province f QueiJec. Op rations w re begun 
th r in 187 bnt only 50 ton w re mined in that year. In the follow­
ing year 300 ton repr nting a value of $ L9 500 were mined. After 
this the protlu t inorea d annually a s en in the above table, nntil 
l 7, wb n 4,619 tons valu d at 226,976, wereproduced . 'fheproduct 
in 18 bowed a lig ht d crease in amount and an in rea e of $28,031 
in value. Tb mo t pro p.,rous year for tu e indu~try w re 1890 and 
1 91, when the output was 9, GO and 9,279 ton , re. pe ·tively. havin g a 
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value of 1,260,240 and 999,97 . Tb lar o-e t prorlu t ,·va in 1 06, when 
the amoun t wa · a li ttle mor tb au one-tbir 1 rrreat r th a n in 1 !H, but 
baving avalue le thau hal fthatoftllefonn r year. The ·ornparativ ly 
m::dl valu doe Hot ne e arily m au 0 Te<Ltly r d u d proli ts. nuri ng 

t he earlier yea.r of t!Je inclu try op rator w rk d to ~t cou id ' r:tb l 
ext>nt in the dark. Latterly, improv d method f mining and· tr nt­
ment bave le enedtb co totb producer and nahlcd himt place hi 
produ ton t he market at low digur . ' om petition IJowev r, lt a l1 ad 
no li ttle eff' ct in reducin rr price , and in au..,in o- opera or to adopt 
modern method . l tbough tlJ di trict in whi h a b t i found i 
quite exten. ive, nearly all of the a be to· produ d ·om s from be 
min e at Thetforcl and Black La,ke, two tation 4 mil apart on th 
Qn bee Central Hail wa . t t he. two .plac 12 or 13 di ff r n t com­
pauie are operating· anl a,ll with few xception , a,r fitt d with he 
late tmacbinery. Th lHe nt output could prol>ably b doubl ed with­
ou t iucreas of m clwnica,l applia,nce . . 

Before t b de \7 elopm ut of the a be to min e of (~u b c, Italy fur­
nisl• ed t he markets of the world. 'I he Ita.Ii an a ue to wa on id red 
th sta,ndard. The flo y <t. b to .fib r u eel ex n ively iu rra tove 
i · from the northern mouutaiu lopeof t lJ Lusa a ll ey in J ta,ly. Min­
ing i · carried on at a l1 eigb t of from 6 000 to 10,000 f et a,b vc a len~l. 

'Ihe Italian asbe to indu t ry i on the decli n . 1ining i very diffi -
cult. and xp n ive. The b oTad lJn,ye b come very a rce aud thi , 
with the hi o·!J co t of mining a nd tran portation, mi litat arrainst the 
indo try. In fact, at the pre en t time con um r of a b to l ok to 
Canada, almo·t entir ly for t heir upply, although Eu ropean con urn r 
p rocure . ome fiber from the recently dis O\ ered depo~ i t in ea tern 
Ru ia and Ru ' ian iberia, and laro-e quantiti s are r ported a exi. t­
ill g in South frica,. The Ru . ian depo~ i t ' are aid to be of uorm ou 
extent but the .fiber i of inferior quality when compared with the 
Canadian, with which it i mixed when makin g textile produ ·ts. 'Ibe 
Canadian a ·be ·to po es e all the qnalit ie to meet the requir rueuts 
of the many new and exacting u es to which it i applied. 

0 1E E F OR BESTO .1 

The process of manufactur tJ i intensely interestin g-, more especially 
from t he fact that as t he indu try i constantl y en terin g upon novel 
pha e , 11ew method::; of treatment aud S!)ecial machin ry h a,,-e to l>e 
devised. One of its pe ·ial u e i ' for wall p ia ter. Tbi i a new 
application which will have a eli tin ct effect in m difyin g t he practi e 
of indoor pla terin g. In tead of tbe ordinary tediou and elaborate 
pr paratiou of studs and. t rip · and then e of inf rior and du t -creat­
ing mortar, with its after SCOrin g, .which i D ce ary to give COhesion 
to the final coat of ])laster of paris, a ·ingle coatiug of tbe asbe ·tos i 

1 Canadian Mining Review, Ju ly, 1 96. 
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laid on . It ha a glo y urface that will not rack, as, while firm, it 
i • p rfectly li exible. It can be put on th raw brick· and rr room of 
wbieh the wall hav be n built in t!Je morning cau before night have 
a moothly fi nished in terior ·urface, sh ining like glas and hard a a 
roek. A kindred application of a be to i now comiug into vogu in 
the hap of uninflammabl decoration for walls and ceilings. Th ' e 
are u eel a great deal for the aloous of steam hip . 'l'h yare em bo. sed 
in very beautiful d ign and can be treated with g ld varni b la . 
quers, r any other ub ·ta.n e for the enhancement of their ornam ntal 
effe ·t. 

Fir m n cla lin asbe to · ·lotbing and ma k a are tho e of London 
and I ari can a,pproaeh very clo e to the hotte t flame with comparative 
impunity. b to fireproof curtain bave r duced the mortality of 
tlJeat r fire in a v ry apr reciable d gr . In torp doe the difficulty 
ofdealin(l'with tb baro-e of'let gun c ttou i ' overcome by in lo inrr 
them in a. besto~ , the mployment of which ba al o in a great mea nre, 
brought the dynami e bell to it pr s nt :fficienc . A be to i made 
int a cloth ~Lvai lable for aerouautical 1 urpo e . A balloon mad of 
tbi uninflammable material e ca.p one of th mo~t terrible dangers 
to which :m rdinarily on tructed balloon i liable. Probably one of 
th fir ·t application of a be to in tbi ountry "·a to roofi.110'. To 
buildinrr covered wit ll this material he IJO\V r of park from a ueio-b. 
boring onflarrration in,· l\·e no danger. The fact t hat woodwork ca n 
by it:-; u b mad nninflammabl ha me to b an important factor 
in h w su r·an · of building . On of t he large t bran h of asbestos 
mannfa ·tur i. tba,t of ecti nal yliud rs for pipe co ering ·for retain­
ing th h a.t of t am and other pip , -1' lt prote tive ov ring for l.Joil-

rs, fr st-proof protection for ga or wat r pi1 , and cement feltirw, 
wllieh au b ' laid on \vith a tr w I, for tb cov>rinrr of team pip s, 
boiler r ill". ln om of t h - case , where it i ouly nece ar · to 
r tain th b at tb ::t ue to i mixed with other , uh tauce ' but where 
th prot ctio n mu t b ftrepro fa w 11 nly a be to i u d. 

'Ill u ility of ncb a covering i well illu tl'ated in the beati ng sy:st m 
f railwa ·ar . Tb main pipe from which the individual ars draw 

their r sp ctive ll eat upplies by id main , if not c~Y red wi th a::;bes­
to ·, won ld lo, a lar rr proportion of it aloric from the rapi l motion 
Of thc <;ar thr lf'Th t!J air. II inter tinCT innOV::ttiOU lll thiS t:JaS Of 
mann fHcture i · a be to pong . It i not g nerally known that pouo·e 
lw gr n.t pow r of fir r si tau . The di covery was mad ac irl ut­
ally 110t lon o· a";o, aml th r ult wa that a con ignm nt of crap of 
,pong pick d up on the south rn coa t wa ordered for XI erimeutal 
JHUJW, . The ponge was finely comminuted and mixed iutiwatel 
with asb to;,; fiber. The eombinatiou wa found o ucces ful for any 
con' rin(l' whi h lmd to be fireproof a well a beat proof that. tbe 
material has uccome t~-~;ndnrd. B irw full of air cell , it ue e ari ly 
mal'e ·a n excellent liOneouductor. _ nother very ext n ive department 
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in asbe to manuf'aetmc i tltat of packings. ther are an 
infinite number of form:;. ln the e day of hi gh pr ur 'S an<l Ol'ean 
records it is of SUJ)remc importan to marin engineers tlt at tit y 
honld have jointin g ~~nd j)ackin g materials on whiclt absolute rcli <lliC 

can be placed. ln order to meet mod rn exig ncie 'V r y pos ·ibl • 
form of packiug ha been con. tm<'ted, parti ·nlarly with aRb tos and 
metallic wire and with asb to and rubber <'ore for glanl j)acl ing·. 
The making of a be tos pap •r varie from the building up of ti.Je 
thickest millboard to the produ tion of a writing paper which, from 
its iude trnctibility, i. invaluable inca e of fir for pr servin g chart rl-l, 
policie , aoTeement , and otller i1111 ortan t clocum n t . 

To the electrical e1wineer asbesto i ab olutely indi ' pe11 ~tb ll•. l\fany 
parts of electrical device a ud rna ·hi11ery and wire through whi ch tlt o 
electr ic ctureut pa ell become heated, and w re it uot for tlte elec­
trical in nlation and heat-re i ·ti ug quali tie wbi ch a b sto po es 's 
tbe apparatu wonld be cOmJ)letely destroy d, particu larly in tl t ·ase 
known to ele tricians a ' hort circuiting. ' For f:mclt purposes it h;t 
beell found ad vi able to combine a be to with rnbb r antl oth r g-um, 
and tb i combination i now u e1l u ni ver ally for uot only lectrical, 
but a! o st am and m chanica!, purpo e . 

A ·ousiderable part of a n a be to factory i devoted to w aYing, 
tlle a besto being fir t drawn into tllread for that purpo ' e. liere 
again is an a,pparently en <ll RR <livprsity. 'l'hel'~ is the fi1 ·c r Ia cut·iai u 
blower, which, with an automatic spl'ing-roller attacbmt>nt take tlle 
place in the fram of the firep lace of the le. ightly beet-iron blower; 
aud filtering cloth · for many purpo e , from training molt 11 mct;-LI to 
clarifying accharine juice in beet-root ugar refiueri ' . cloth i 
made for training a.nd filtering acid . a ud alkali e ia bemicallabora· 
tories. Thi is pecially useful wi.Jen tb e liquid to be treat <.l i of <1 

caustic or trongly acid nature. The filter can b tllrown in tlle fire, 
aud after the re idual matter ba been consumed tlJe web is as good 
a ne\Y. For fi ltering purpo;'e o·enerally asbesto lla · a unique adapt­
ability aud in tropical countrie it is lJeld in oTateful e t im ation a. a 
cooler a.nd purifier of water. The Hew t departure in ti.Je asbe 'tO' 
field is the con tructiou of electro-tb rmic app<Lratu . Th lJ eatiu g 
effect of tbe electric current is ut ilized by emb dtlin g t he wil'e in an 
a be to beet or pad. The pad i u d by physician and HUt'- e for 
maintaining ar tificial heat in local application .·, a11d i. · said to be a lready 
largely u eel in hospitals. Another application of the ame principl e 
is to car beaters. A l1 eet of asbesto. with the embedded wire i: 
clamped. between two tbin teel plates and the portable heater thu 
provided, or a . erie if need be, is conn ected to the car circui t quickly 
and easily. It g- ive tLn eve11 aud healthful heat, and can be o regulated 
a not to overheat the car. 
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.A BESTO I:ThTJ:NG .A..t.~D DRE ING. 

Mr. H . Nell e Tllompson, of the McGill U niver ity Montreal, ha 
contributed to the Canadian Mining Review t.he followin g de criptiou 
of the method of mining and dres ing a be' to at King Brother ,, mine , 
Thetford. Th e metllod u eel by other companic differ only in minor 
detail s, uch a t he u,e of team instead of compre eel air, different 
make of drill or pattern of cars, etc. Thi may be taken a repre-
entiu g the methods employed throughout the di trict: 

Canac1ian asbesto , a is now pretty well known, is no t the a~ be tos proper of the 
min ra log ist, which i a. var iety of hornblende, bnt i a fibrou form of serp ntin e 
called cl.try otile. It is au hydrated sili cate of magnesia, and is ea ily distin o-u i bed 
from a h to proper by it yi !ding wa.ter when hea.ted in a clo ed tube. It occur 
in that part of the g reat ser pentine belt of the ea tern township · wh ich extends from 
the townshi p of Broughton on t he northeast to that of Ham on th southwest, and 
include the townsh ips of Thetford, olerain , Ireland, and Wolfstowu . Tl.te 
asbe tos-bearing serpentine is from 10 to 100 feet wirle, and contains veins varying 
from a mere t-hread up to 4 inche in width, anrl which inter ect the mass of ro kin 
every couceintble direction . 

As be to mining at Thetford is conducted wholly by quarrying . 'I'b quarrie are 
in some ca c f rom 70 to 120 fe t deep. Dril lin " i carried on by mea n f compressed 
a ir, the form of drill used being Ranc1' Li ttle Giant, No. 3, working at a pre ure 
of about 0 p ound to tho q ua r in ch . The steel u ed i 1t- iu cb, and bas au X-sbaped 
bit. Hol a re drilled from to 12 feet in depth, a ucl an average day's work oft n 
hours is 11bont 60 fe t. Dualin, wbicl.t contains 40 per cent n itroglycer in, is the 
explo h · u c1 for bln.sling. The Ltol ar about one-thi rd filled with this, and then 
tamped ligl.ttl y with lo borin "', by mean of a. wooden rod . 'I'h firing i done 
with a:.- -Ltolo " pull-up " ba t ry, ev ral hole b ing connected in seri e , and thus 
f:lr ' d simultan on I •. In block holing, i .. , bin t ing cl tached blocks of rock whicl.t 
ar too Iarg to bo on,·eoiently h andled, baud drilling • rith five-eighths inch steel 
is mploy d, 11tHl th hole ar fired b ' fu . 

Pumping is a very small itent io the exp n e of tl.te mine, a Yery few pring are 
met with, and th snrfac w'~ter which falls into the pit is qui kly eli po eel of by 
team pump. 

Hoi tiug from th pit i ttccompli sberl bv boom derr ick , the boom bein"' u ually 
abont 50 f •t long. opelaucl e Bacon Ltoi ts are used to operate th derrick . 
Thes nr driv •n by com pre d air onveyetl from a Hand duple~ comp ressor by a 
4-inrh wro ug h t-iron pip . Thi method of WIJrkiu"' the hoi ts is found to bl' much 
mor conv ni nt tbnu tha t by steam, a work is kept up to orne extent most of the 
wint r. ' ~tbl rlel'l'i ks are now b in.,. u etl by the Bell 's Ashe tos ompany in atldi­
tion to tho ordinary boom d rri cl s. Tb so con i t of a mast with a 2- in cb to 3-in ·h 
st el c11blo str tch d from it 11 ro · th pit. A traveler rnus on t bi cab! , nndhoi~t­
ing may take pla from any point of the pit directly below tho ca.ble. Thi ystem, 
altho ug h oft n lower than tbe boom derr ick, pre ents many nd vantage , as the 
cab! may h t retched a. di s tan of over 400 feet, aucl i t ancborao-e i ea ily moved. 

Th ropes nsed in hoisting aro genera!Jy of three-fou r th -inch steel, and, last abont 
two yea rs w ht'n p roperly e~~.t· d for . Th e cage or baskets are of wood, ironbound 
and w ith iron-Jiuetluottoms. Tb y measure about 4~ by 6 by 1 feet and are open at 
the front. They lla\TO n. p ie of m tn.l ra il fa teued acros t he bottom on the out­
s ide, wbi b fits into a g roove when landed on tl.te car . A 1oadfo r one of the ha k ets 
i frum 1 to 2 tons. 

A irnple typ of siclc-rlnmp in g car is u eel . Th is consist of a platform ca.r with 
I>i ces of wood fastened across the top. The loaded basket hoisted from the pit is 

18 GEOL, P1' 5--84 
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landed on t h oar. Each car holtls t wo hn . k t·, whi ch empty on oppos ite s id s. A 
carload i tb u from 2 to 4 tons, ns enoh bask t. lon<l is from t to 2 ton , n pre,·ionsly 

tated. 
Th ca r btJing loatl (1 r un down a t t· t l bnilt on ft <Yrad of a bont 1 in 16, pn e 

the dressing estab li hrnent or " mill '' a it is call ed, ftlld (•mp ti s attb dump. Tit 
loacl oont a in itl" ashe to a re tli harg•d upon the t r stl in t he r ear of th mill. 
Thi materi al i t b n sho ,·cletl down a cbnte into ;I n i rons lf-d un tp in g sk ip. Th is, 
wh u loaded , i. hoi. ted np au in •lin of about 4.5 d g re s to the t op tory of t it 
mill , by mean of a 111all f ri ction hoi . t, and cltnn pcd in f ront of t he ru hor. 'l'he 
empty ars are lJ rough t ba k to the qu a rry by bor . . 

At tho d nmp ,·cral boys are tnployed band cohbing a,~ man' piece ofth waste 
rock have a b sto ·ti ll attache£! to them in mall qnantit i s. 

Before tlescribing t h "d ress ing," a f w words on g rad ing nt·e ne e ·ar.v. 'l'hi is 
done in five qnul it i : (1) No. 1 b ing the long- t fib r , front t hre -fourths iu ch up, 
a tHl espl'c ially Yalnahle for pinning. (2) No . 2 fr m one-half up to t. hree-fourtbs 
in t lt , also used for piuni ug. (3) 7

0 . 3, borter thnn 10. 2 ant! n d in th nu\ttll­
fHrturo of millboard, to. (4) " \\Tate" (not to he confou nd d with t he term wa~te 

ro t'k prev ion ly employed), con. isting o f still hor t r pi ce of fiber ll)tXe< l wi t h a 
lar"e proportion of erp ntine and, a nd used in tn annfacln re of brick ce tn nt , et . 
(5) Fiber, a, very oft variety almost fre from rock, and u ed f r purpose such a 
tea,ro packin g- . 
The crndc materia l is fir t put th rough a l3lak ern h r th jaws of which nr set 

a.ttltree-fourtlt of au iu ch. From th e crus her itgoe on to nn inc! in t1 on e-s ixt enth­
inch me h preliminary cr en. Til n o it goe to a, t ra,· ling pi cking h1bl , wbi It 

bas a division along its cent r. l fere boy ar busi ly e n gag c1 r mo,·inrr tb bar r n 
rock to on e ·ide and t.bat ontainin "' a. be to to the otb r. At the nrl of t be tnule 
the form er drops in to a cbnt , whil e tho latter fall on ton arri cr a nd i 
to the r oll s. Thes n ro nf tho gonrocl omi ~h typ . T it ir sp •·ing~ tU' nclj n. L clljO 
a nottoexerttoooT atapr uro betwe nth fac softh roll ,a tlli wonlclcans 
th rock p a ·s in "' th rough to cu t the fiber . From the roll t ho stnfr pas~e OY r 
incl in ed ·cr ns ·baken by an oc ·en tric, this bein "' a n an"'ed in the followincr ord r, 
v iz: ne- ixtcentb , oue-b al f, and thre -fourth inch . From tit pr ceding r mark 
0 11 vrat.liug, th oloj ct of this arrangemen b comes a,pp arent; th wn~>te lropping 
tb rongh th e one- ·ixteenth-iucb me h, ' o. 3 th rough the ue-h a lf in ch, No.2 through 
t he tbre•-fonrtb , and Xu. 1 ov r the end. Tbe waste from tho on · ixteen t,h-inch 
mesh scr en is conveye(l by a ch ain el vator to the wn te b x. ~o. 2, to insure :~ 

more uniform produ ct, is e-re ned a. econd t ime on a on -fou r t h-i nch me b sere n 
a.ucl the . ere ning from t h is, cou ·is t in r of pi ce of s rpeu tiL1e with asbesto attached, 
are I ut tbron~h tb p ro('eS fo r obta ini ng he fiber. 

Th e pla n t for th is con i t of a ·yclonc mill op nin g on to a screen. Th i scr een 
ha 11 meshes to the inch , i · co,·er d for abont two-thirds of its length , :UJd is us_ 
pended from the ceiling of an ai r-tight room b.v four hickory rods. Over the lowet· 
end of it han« a fnnn el, conue ·ted by pi pe with a ctrcu lar blowing machin e ou tho 
nex t floor. From the b lower a p ipe runs to a small room above, t h window of which 
is covered by a. fi ne screen. 

Tho material being sho veled into the cy lone, which is run a t t he bigb speed of 
2,300revolution. per m inu te, is aught uy two whirlw in ds revolv ing in opposite direc­
tions, and th e pieces of mat ri al tbns b come pn.lverized by attri t iou . The lumps or 
serpen t ine b ein <r broken up by thi s meatJS the fj ber is freed a tld both pa >:1 tocvether 
to the screen, where most of tho pnlverizecl rock i sha ken out; the r est pa ses over 
the end of t he c reon, w hile t he 6 ber is ncked up t hroug h nhe funn el by the blower·, 
wbicb makes 2,700 revolu tions })er minnte, a nd is blown in to the room abov , the 
Sl' reen ou t he window preventin g it front u in g b lown outs ide . About35 per oeu of 
the matet·ial p ut t.brongb thi s proce i obtained as fib er. 

The d ifferent g racl s are put up in bag of 100 or 200 pouuds nn d shipped by the 
Quebec Cen traJ R a ilway. 
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The material from the clres ing e tablishment is put t hrough a machine for the 
purpo e of separatin the fibers from one another and from the nonfibrou material, 
a qua,ntity of which is still pre ent. 

One form of thi ma,chine consist of two rollers covered with teeth, re,Tolving 
usnnlly at equa l peripheral spe d , and at th ame time having a sideways mo ion 
in rela tion to one anoth r. By the pre·sure the fiber are loo ened, ::wd, being 
loosened, nre combed apar t by the reciprocatin o- moti on. After t hi s operation there 
is nothing special , the long fiber being ·pun and woven as any otber textile, and the 
short fiber being treated like paper pnlp. 

n intere ting featur of the anadian a be, to. industry in 1 DG wa 
the purcLa e of the old J effrey mine at Danville by a new organization 
knowu a' tile ..,be to and .A bestic Company, Limited , of London. 
Th new co111pany i . npplierl with abundant capital ancllla pent laro·e 
urn of mon yin erecting a uitable plant fitted \Yith all modern a]1pli­

ance for miniug and treating tile produ ·t. It i tatecl that before 
putting in their machinery th company Lad obtained contract for 
marketing ,000 ton a year, tile hulk of whicll goe to tile H. W. John 
Ianufacturing Compauy, of "N w York City. 

Large depo its of asbe tos have recently been found in Cape Colony, 
many claim being made for it quality and pc ial adaptability forcer­
tain pnrpo e . It is aid to be different from l{n ian , Italian, or 

anadian a~b to iu that it i blu in coloe and con iderably ligllter. 
'Ih fib r, i i :; claimecl, i of gr at ten ile trenO'th, ancl cau be pun 
into n tting twine ordaa and rop , havina two third tile tensile 

te ngrl1 of h mp. p ial . tr i made on it availability for rop 
to b<' n d in min Ropes made of it, according to the testimony 
giv u will withstand in fin nee that , p cdily de troy hempeu rop 
and a ul ~ bange from wet to dry c mlition of heat extreme 
b at or xtr m cold, alkalie 'h mi al fume , tile acid \Y::ttee of miue , 
and rot ar alike pow 1'1 · to attack tile e rope . In India and other 
hot rountrie rope· of h m] or other ot·o·anic material ar fr qnently 
de troy d bJ aut . IJ to r p has 110 attractions for them. 



GR PHITE. 

PROD CTI :N. 

The procluct of graphite in the tate in 1 96 con i t d of 
535 858 ponncls from Ticond roga., w ork , 100 ton from Barao-a 
County, Micbio-an, and 660 ton of grapbit and ~rra.phi ti coal from 
near Providence, Rhode I land. The ntire ou put wa alued at 
$48,460, again t a value of .:>2,5 2 in 1 95 wb n 644 "'00 pouud were 
shipped from Ticonderoga, aud 3,79 hort ton wer mined in 1 bode 
I sland, Mi chi gan, labama, and ortb Carolina. The two la t -m n­
tioned State diu not contribute to the product in 1 96. 

The Rhode I land produ t i u ed in the manufacture of crucibl , , 
paints, roofing material, etc.; the Michigan output i u ed alrno t x­
clu ively for makin g graphite paint, while the Ticonderoo-a gra.phite 
goes into the mauufa ·ture of crayon , lead pencil ..,, ern ible ', lubri ant 
paints, and all other purpo. e for which graphite is u d. The follow­
ing table how the ann ual production of grap hite since 1 0 : 

Production of graphite since 1880. 

Year. I Quantity. Value. Year. i Quantity. I ~ 1 O .. pounds. 622, 500 1 90 ..... .. .. .. ........ .. '77 00 
' 

1 1. . .. do . .. 4-00,000 1 91. . pound . . 1, 559, 674 110, 000 
I 2 . ... do . .. 

1 

425,000 I I 92 .... do .. .. 
1
1, 398,365 7 902 

1 3 .. . . LlO .• • 575, 000 1 93 .... do .... 43,103 63,232 
] L .. do . .. l 500,000 35, 000 91 '000 64,010 

1 5 .... do ... 327, 3 26,231 19~ -- - do .... 64,1, 700 } 1 6 . ... do ... 415,52- 33 242 I bort tons 2 793 
52,5 2 

1 7 .... do ... 416,000 34, 000 s{ponnds .. ·I 535, 5 } I ;, 0 : do ; _ <~, ~0 33, 000 
189 

•hm·tton• 

1 

760 :J 72,662 

IMPORT 

A will be seen in the following table, when compared with the import 
the value of the domestic product i mall, though there was a cou id­
erable decline in the imports in 1894 a.nd 1 95. The i~ports of 1 91l 
exceedeu tho e of 1894 and 1895 combined. From 1890 to 1 93 the 
amount of graphite imported ranged from 212,360 hnodredweigbt in 
1891 to 28 ,740 hundredweight iu 1893, the average for four years 
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being 247,649 hundredweight or 12,3 2 ton s, the average value being 
670,745. The average value per pound for t il e four years was 2.7 cents. 

In 1894 the imJ ort a moun ted to 5, 14 long ton , equivalen t to 13,023,360 
pound s, valued at $225,7~0 , or about 1.7 cent per pound. In 1895 the 
import were 8,814 long ton , or 19,743,360 pouud , worth $260,090 or 
abont 1.3 cents per pound. The import in 1 96 were 15,225 lono- tons, 
or 34,104,000 pounds, valued at 437,159, or about t he same per pound 
a the previous year. 

Gmphite imported in to the nited lat()jj jt"ont 1867 to 1896. ,- Unmanufactured. 

Year ended- Mannfn.c- Total. tured. 
Quantity. Value. 

tot. 

J une 30, 1 67 ·- -- - · ----. ·----· 27, 113 $54, 131 -- -------- $54, 131 

1 68 . . .. · ----· ---- -·- '620 149,0 3 ---------- 149, 0 3 
1 69 . .. .. . . · --- -· -- -· 74,~6 351,004 ------- --- 351, 004 
1 70 ___ _ ·- ----- --- --· 80,795 269, 291 33 270, 124 

i871 .. - -- - - -- -· ·- --- - 51,62 136,200 3,754 139, 954 
1 72 ..... -- · - ---- -· . . 96,3 1 329,030 ---- ------ 329,030 

1873 .. -- . --- - -- -· - --- 157,539 54 ,613 ----- --- -- 54 '613 

1 74. ·- ·--· ·-. --- ---· 111, 992 382,591 · ----- --- - 3 2, 591 
46,492 122, 050 ·-- ------- 122,050 
50,5 9 150, 709 17,605 168,314 
75 361 204,630 1 091 222,721 

0, 244 154 757 16,909 171,666 

65, 662 164. 013 24,637 1 '650 
109, 90 27 , 022 22,941 300,963 

150, 927 3 1, 966 31,674 413,640 

150,421 363 35 25, 536 

15-1 93 361,949 21,721 

144,086 2 6, 393 1, 63 256 

------ ----- --- --- 110,462 207,228 --- - -- --·· 207,22 

16-J., 111 ----- · .... 164-, 111 

331,621 --- -- ----- 331, 621 

Dec. 31, 1 . ·---- ----- -· ---- 353,990 ----- · ---- 353, 990 

1 177,3 1 37 '057 -----· · ·-· 37 ,057 

1 90 ........... . .. . .. 255,955 594,746 ----- -- -- - 594,746 

212,360 555 o o· ·- -------- 55-,0 0 

233, 540 667, 775 -- ----- --- 667,775 

2 8, 740 65,379 ------ ---- 865,379 

a5, 14 225,720 -- ----- --- 225, 720 

a 
' 

14 ~60,090 --- -- -- --- 260,090 

a.15, 225 4.37, Hi9 · ·····- ··- 437,159 

a Lon!( tons. 
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E. 

The utilization of graphite in the manufacture of ra.yon , lead pen­
cils, lubricant , and crucible i · o well known a to need no xte11ded 
notice in thi report. It u e a a ba e for paint is re eivingpn.t·ti ·ular 
atteution at the pre ent time. SuciJ ~t paint is notinteud d to supplaut 
tho ordinary pigments in coverin g '' ood surface , but a a prot cti ve 
covering for iron aud other metal ub taoce . E. pecial merit i claimed 
for it in covering boil er stack aud tube . pecim n of iron ut from 
a boiler stack covered with tbi paint, whicb bav be n iu u ·e thre 
year , have shown no appreciable d terioration. Mat rial protected 
with thi have al o beeu .ubjected to acid alcohol boiliug beer boiling 
brine, ammonia, and other evere te t without injury. 



MINERAL PAIN1S . 

BY En w ARD \ V . P AltKE R . 

E D A PIGlUE :rr_r ' . 

In ·luded under t his h adin o· are those min eral sub ta nce min ed and 
prepar ed primarily a p irrme nt . They con i ' t of iron ores (n ' ually 
b e111at ite ) whi bare g round and n d in the manufac ure of red a nd 
brown pi gment , a nd whi ch a re no t inclnd din t b protla t ion of iron 
or , for i ron makin g; c lay a nd otl1 er ear ths on taiuin g iron, u ed in 
mak in o- ye llo \v a nd brown pigm ents . uch a ocller , umber, i nn a. etc. ; 
b<tryt" (bar iu m Flu lpl1at ) or ' !waxy pa r u ed a a. uhstitu te for or 
a n adnltera n of wh ite I a ll ; late or . bale · oa p tone; a~b to ; 
g raphi t ; a nd a p nr fo rm of gyp urn p rodn ·i1w terra al ba. A ll of 
t h se pi g n1 n t are mad . d ire t ly from t he crude miner al ' an d may be 

n i ler ed natu ral p irrm nt . It i not f! lway pos ibl , however, to 
s grcgate h fl moull of oap tone, a be to.' , a nd g raphi te whi ·b goe 
in topai nt, an tl wb n u ·l.ti t h ca. e r port ofthe productare io clncl d 
in t h pa p r · r lati ng to t ho ubj ·t . en t iau r d , obtain ed from 
ir n . u lp hat by ron t in g i a l included a mong the min era l p a in t , 
a. t h f! monn t of ir n o •on snm dis o mall wh en compared wi th th e 
iron prollnd . t hat i t woul d not atfc t t il total. Zin n-hi t i p rod uc d 
di r ·tly fro m t he re a 1Hl p rop rly b elon g. in the produ tof pi rrmcnt . 

'l 'o t ho abov . bould b added th prepnrntions mad from p ig len d , 
na m ly, wh ite lead r d lead li tharg a nd Ol'fl n,=; miu eral· a l o, H' r · 
Jllilion , ma d from q uiek, ilv r ; chrome yellow, made from pota sinm 
b iclll 'Oma t >; bl a 11 C fix mad by tl' flt in o· barium ca.rbona te wi tb snl ­
p iiUri o a •ill a nd pre •ipita.t iu g ar t ificial bary te . Th ba cs from whi ch 
til ~ p ig rue11 t, a.ro ob ta in (1 ar , in cluded in th e p roclnction of pi n· lea d, 
qu ick ilver , ch romium tc . a nd th e p igmen t t hcmselv bei11 g the 
r . nl tH of ·h mi a! d compo, it ion a11d combin ation, a re not in cluded 
in t he ' minera l p i11 t ." I t li as a !so been us to ma ry to treat ba.ryte 
epa ra tely. This cu tom is adh ered to in t hi repor t . 

t . 5 
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PR D TION. 

As shown in the following table, the pi o· m nt cla, ed among mineral 
paint and whose produ tion i not included 1' wh r , ar o her, 
umber, sienna, metallic paint (iron ore) late, oapstone, v n tian r d, 
and zinc white. 

The produ tion of ocher iu rea d from 12,045 short tons in 1 95 to 
14,074 hort ton iu 1 96, au in rea of 2 0 ... 9 hort ton . Tb vnlu of 
the product decreas d from 139,3:.. to 136 'W , c lo s of "'' 7 . Th 
average pri e per too r ali z d iu 1 9·- wa 11.57, \Yltil in 1 06 i t fi 11 
to 9.70. The ou put of umb r clecrea eel from 20 hort tons, valu d 
at 4,2-o in1 05, to Hi- ton worth 2 46 in 1 96. ienna in •r a ed 
in amount from 275 'bort ton to 39- bort ton , with a cl lin in value 
from 6,050 to - 416. 

The statement pnbli bed by the urv y bowing he production of 
metallic pa.int during 1 '94 and 1 05 have b en mad th ubj t of 
criti ' i m by a number ofproduc r the omplaint b ing mad that th 
:figures publi bed w r in on iderabl excf of tb am nnt of iron ore 
ground and u eel ex lu ively for metallic paint. The tati ti pnb­
li bed in the e report , baY been in all ca e tb com1 ilation of indi­
vidual re1 ort re eived from op rat r . Inquiri in r gard to the 
amount of metallic paint report d to tb urv y fi r 1 06 d v lop 11 tbe 
fact that abou t 40 perc nt of th produ t w· u cl for mortar ol t' 
and u t metallic I a.iut. n i · probable ther for , that a iruihtt· exag­
geration wa outainecl in the r port for 1. 94 an 11 95, and in the fol· 
lowing table allowance for the arne amount of rror l1a b en made. 
Th prodn ·t iu 1 94lta been corr ct d from 25 7- bort ton to 15, ... 5 
bort too 40 per cent of the pr viou figure , or 10 1<10 ton . , b ing 

pla eel nuder mortar olor . A red action from 2 ~9 hort tou to 
17,315 . bort tons i made in the r port for 1 o~, and tb differ ll e, 
11,544 bort ton cr dited to mortar olors. In 1 06 an output of 
24,465 bort ton wa reported of which 9 660 hort ton were mortar 
colors, leaving tbe amount of iron or ground for paint, 14, OJ bort 
ton . Thi i the malle t out1 ut of metaJlic paiut ver recorded in 
tbe e report . 

enetiau reel production decreased f t·om 4,595 short ton to 4,13 
short ton·, with a slight increa ·e in tl1e averag price p r ton from 
$22.40 to 22.68. Zinc white wa about the a rn e in 1 96 a iu 1 95. 
The amount of slate u eel for pigment increa eel al>out 10 per cent, with 
a slight decline in value. · 
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The production of mineral paints for the past four years bas been as 
follow : 

Prodttction of mineral paints since 1899. 

1 93. 1 94. 1895. 
I 

1896. 

Kind. 
' bort Value. bort Value. hort Value. bort 
tons. ton . tons. tons. \aloe. 

--

Ocher ---- -- --- 10,517 $129,393 9, 768 $96,935 12,045 $139,328 14, 074 136,458 
mber . .... .... 480 7,560 265 3, 0 320 4,350 16.3 2,646 
ieona. ......... 150 4, 75 160 3,250 275 6,950 395 5,416 

Metallic ~aiot.} 19 960 297,2 9 {15,225 189,922 17,315 212,761 14, 05 180,134 
Mortar co" or .. 10, 150 94.,961 11,544 106,381 9,660 9, 600 
Veo tiau reel ... 3, 214 61, 400 2,983 73,300 4, 595 102.900 4,138 9 '866 
Zinc white ..... 2!, 0591 0,1.,420 19,9 7 1 399, 090 20, 710 1, 449,70020,000 1, 1[00. 000 
Mineral black .. 70 40 650 14,000 (a) 1 (a) (lt ) (a) 

oap ton e ...... 100 700 , 525 '"I '· 200 .... .. . . ....... . 

01t~:1: ~~-~~~~::: : 3, 1~~ 24, ~~~ .. ~·. ~~~ ... ~~·. ~~~ . ~·. ~~~ ... ~~·. ~. ~ . ~·. ~~~ ... ~~: . ~~. 
~tal . .... 6I 7 32, 334, I» 61, 913

1
1, 97, I 371 405:2, 0'71, 252 68, 032

1

1;"952, 9551 
a. Included in slate. 

OCHER, UMBER, ~T)) IEN1'l.A.. 

PRODUCTION. 

sienna. 
Production of ocher, umber, anll sienna in1896 by taiM. 

h r. mbor. ,, .. ~ 
la.lo. 

hort lOus. Value. I Short tons. Value. 'bort tons. Value. 

G orgia ........ 2, 9 1 $2 '005 -········· ---------- ---------- ........... ...... 

Pennsylvania . .. 2,926 26, 1 a165 $2,646 b395 $5,416 

Oth r tn.tes .... '167 1,635 ----·----- ... .......... ------- --- -.. -- ... -- -. 

Total. ...... 14,074 136,45 165 2,646 395 5,416 

alucludil& Missouri. blnoludes M.1ssourl aud New York. 
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The production, by States, in 1 95 i hown in the following table: 

Proiiucliou of ocher, 1~mber, and sieuna in 1 95, by late~. 

Ocher. 

State. 
-~ ienua. 

bort tons. Vnlu . hor t tons . Va lue. 

alifornia . .. _ .. 

Gcoro- ia ...... .. 

375 
2 105 
1,065 
6, 00 

$2, 00 
31,0 0 1:::::: ::::<::::: :::: :::::::::: ::::::::::: 

l\li ouri ..... .. 

P uu ylvania .. 

Other tates (d) 

Total ...... . 

alnuluded in P en usylnUlia. 
bin hale ~iissouri and Kew York. 
ciucludes New York. 

(a) (a ) 

b s2o I b , 35o o275 c 6, 9.30 

320 1 4, 350 1 27i) 6,950 

d.Alnbama, Iowa, Mary land, ow York, Vermont, Virginia, and \l'isconsin , having en b but one 
establishment. 

For the purpose of compari on tb 
years is bown in t he followin o- tal>l ·. 
tics were compil ed fo r the Eleventh 
State wa not publi bed: 

production for th pa t eight 
Prior to 1 !) when th tati -

ensu , the production for each 

P•·oduclion of orl/111'1 umbm·, audsicnnaf>·on• 1889 to 1896, by tatt:8. 

1 9. 1 90. 

'tate. 
Quantity. Va lue. Qu.a nlity. Value. 

hort ton•· I 
Alabama. ----- · 336 

olorado ... __ .. 50 
Geor,.ia ........ 2, 512 
Maryland ... _ .. 616 
!11 as a.cb usetts .. 0 

$3, 500 
150 

29,720 
12,000 

750 

hort to1t1. 

350 
1, 000 

00 

Missotu-i ... __ .............. . _ ...... . 
300 

2, 200 
NewJer ey ...... . ............ ............... . 

:Kew York ...... .. .. .. .. .. .. .. .. .. .. 365 
Pennsylvania .. 

\'eru .ont ..... . . 
Virg inia .. __ .. . 

Wiscou iu .. ... . 

Oth r tates .. .. 

otal .... .. 

7,922 103,797 
7, 00 

1 ,755 
1,000 

4,173 

1,367 

a?, 000 
1---- ----1----

177, 472 17,555 

$4, 100 
15 000 
l:l, 00 

2,700 
30,000 

4,493 
61,45 

22,972 

' 000 

237,523 

- -~ 1 91. 

Quantity. Yulue. 

'hort ton• . 

600 9, 000 

300 
1, -o 

600 

4,535 
935 

1, 950 

a 7, 000 

1 ,294 

2, 700 
21, -oo 
7,200 

56, -
11,095 
29,900 

84,000 

233, 23 

a includes al l of Maryland and estimated product of some Jlrms in other States not reporting. 



MINERAL PAINTS. 1339 

P1·oduction of ocher, tt ntber, anc7 siennafronl 1889 to 1896, by States-Con t inued. 

tate. 

.Alabama . .... . . 

Geor «ia ...... . . 

Maryland . ~ . .. . 

~las ach u etta . . 

Mis ou ri . . .. .. . 

N w .Jcrs y ... . . 

P enn yl va uia .. 

' e rmont ... ... . 
irg i.nia . ... .. . 

1 92. 1893. 

Value. Quanti ty. Quantity. I 
hort tons. ~----i Short ton s. 

375 $4,050 350 
1, 7 26, 00 2,600 
1, 000 10, 000 

46 41 
1, 922 2 220 

175 3,600 
7, 055 90, 755 

544 5, 731 
1,500 23,500 

555 

5, 375 
523 

Otb r t ntea .. . . . . . .. . . . . . . .. . . . . .. a 1, 74! 

Value. 

$3,000 
39,000 

5, 413 

71, 575 
5, 2 0 

17, 560 

1804. 

Quantity. Value . 

hort tons . 

1, 690 $17, 8-10 

1, 00 

4-,975 
336 

b 1, 392 

23, 160 

47, 30 
3, 384 

~I 
Tota 1 . . . . 1-4=, 3=6=5===1==9==3=. 0""'7=4=· ~=1=1==, ==14==7===~1=4=1=, ="2=~=1=0=, =19=3::!.=1~ 

!====--~--- -

I 

J 95. 1 96. 

tate. 
Quantity. \alue. 

corgi t~ .... . . .. .. . ... .. .......... .. . $31,080 

d 2, 075 

Total . .. .. .. . .. . .. . .. . .. .. . .. . 12 640 

a lnclnd s K cntn ky, Maryland , ~[aSJ achusetts, nod VirJ:"in ia. 

Quantity. 

Short tons. 

2, 981 

Value. 

$2 005 

blnclndCA 1.\lni.Jum:~, K en t ucky, :hl nry lnntl , Mns,achuO<·tts, \irginia, and 'Wisconsin . 
o Tnolud e~ M is~onri 'e a nd New Yor·k ' JH'Odnct of uuib r und ai una. 
d iu ludcs A..lnl.rnwn, Ca lifornin, lown, Maryland, New York, Vermont, ir~rinia . nn<l Wi•consin 

Yenr. 
-, 

I 
1 ......... .. . , 
l 5 .. .... .... . . 

1 
1 
1 . -~ ~ ~ . ~ ... - . 

..:Jnnualjn·odu tion of ooltcr, lc. , s-ince 1 4. 

Qun n tit.y. Ynlno. Ycnr. 

hort nil . 

7, 00 $ <[ 000 

3,950 43 575 

6,300 91, 50 

0 0 75,000 

10, 000 120,000 

Qnnntity. 

h01·t tons. 

1 '29-~ 

H ,36i'i 
11, 147 

10, 193 
12, ().10 

Value. 

1!'23 ,823 
193, 074 

~·········· 15, 15 177, 17:3 H, 63,t 

. . . . ·-·--· 17 555 237,523 

---
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IMPORTS. 

The following tables show the amou nt and value of ocher , etc., from 
1867 to 1 96: 

Ooher, etc., intporlod from 1867 to 1883. 

All ground in oil. 

Qunntity. l Value. Qu nnMcy. 

Pounds. Pou11ds. Pound8. 

11,373 $3 5 . ..... . .... $35, 374 
6, 949 333 ........... I n, 165 

65,344 2, 496 2, 5 2,335 1369 
149,24.0 6,042 3, 377,9!4 
121,0 0 4, 465 33, 
277, 617 9, 225 
94,245 3, 850 

1874 .. 9 176 4,623 
1875 .. 2 o, 517 12,352 
1876 .. 63, 916 3, 365 
1 77 .. 41,71 2,269 
187 .. 25,674 1, 591 
] 79 .. 17, 649 l, 141 
1880 .. 91,293 4, 233 
1881.. 99, 431 4,676 75, 465 
] 2 .. 159, 2 1 7,915 1 ,293 2, 1 106 
] 3a 137,978 6, 143 7, 022, 615 90, 593 

aSioce l classified as "d-ryu and •\ ground in oil." 

Impo1·ts of ocher of all kinds from 1884 to 1896. 

I ,_,,, .. _ Dry . Ground in oiJ. 
Tohl ~ 

Quantity. Value . Quantity. Val ue. Qua.ntity. Value. 
I 

Pounds. Pounds. Pounds. 

.Itme 30, 1884 .. 6, 16.!, 359 $63,973 10 ,966 $4, 717 6,273, 325 $6 , 690 
1 5 .. 4, 9 3, 701 51,499 79,666 3, 616 5,063, 363 55, 115 

D c. 31, 1 6 .. 4,939, 183 53, 593 112,784 6,574 5,051,967 60,167 
1887 .. 5,957,200 58,162 54, 10,1, 7, 337 6,011, 30,1, 65, 499 
1 .. 6,574,608 64,123 43,142 9,690 6, 617,750 73, 13 
18 9 .. 5, 540,267 52,502 51,063 9,072 5,591,330 61, 574 
1890 .. ----- ------ ----- ... . ---- --- -· · --- -- - -- 6,471 63 71,953 
1891.. 6,246,890 63,040 52,206 5,272 6,299,096 6 ,312 
1 92 .. 8, 044,836 97,946 49,714 5, 120 '094, 550 103,066 
1 93 .. 6,225,789 55,074 52,46 3,354 6,278,257 58,428 
1894.. 4, 937,738 45,276 2:J, 3 7 2, 100 4,960, 125 47,376 

L 1895 .. 7, 107, 987' 56,020 41, 153 2,239 7, 149,140 58,259 
1896 .. 8,954,252 68, 196 27,023 1, 561 8,981,275 69, 75'1 
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Impo1·ts of umbe1· j1·om 1867 to 1896. 

Year ndod- Qnantity . Val no. Year end d- Qnantity . 

Pounds. Pot<nds. 
June30, 1 67 .. 2,147,342 15, 946 1, 923, 64 

1 68 .. 345,173 2,750 7 5, 79-l 
1 69 .. 570,771 6, 159 2, 946,675 

70 ' 25 6,313 1, 198\060 
470,392 7,064 1,262,930 

1, 409, 22 18,203 2,385, 281 
1873 .. 845 601 8,414- .. 1,423, 00 

729, 64 6,200 1,555,070 
513, 1l 5,596 1, 556, 23 
6 1, 1!l9 7, 527 633, 291 

l , 101,422 10,213 1, 02 '038 

'302 1 93 .. 1, '849 
6 959 1 94. -I 632, 995 

1, 77, 645 17, 271 1 95 .. a1 560,786 
1, 475, 35 11, 126 1896. ·I b 689,075 

a Includ s 6,137 pounds gronnd in oil and 1,554,649 poullfls dry. 
b Includea 5,292 pounds grouncl in oil and 683,783 pounds dry. 
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Value. 

$20,494 

' 419 
20,654 

'50J 
9, 187 

16,536 

14-,684 
20, 7 
19,329 

6, 498 
6, 256 

16,636 
6,275 

13,075 

'360 

ondition which affec d th production of metallic 
paiut in J g- ontinurd in 1 96. Til produ ·t iu 1 !16 was 1 than in 
an y nr f wbi h th r i any r cord, the output amounting to 14, 05 
bort ton valu tl a . 1 0,134. pr viou ly noted, the amount of 

m talli pain r port d in 1 94 and 1 95 included al o tb amount 
of iron or n d for mortar ·olor . A.bout 40 p r ·eut of the product iu 
ea h ar h uld hn.\e b en in luded nod r th heatl of mortar colors, 
o hat in ·t <ld of .,5,375 ton, r ported in 1 94, the amount bould have 

b 11 15 2 ... 5 ltort t n and from he 2 50 bort ton r ported in 1 95, 
c d dn tion of 11 544 ton n, etl for mortar color honld be made, mak­
in g th outpnt f m talli paint for that year 17,315 hort tons, valued 
at ... 1 7Gl. Tll value of tb prodn t ba bown a .. teady decline 
. in e 1 9 . 1 n tbat year the av mg pri ·e obta in d wa 14. 9 per 
ton. The revised fignr fo r 1 94 show tbe average price per ton to 
have b n 12.47. d clin of J nt, p r ton, to 12.29, i hown in 
tll av rn,o- price for 1 95, and ad cliue of 12 cents per ton, to 12.17, 
o ·curred iu 1896. 
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The annual produ t of metallic pain t for tbe pc t 
been a follow 

ven y a.rs ba 

P1·odu olion o.f m etallic jJa.int s i.n ce 1 89, by ltMes . 

--=191.1 
Product. ~o. -~ 

l 9. l 90. 

Stnte. 
Ynlu . Product. 

ho1·t tons. .. ro..·Ji ort tons. ~-
olorado. . ... .. 90 $2,500 1 300 - 2, 100 

New York .. .. .. 3, 6- 63. 69 I 
Ohio.... . ...... 5-10 11, 123 

I ntl yll·ania .. , 49 12 . 036 

5, 224 7~ 952 

637 16,34 1 

' 955 I H5, 2-13 

5, ::! 6 1 tJ6, 8 I 

7, 352 $9. ' 4 7 
00 14,- 0 

9, 17:) I 13-1 13 

4, o o I 30, ooo 'l~enn essce...... 3, 057 2,1 237 I 
\ ormo nt . . ..... ....... .. .. .. .... . . 500 6, 000 400 5 000 

\\' i COil in . . .. . . 1, 32 26, 700 

Ot!Jer tate . . . . 3, 00 30 000 

Total. . . .. 

. tato. 

• w York ....... .... .. . ..... .. . 
Ohi o ... . . . .................... . 

Penn ylYa ni a . .. ... . .......... . 

Tenne. ~ce . . .. . . .. . ............ . 

Vermont ........ ..... ....... .. . 

VIi eon in . . ...... . ... . .... .. .. . 

Oth r tatC's ... .. .. . .... .. . . ... . 

Total . .... . ... .. . ... ... .. . . 

tate. 
Vnl ne. 

Mi souri 

New York ..... $4 899 

2, 125 31 035 

o1·t ton•. 

52~ I 
10,2

1

9 

5, 000 

400 

2 44-

610 

$7G,GOO 

17,090 
17 7 -

32,000 
50()1) 

33, 26 

2, 343 34 , 375 

1,012 ~~I 
25, J.l2 33J , 455 

hort tonR. 
9, t 

2, 246 I 

*57,500 
5 750 

J-13, 75 

27. 500 

4,600 

-9, ·oo 
1, 4 1 

---;9,960 t 
Prod net. Value. Volue. 

Shortton1. I 
60 $11,565 

6, 023 67, 161 5, $61, 00 

Ohi o .... ...... 13,516 ····- - ---- --- ----- -- 1,346 ll 937 

P ennsylvania . 119,674 9,09 1~6,400 4, 82·~ 76, 79 

Tenn es ee ..... 37, 70 5,936 3 ,602 6,400 47,200 

Vermon t ..... . 3,500 ... .. ... .. .......... , .. ...... .. --------- -
\ Visconsin . . ... 9 3 <1 6 « , 476 I 1, 417 1 I 95 
Other tates . . . 30~38 1 4,596 52,960 

'lotal ... .. 25,375 284, 319, 142 24,465 269,734 

Less mor t ar 
color · . . . . . 10, 150 94-,961 11, 544 9, 600 

Total metal-
li e pa int ... 15,225 1 9,922 17,315 
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VE~TETI.A.N RED. 

Ther '3 w::~.. a slight decrea e in the amount of venetian red produced, 
from 4,595 bort tons inl 95 to 4,13 short tons iu J 96 . TIJe value of 
t he p t·oduct decli ned from $ 103 900 to 93,866. There wa a slight 
advan c in he average pri ce per ton obtained, from $22.39 in 1 95 to 
$:32.6 in 1 9G. 

Venetian red i a bri ght red pi g men obtained by roas in ()' iron nl­
pha te ot· g reen vitriol. The sulpiJnr i driven off, l aving iron oxide of 
a. bri g ht r r ed t han t hn.t found native. The amoun t. of iron RO con­
umed i · ompa ratively mall when co n iderecl with th total iron 

product and the venetia.n reel prouuct i accordingly included in t he 
output of min eral paint · . 

'he annual p roduction since t DO ha been a follows :' 

~~· 
I 

1 90 . .. . .. .. .. 
1 91. ....... .. 

'rJli 

P.roduct ion of venelia11 •·cd since1890. 

hort lons. 

4, 000 
4, 191 
4, 900 
3, 21<1 

Yalue. Tear. 

().1.,400 

4,595 
•l, 13 

~ $73,300 
102,900 
93, 66 

- ______ ..c_ __ __:, ___ _, 

' T . .u\'I'l<J A ' A J'!G:\lliN'I'. 

ground for 

iuce 1 0 ha been a follow : 

AIIW1111t a11d ralrw of sl.ate and hale gr·o!w d.for pi.gmcnt si11ce 1880. 

Shorl ton~. Yalu~. bort tons. , Val ue. 

1. 120 $10 000 2,210 20, 000 

1, 120 10, 000 2,2•W 20,000 

2,240 24,000 2 240 20,000 

2,240 2•1, 000 3 7 7 23,523 

2 240 20, 000 3,253 25,567 

2, 212 24,687 3,300 35,3i 0 

3 360 30,000 4,331 4:3, 2 

2,240 20,000 4, 795 4.4, 35 

··-· -- ···- 2, 00 2-, 100 
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WHITE LEAD, ET 

PRODUCTION. 

The production of white lead , red lead, litl.l arge and orauo- mineral, 
dry and in oil, with the value of acb, in 1 '9G, wa a. follow 

Pnidttotion of tolti to lead etc., dry au d iu oil, in 1 96. 

I 
'IV bit lend. RO>M<- ;=] 

Pounrl . Yalue. rounds. nino. 

Dry ................. ... 26 63 373 $1,0" I 5"5 

I 
11, 432, 166 . $530,260 

In oil ~ .. ... ... .. -----. - 150,57 ,451 7,313,033 30,000 ], 00 

Total -- ---- ------ 177,216, 24 '371, 5 11, 462, 166 "32, 060 
I 

Litharge. Ornn " mineral. 

Pounds. Vnlu Pounds. Valo. 

Dry .................... 12,9 0,221 $539, 7 0 539,007 33, 13~ c- ------ · ·-· --- - ----------- · ·---- ------· ·---------- · 
Totnl ...... . ..... 12, 9 ' 0, :2:tl o3!:1,700 39,007 33, 13~ 

Compared with 1 9- the product in 1 96 Rhow ad crea e of 2,47- 446 
pounds in the amount of white lead old dry and 140,155 in the 
value. White lead in oil decrea eel from 1.-1,9L,669 pounu ' in 1895 to 
150,57 ,451 pound in 1 96, a decrea e of 1 334 21 pound while the 
value declined 211, !) from 7,5A,922 to 7 313 033. Dry red 
lead decrea ed 1 40,02 - pound from 13,212,1!)1 pound in 1 !)- to 
ll,432,166 pound in 1 96. The amount of red 1 ad in oil old in 1 9-
wa 240, 79-! pounds. Only 30,000 pound were reported iu 1 913. The 
amount of litharge decrea eel nearly a million pound , from 13,!)73, ' 23 
pou11ds in 1895 to L,9 0,221 pounds in 1 96. Th product of orange 
mineral dem·ea ed 1!)2,29 pounds: from 731,305 in 1 9.3 to 539,007 
pounds in 1 96. 
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· The pr_odu~tio~ of white lead, r cl lead, litharge, and orange mineral, 
dry aud m oil , With th e value of each, in 1895 wa as follow : 

P1·odnction of white lelLll, etc., d1'!J and in oil, ·in 1895. 

I I Whi t., l ead . ROO '"'' ;=] --
Poun!ls. \nino. Pounds. I V alue. -

D ry . .. ... ........ . . .. . . 29,113, 19 1, 19 '710 13, 272, 191 $616, 093 
In oi l . . . .. . ... ..... . .. . 151, 912, 669 7,524,922 240, 794 12, 040 

Tota.l ---- ·- -- .... 181, 026,4 ' 723, 632 13,512, 985 628,133 

Li t harge. I Orang min ral. 

-- v::=-1 P ounds. Pounds. I Value. 

Dry .... . .. .. ....... .. .. 
1 

12, 212, 018 "'~;~ I ~':'~ I ~'" ' In oil .... ........ ... .. . 1 761, 05 

Total .. .... .. .. .. , 13 973, 823 601, 267 I 731, 305 4.4, 7-19 

--
Th following t able exhibit th an nual production of white lead, red 

1 ad t . for a 8 ri o of ix year . Previou to 1 9-! the valu were 
b, d on whi t lead in oil. Tb tati tic for 1 94, 1 95 anu 1 96 

th amouo f lead , old dry aud in oi l, with th value iu the 
uditi u in wbi h it wn. · old . 

PI'O£luction of wlii lo lead, etc., .{o1· six ycm·B. 

1 91. 1892. 1 93. 

-------
horl hort Vnlue. hort 

'
7 alno. 

t Oilf'. . ' t n•. ton~ . I ---
Whit leRd . . ... 7, OJ 72, 172 $7,695, 130 

R d l Ml. .. ... . 4., 607 6, 122 757, 7 7 6, 377 732, 968 

Litharge .. .... . 5, 759 720 925 5, 76<! 611, 726 11, 757 1, 154, 19 

r aug minora.!. 330 43, 300 395 60, 170 217 32, 93 

----
1895. 1896. 

borl Vnlu . Shor t Yalu. 
tons . ton s. 

White lead . .. .. 76 343 $6, 623,071 

R cllead . .... .. 6, 4.65 623,021 5, 731 

Litharge ....... 5, 652 49~,406 601, 267 6 490 539, 700 

Orange mineral . 319 43, 51 i 44,749 270 33, 132 

18 GEOL, P1' 5--
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'L' ll :l·llllUHI ])rod u tion of wl1ite 1 '<td ;;i ncc 18 ~ l1 a.· l> en n fo ll ows·: 

P1·odu ction of u·hitr lead in th e l 'nited ta les sinor 1 Sf . 

l:"cnr. I Quantity. \ ' a Int.•. Y Ol'll'. Qun ntity . \ 'n l u •. 

Short fOil #-', ,r...,'horl t OIIIi . 

G.-. 0 $6 500 0 18!11 .... ... ..... 71<, 01 $10,45 1,02. 

GO, OOO I 6,300,000 1 92 ...... .. .. 7·1, I r I ~3:{ G'JO ' { ' 1 ,_ 

6 . 000 7, 200, 0 1 93 - --- ·--- -- 7'2, 172 7, G!l!i 130 

1 70,000 I 7,560. 000 I 'D-1 .......... . . 76,3 13 6,623,071 

1 .... ··· --· '-~ . 000 10,0 '0, 00 H>9.-> - .. - . - - - .. '7:?3 632 

0000 !J, GOO, OOO 1 96 - ---.----- '3il , 5 ' 
T.G36 1), 3 :.,967 

I MP O RTS. 

The fo llowi11 g table how · the im1 ot·t of white lead , red l ad 
li tllarge a11d orauge min ra l ·inec 18G7 : 

Re(l /ead, trhite lead, lithaJ·ge, anrl omnge minera.l importcdjl'om l 1]7 to 1 ·96. 

Hell lead. - Oran::e mi nerul. I 
·l Quanti ty. , n~ue . ,_Q_u_m-,t-it-y-,.. -~-,n-lt-, o-. : Qunntity. l '\ nlue. 

Y Il l' ud 1- I 
_ Quautit.'·· l Yalu 

I J'ow:; ,- -- l ' ound• . I 
r ouurltt. 

. ) un c 30, I 67 .. .. - ~ 9211. 1:1 
. I 68 .. .. . 1, 201, 144 

1 69.. ... 0 ' 6 

J lO .. ... 1, 042, 13 

1 71. .... , 1,295, 616 
1872 .. ... 1, 513, 794 

1 73 ..... 1,' . ,039 

1874 .. .. -I 756, 644 
1875 ..... 1, 04 ' 713 

I 7G .. ... 

187i - .-- .1 

1 78 . .. .. 
1 

l 79 .. - .. 1 

1880 ... --I 
I 1. .. .. 

1890 .. -- . 1 

1 91.. ... 

7~9. 918 

3 7, 260 

170, 60 
143 ry37 

217: ~33 1 
212, 423 1 
2 . 946 

249, 145 

265, G93 

216, 4~9 

597,247 

37 1, 209 

529,6G5 

522, 02G 

450,402 

651. 577 

1 92.... . 812, 703 

1893..... 5~ . 982 

I 94 ..... 1 947, 73 I 
1895.-- - - 1, 764 , 274 
1896 ..... I 1, 543, 262 I 

POU1lllS. 

$53, 0 7 6, 636, 50 $430, 230, 3 2 ' ' 041 . ....... .. .!. ........ . 

73, 131 •1, 354 , 131 1 295, ().12 

5~ . 4 2, 5~6. 77U 175, 776 

28, 747 2, 644, 18-1 17~ . 44 

9, 364 I' 759, 60 113, 638 I 
7, 237 1. 27~. J9G 76,061 I 

10, ao1 j 1, 9oo, 931 1 101, 1o4 

10, 000 I l , 06 '030 I GO, 132 1 
12, 207 1, .161, ~ 64 , 493 

10, 503 1, 044, 478 5 .' 

10,5 9 902, 2 I G7, 91 

7, 611 705, 535 40,437 

23,038 7 r., 55.& 57, 340 

16,056 Ol, 320 5 ' 602 
23,684 627,900 4.9, 903 

U , 400 661 , 694 56, 75 

20, 71 8 7-12, 196 I 57,659 1 
23,807 718. 228 1 40, 773 

28, 443 7-w. 3 40, 032 

27,349 U G. 490 3~ . 145 

29, 064 1 796, 480 40, 9:!9 

53. 139 1. , 897, 892 79,8 7 

47,450 1, 1 3,53 52. -109 

250, 615 , 12, 225 
187,333 7, 767 

07, 3. 4, 442 

·:: ::: :: :: :1: ::::::::: 
10, 9 I 3, 10 

66,54 4 3, 396 

40, 709 1 2, 3~9 
25, 7 1, ~50 

15, 767 fl50 

47,054 

40,33 1 

2 '190 
3 . 495 

27, 389 

aa. 05 

51,409 

35, 90 

38,595 

07,667 

51,050 

2, 562 -- ------- .. --- ----- .. 

~::~~ :::::: :: ::r ::::: ::: 
1, 667 ... -- -- -- -- ~- -- ....... 

1, 222 .. -- - - -- - - . -- .. -- -- -
2, 5G ' ... . .. .......... ... . 

2, 191 .... .. ..... 1' -------- .. 
1, 312 --·----· --· ---- --·---
1, 797 .. _____ ____ ·---- -----

1, 091 , .... .. ..... , ... .. .. . :.1 
1, 3 1 ................. .. .. 
1. 302 .... ___ ___ . __ ______ ..~

1 2, 248 .... - ... - -- .. --.-. --. 

1, 412 . -- ---- . .. - ------ -- -

2, 1 ~6 " '"" " " ( '"""' 
3, 108 
1, 11 · ; .- ~~~ .. ~; h~~: ~;;-- , 
1, 310 J , 385, 28 tn , 360 

2,8 1 ~ 1,0~9,3~7 66, 492 
1,004 1 1 ,386, 464 1 58~614 
1, 61a 1, 3o9, Gal 51,027 
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PRICES . 

followin g table is of ioterest a it ho,rs th avera-ge yearly 
of pi g lead a nd white lead in oil (bot h at New Yo rk ) and tll e 

nee between t he t wo ioce 1874 : 

..1 r rage !lem·ly uel prioe8, at Kew l"ork. of )Jig lead ((nr/ white lead iu oi./ since .z 74. 

[ Per 1 UO pound s.) 

~Yoo• Pig l ~" d , in \\1 hiie l ~nd ' Differ-in oi l. in ·ow York . 
~ w York. nc . Year. 

$6.00 "-11. 25 $5. 25 $4 .63 $6. 25 $1. 62 
5. g.- 10. 50 'L55 -1.4 7 5. 75 1. 2 
6. - 10.00 3. 95 -1.41 5. 75 1.3-1-
5.43 9.00 3. 57 3. 0 6.00 2.20 
3.5 7.25 3.67 .J-. 33 6.25 1.92 
4. 1 7. 00 2. 2 4.33 6.37 2. 05 

5.05 7.60 ? - --- 00 1892 .. . . . 4. 05 6. 39 2. 3•l 
4. 0 7. 2.) 2. 45 1893 ... . . 3. 73 6.03 2.30 
4.90 7.00 2. 10 1 94 ... . . 3. 2 5.26 1. 9 
. J.32 6. 2. 56 l 95 . . . . . 3. 12 5. 05 1. 93 
3.73 5.90 2. 17 
3.93 6.00 2. ;) 

e96 . . .. . 3.03 4.90 _:j 
In c o icleriu crth variat ion b tween t hevalueofpi g leadaudwbite 
ad in il allowan e hould b mad for the flue nation in t he va lue of 

lin . d il, wl.Jich nt r largely into the manu facture of 1 ad in oil. 
'J.'b flu ctna,tio n ·i n t11 ' price of lin eed oil in tlu· e y a r have rn.ncred 
from 31 nt to 59 ont a gallon. Tbe hi ghe t p rice r ach d for lin -

d oil \rn in July 1 95, a nd tbelowe ' tin ugust 1 06. 'rh fluc-
t uatiom; in b pri ·e of lin d oil in t hree yea,r ha \ e been a fo llow , 
in · nt j) r o·allon: 

High st. T,owest. 

l '!) J . --... . . . . • . . . . . . . . . . • . . . • . . . . . . • • . . • . . • . . • . • • . . . . . . . . . • . . . . . . . 56 50 
1 9ii.................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 -12 
1 96 ............. . ...... .. ....... . . .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . ,jJ 31 

'l' h proporti o of wh it I ad an1l il vary according to trade req uire­
ment, . hut on an a ,- rage 100 ponud · of lead in oil conta.in !Jl pound 
of lead <~ud !) pound of linseed oil. 



BARYTE 

BY EDW RD W. PARKER. 

PHOD CTIO~ . 

The amount of baryte (heavy . 1 nr) produced in th nited tates 
durino· 1 96 was less than in any y'ar ·iuce 1 7, amounting to 17,0G 
short ton valued at $46,513. Prodnction ha deer a ed t adily Rince 
1 92, the product iu 1 96 being but li ttle more than half of what it 
was four year before. The declin i11 valu ba b en even 10ore pro­
nounced, the value of the product in 1 96 b ing little more than one­
third of what it wa in 1 92. ·with a deerea of neal'ly 50 p r cent in 
amount, tl1e value ha deer a. eel mnrP thnn Gl por onL iu !our yeat· . 
Baryte is u ed largely as a nb. titnte for or an adulterant of white 
lead. Manufacturer claim that tlii and allied indu trie are the fir t 
to feel the effect of bard time and the la. t to reap the benefit of bu. i­
ne s improvement and the continued depre sion ha cans d an almo t 
entire su pension of baryte mining. In fact barytes mining a a epa­
rate occupation in ii ouri ha been pra tically abandoned. Formerly 
it wa the custom among the farmer in the vicinity of Cadet, Old 
Mine , Mineral .E oint, Morrellton and Poto i to work baryte , locally 
known a ''tiff," at sea ons when they were not otherwi e en o-aged, but 
the low price of the la t three year have di ·couraged even thi irregu­
lar industry. The peculiar a o iation of baryte with the l ad depo its 
of Mi ouri have given it the name of ''lead blo som" in those region . 
The output of baryte in Mis ouri in 1896 wa: almo t entirely the 
by-product of lead mining. About one-half the product in 189G was 
from iis ouri. The other half was from orth Carolina and Virginia. 
Production for the past two years ba been con f1nerl to the Stat . 

During the past year a comt)any was organized in Wisconsin for the 
purpose of mining, milling, and selling baryte ·. A mill has been ·con­
structed at We t Superior, and it i reported. that 2,000 tons of barytes 
were treated there in 1896. The crude barytes i obtained from a small 
island in Lake Superior. Thi island belong to the Dominion of 
Canada, a.ncl the product of baryte · from it can not be cla sed with 
that of the United States, although treated and sold in this country. 

1348 
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The production of crude baryte in the United States since 1882 bas 
been as follows: 

Production of crude bat·ytes front 1882 to 1896. 

~enr. Qunutity. Value. Year. Quantity . alue. 

hort tons. hort tonJt. 

1882 .... .. .... 22, 400 $80,000 1890 . ..... .... 21,911 $86,505 
3 ...... .... 30, 240 108,000 1 91. .... .. ... 31,069 11 ' 363 

2 '000 100,000 1892 .. .... .... 32, 108 130,025 
16,800 75, 000 1 93 .. .. .. .. .. 2 ,970 88 506 

1886 .......... 11, 200 50,000 1894 . .. .... ... 23,335 86, 983 
16 00 110,000 1895 .......... 21,529 6,321 

------ -- -· 22,400 75, 000 1896 ... ... . . . . 17, 068 46, 513 
21,460 106,313 

IMPOH.T . 

The following table bows the import of baryte in to the nited 
States from 1 G7 to 1896: 

Intpo1·ts of bat·ytes from 1 67 w 1896. 

Year eodod-

.Juno30, 1 67 .... ............. . 
1 ................. . 

1 69 ............ ..... . 

1 1. ........... ·-·--· 
1 82 ................. . 

3 ..... . ·· --- · . .... . 

)tooufnotured. 

Qnanlity. Value. 

Pott11d1. 

1, 

5, 04.,09 
6, 939 425 
4, 7 966 
2, 117, 5-I. 

2, 65· , 349 
2 3 373 
1, 366, .7 

4·3, 333 
4, 924, 423 
11 • 1 I 322 

562,300 
411 66 

3, 1,516 
4 095,2 7 

'1111,273 
26 739 

,565 

12, 917 
9 769 

43,521 
53,759 
42,235 
17,995 
25,325 
19, 273 
10, 34.0 
3,496 

37 374 
ll , ,J71 
3,856 
2, 4 9 

24,671 
20,606 

nmnnnfactt~ 

Quantity. ~~ 
Pound•. 

5, 0~ 16 $8,044 
7, 41, 715 13, 567 
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Imports of bm·ytes from 1 67 to 1896- ontiuu d. 

I-:-~ ........ ,_ 
I 

Dec. 31. 1 

1 

1 91. . .... . · . .......... 1 

1892 ... ... ·--- .. . . ... . 

1 93 . .. -- · ... --· .. ---· 
1894 . .. -· . . . . --· . . - . .. 

1 95 . . .. ·-· .. .... .. --· 

1 96 ·-- -- . ----- ... -- .. 

:Mnuufnctur·c,I. 

- QuAntity. 1---=nlu . 

l ' ounds. I 
3, J76. 691 $1 ,33 

·J, o57. ss1 I 19, 769 

3, -1 , 42 17, 135 

3. 601, 50 22 •15 

n 1. 563 16 453 

2, 149 22, 0H 

1, 3 9 1 15, 419 

1 032 1l, 457 

36 I 
1, 629 

.. .. .. ···-·· 

a 'l'otl!-- ~ilw •· 1 ~9U. 

nmanufact urod. 

Qunntil.y. \ 'n lu e. 

1 Ottnil s . 

G, 504 , 975 

13,571,206 
n ;J 15 

2 900 

2, 55 1 
2:25 

' ' 62 
1 ,290 

9, 037 

7, 660 

13, 1 3 

, 16 

7,418 

1,612 

5.270 
7, ~61 

321 

/ 



FlJLLEH' EAR TIL 

::-.-rr~ w Dl~C'OYKIUE ' . 

incc th e di. O\'ery of fullers earth in Florida il uout t wo yenr no·o, 
th e know led ge of it occun nee i 11 t lt e n ited tates has spr ad n1pidly, 
witlt the r ult t b at per, on. a ll over the country have b en earcbiu g­
for it, b n t often 11 ithout . ucce . 

. A . full e t·'s a r t lt re. cmble common clay in it appearance, t he oni.v 
'Yay of id e nt ifyi n g it with cert;~inty i b y mean of a pmcti al te t of 
it:-; bleachin g ot· clarify in g ffect on oi ls. Thi . bow 1·er, r ·quirP ome 
pra ·tice, e pecial ly in th ca of cotton-seed oil. The olor of t he arth 
i:-; no g·nitl e, a i t vari oTeatl , nor i au analy i of great value except 
a :,; indi ·a t in ~ th fa· t ha t full r ea r t h lt n.. o· nerally a ltigh per eutage 
or rombin d water a nd r:ll' ly 01· r 1- per ce nt of :tlumiua. F uller 
cart lt wlt 11 lry adh t·es tron ·ly to th t ongue 011 a.ccouut of its 
absorb n t propertie · but ma ny rlinary clay. doth a,me. 

Durin g- t it pa t y a r full ' r' ar h Ita. b eu report d f rom ' olorado, 
... uth Dak tn, N b ra ka " . U xi o, Iudi :m 'I'erritory a ucl X w Yol'l, , 
in a rl<li t ion t·o t. lt o l'Ul'l' ne :; in G OL·o·ia, Florida, aud ~orth :wolina, 
w lti c lt w r m 11 ti n !l i 11 Jn t yea r·. r epor t. 

'rlt · f lJ wing not ar' ll<l don per. onal xalllination s mad !luring 
th e pa. t y ar at a ll tb lo ali i except those in Tebrn, ka and I od ia.n 
'l't>rritory. 

SOUTH DAKOTA. 

Tlw full er' <t r h b ed!' in thi ' tat t aTe tltfl mo t x ten i1·e tint· far 
opcnt' ll up in t lt e W s t. 'L'Itt•y were fir t fonucl at Fairbnrn and s nb e.-
fJ ll!'ll t ly a r o·y 1-' Ji nn ka h tn, etc. 

F'nirbunL-?fum rous ·htims h ln · b en tak d out ::~ ll arou nd Fair­
bunt bn t up to Octobe r, l ' fiG . hipm nt b ad b !'II tlt<Hl e rrom on! .' · one 
p oi11 t . Tlti. i 5 mil . ont,h ea ~ t of the station antl abou t; tltr e-Co nrth t:i 
of a, mil e ea. t of t it Fr mont. E lklt om }\11 (1 f issonri \"alley Hni lt'oad 
track. 'rlt miue is op rateu lly t it :\lining y ndi ·a te of 0 11t<1 lt a . .c'\ 

13;)1 
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small op nino· ha be n lll<tde a nd a platform bnil t on whi h to pread 
out tb ear th so thn,t i may dry befor bipnl n t. 

Th ction at t he mine, b gi)1ning at th top, i a folio' 
' eolion iu Fni1·bur u full er'' ea?"lh ?Will • 

F et . 

~~~~~:~o~~LJ~~:~ ~l-~: _c_l ~l:Y_: : :::::::::: :: ::::::::: : :::::::: : : : : :: ~::: : :::: ~ 
\\bit. micaceou audstoue ........ ... . ------ · ·- - -· .... --·- .... ...• . . 

The fuller' earth grad s into t it 0 \7 er1ying mi ·aceou Ja,y. On th 
southwe t ·irle of tbi pur in which the min lie < imilar ction i 
een and the earth al ·o how in everal n io-huoring gul1i This 

F airburn fu11er s earth i in appearance a andy, at time fine grain d, 
d 11 e cla.y, having a nodular tructur and conchoidal fractnr An 
analy is of i t, o·iven in last year' · r port, wa a follow : 

.dnalyaia of ful let'18 ea.rthf,·ont .Fai1'bw·u , ottlh Dakota. 
Po~ cent. 

iO, ... ......... .... .. .. .. ...... ..... ... ..... .. .. . .. ...... ...... 5 .72 
Al, Oa ... .. .. -.- ... ... ... ... . ---- . ... . ... - .. - .- . -- .- - . .. -- .. . -. . . 16. 90 
Fe,o ., . . ... _ .. _ . . . . __ .................. . . _. _ . __ . . __ ..... __ . . _ . _ . . 4. oo 

aO .. . ..... .... .. ........ ... ......... .. .. ...... .. .... ..... ..... •1.06 
MCYO . ..... -- .. .. " .. .. --- ... .. --- .. ... - ........ . .. -- .. .. -- -- ---- 2. "6 
HO~ . _ . . ____ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
A.lkalie . _. _ . __ .... _ .. _ . . . ___ . ..... .. _ . . _ . . . __ . . . . . . . . . . . . . . . . . . 2. 11 
Moi tnre .... . ..... . .... . ... . .. . .. .. ............ . .. .. .. . ..... . ... - . 30 

To tal. _ ... _ ... ........ ... .......... .. _ .... .. .. .. .......... 9 . •15 
Several llafts ba e been unk by 'William Borl 1111 r, about 1 mi le 

north of Fairburn, and half a mile from th railroad. 
The ear th is very imil ar in appearan e to t hat at th locality outh­

ea t of Fairburn, but i overlain by a white, cavernou lime ton of 
which there are about 4 feet. The underlying material i a an d tone. 

p to Octob r, 1 96, none had been hipped . 
The following analy i of t hi material wa made at the Late chool 

of fines Rapid City : 

A nalysia of fnller'B earth front north of Fairbu1·n , 01tlh Dakota. 

P or cont. 
, iO, ...... . ....... .. .......... .... ............ .... ...... ....... 68. 23 
Al,O:~ .... . ... . . ___ . . _ ... _ ... . __ .. _. _. __ .. . ..... ____ __ .... . _ .. _. 14. 93 
FeO _ _ _ _ ..... . ...... _. _ . . . . ___ . . . _ . .. _ ... _ .. .. . ___ . . . . . . . . . . . 3. 15 
CaO . . . . . __ . .. . _ . . ... __ ___ . __ __ . .. ___ .. _ .. ____ .. _ . __ . _. _ . _ . . . . . 2. 93 

} [ g .... ... ... ...... ... ... .. .. ... .. .. .. .. .. .. .... .. ... ... ..... . . 75 
Lo. son io-nitiou __ .. .. _. _ . .. . _. _. __ ... . __ . __ .. ___ . __ . _. __ . ...... 6. 20 

Total _ .. . . .. _ . . .. . . _. __ .. _. _. _ ... . __ . _. ____ . _ . ... . _ .. _. . 96. 31 

A1·gyle.-'rbe fuller' earth depo it are 2 miles we t of Argyle, in 
T. 6 ., l~. 's 3 and 4 E . The beds are near th top of t he ba re, rounded 
bill ' at thi locality, and the float from them is appar nt in tbe numerous 
gullie around their ba e. One small b a 11k a.bout 7 feet high lias been 
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open d and everal . haft sunk. The best t>ction i een in a haft 
unk to a devth of 26 feet and was a follows, accordin g to lVIr. Smith : 

ect.io11 i u j 1t lle1.J8 ea.,·th 11i.t west of , il·gyle, onth Dakota. 

Qu artz p ebbl s and sand . ....... . .. . .... . ... .. .. .. .. .... . .... .. .. . feet. . 2 
aods tone .. .......... . . . ... . . . ... .. .. . ....... . ... ..... . ... .. .. ioehe .. 1 

Infusorial ea1 t h . ... . . ... .... . ... . .. .... .. .. . ... ....... ..... ...... do ... . 
Fuller' a rtb ... . . ... ..... .. .. . ..... ... ... . ... ....... .. . ... .. . .. . fe t. _ 1 

Jay no el ear t h. . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
a nd ston e . ..... . .......... ... . . ...... . . .. . . .. ..... . . ..... . ... . .. ... .. _ .. 

Tbe infn orial earth is not always pre ent, and the fuller's eart.h is 
of val'iable tlJ ickne , a in th e bank which i not more han 50 feet 
from tbe haft above mentioned it i only feet thick. 

The rgyle earth i. quite irnilar in appearance to that aroun l F air­
burn , but contain le sand . 

Only a small amount bad been hipped up to October 181 1 96. Tlle 
material ba to be bauled 2 mile to the railroad. 

Minnekahta.-The fuller' eartlJ at thi locality i 1 mile w t of the 
station . It i a bed of Jura ic bale, about 30 feet thick, and is 
capped b red sand tone. The material i a fine-grain ed, greeni h­
gray hale, full of fo si l . Several hundred tou have been taken out, 
and 6 or carloads of it are . a.id to have been bipped. A large 
p latform ha been built at the ba e of th bank and the earth i pread 
out on thi to dry. Thi bed wa located and tlte claim staked out in 
May 1 96, and the fir t mining wa done in June, 1 96. 

Th ar the thre prin ipa l localitie in outh Dakota at which 
arth ha b en found. With tb opening of them and the ci r­

n of Yariou rumor cone r-ning t-heir valu a wave of excite­
men t ha pr ad ov r th Black Hill t' gion, with th re 1tlt that 
do?. n f full r earth claim bnv been taked out. 

la.y abound in tbi ar a and few practi al te t have been made 
on man:r of the pro pe t no doubt a large number of the e laim 
will I r v valo l 

mong th r ported locaJiti are point mile we t of Custer ity; 
at fari tta, we, t of Edgemont· aud 2 miles outb of Bu:ffalo Gap. A 
plan t :C r pulverizing and drying the arth ha been erected at Hot 

NEBRASKA. 

Mr. ~ - H. ornell, of Val ntine, braska: chLim to have fouud con-
id rable quaotiti of fuller arth onth of a.J ntine. orne of tbe 

bed ar tated to b 0 feet thick and everal mile in extent. 

COLORADO. 

The akota r taceons a.nd tone at Parkdale contain ·numerous 
interbedded seams of bal fire cla.y, aud at t he base of tlte ectiou , ou 
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tb , la nd of V\. 1 r. Murry, ea~t of Parkua,l tation , i · ·~ l>e<l uf ~O· 
~ll ed kaolin. J t i , a fi n -g rained, gTe ui ·lt-0 THY cln,y wit h . o~py f ' ' 1. 

Tll e bed i a bout 30 feet thick, <tnd nn l rli n, b'd of' r etl . a nd ston . 
Tt rests ou the grani te. 'rh upper 1.) t t Me mn ·h fitain ' d IJy iro11 
and cons itlerably broken up, whil e the low r J .i f t lU ' ·ontpamtively 
ma ~ iY e . Th e bed dip, on tlt we.' t ;1nd t h ba nk i · t itre - qnnrter~ nf :t 

mil nortbea -t of the <l e1 ot. 
Tlli s materi al i. l1ipped to D ' llV ' 1', wber · it i ,.; wa !t ed hy tlt Mall · 

·he ter ' Jay l\[anufacturin g OIUI a,ny. Its or ig in al 11 8 \\ U a s <1 fi ll er 
for paper, ha.\ in g been . o usetl a l) n,· r but nt or rc ·cut! i t ha. 
b en put on th e m~rk 't as fu llers earth . On of t h lartl ompani , 
in Denver has b n u ·i ng it, but it wa · 110 found wholly sati -fa tor ' . 
It · lack of bleacbing properti ' may b ' du to t ll fa t t l.l a it " ·a. 110t 

gronnd sufficiently fiu fo r prepar d • ample ,en wer ,·ery g rit ty . 
If this material proves to be va lunl..>l e a ad ·olorizer, t lt re i ' u 

doubt tbat a n ab uudanc of it may be found in lJ low r heds of t h 
D a ko ta retaceouf;, e.xteuding alon .... th e ea t mba of tltc li,·id . 

NEW M EXICO . 

Fuller's arth was hought to haY b Ctt fou nd 11 ar La · Y e<-:·<t" hut 
provcu to b' imply~ deco mpo-ed noduhtr K<Liltlsto 11 e. 

NEW YORK . 

Twelve miles north of Ro me a nd ~ rnil s weRt of ~ ~ · 
on the Rome, '\Yatertown anu Ogd n bnrg Hailr a<l, i,.; 
fuller'.. earth ,..,.ll ich ba, been work d fot' cvera l year t he ~Te"~ 

York Fnller s Earth ompaoy. T it matl.'rial i a fin .o-rained , c1 n. 
Quat l'll a ry clay, in layer 2 to in('l es hi k, in terb dd ed \lith by r 
of ,anrl of imilar thickttc . The tota l thick n xp s l i about LiJ 
fe t, and there is a capping- of± feet of . and. To min t it arth th e 
overl yin g and ha to be tripped n.llfl tlle layers of fnll r a r t h taken 
off one by ou , paratin g- the in terbedded and. It i · then dri d on 
rack ' with movable roof . Thu. far thi " fall r':; arth h a be u u ell 
only for clean, in g- woolen goodR. J i hipped to . ev ra,l factMie · in 
New York a nd 11 ig hboring tate . 

A., ecoud min ot' the same materia l It as b e n r centl.v op 11 <1 in a n 
adjoinin o- bill by 1\lr. A . Penfi el d , but non ba been ,' ltippe<l t lw :-; far. 

INDIAN TERRITORY. 

Sample of a wbi te cla,y called "glacia l it ," and ·ai1l to be f'tlll r 's 
earth, were r cently Ren t to th e a.tional :M:nseum at IVa hingtou. 
Tbe d po it is said to occur a.t E nid Okla homa 'Tert·itor,y. 'l' lt e only 
addition al information one rn ing it i" tlte a naly.,is kindly oppliNl by 
Dr. G . r. Merrill , a nd g i\7 n in the acco mpa nyin g tahl c. 
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A nalyses of fuller' em·tlt. 

1- _ iO,. : AlA I Fe,O~ ~~-~;-~ 

I Per ce-n t. Per cent. ! Per ceut. J:>er t'Olt. Per nmt. , 
I 

I 

F. E . D. l1P it1n ult, Cut .. , C'1t_r . .... .. . !7 .~5 1 .5 3. 2 3.40 3. ·o 
no .. . ............... . ....... : .... :37.00 17.368 2.362 3.00 3. 027 

J. 1·: . Pi! he r, ' uster C i t~- --- -- ·....... 14.97 4.4 2. -10 2. 882 

,eor cre Boland, Hcnuo a . .. . .. . ... .... 1.. 80 2. 30 1 • 703 

A. M. Willard , uster City... . . . ..... . . 3. ! 1.1!)9 
\Ym . Bo leun ·r, thn•e- fonrt b nlilu 

from Fairi.Jurn . ................... .. 

1 
M. Palmite r, Fa.irburu ......... . ... .. . 

M. Pa lmiter, l'airbnrn (dried ) ... .... . 

\\"m. Boden ncr, Fail"l.Jurn . . ... .. ..... . 

68. 23 , 1<1. 93 
60.16 10.38 14-. 

I. 26 
12.00 

2. !13 . 75 

.J.. 96 1 1. 71 ·~ 
5. 3. 29 

. --- -~ -- .. - . -- . -
I So_-ca lled "G ia.cialite;• En id, Ok la-L:tT rrito1·y ,. ....... ... ...... . .. 

1 

56. 1 23. 23 

67.00 I fi . OO 

50. 36 , 33. 3 3.3l , ...... .. 

-' -==-- I 
H,O. Yolatil 

mntter . , __ ::\_' '_' <_1_. _/ K,o. _ _:'"'~· I 
I P er cent. Per c1 ut. F. E. D. l lei uault, 11 tcr I 

' ity ..... ........... .. . 1 

Do . ... . ...... ....... . 

Per cen t . 

. 8 
9. -

P er c&n l. 

5.35 

5.85 

Per cent. 

Tracu . 

Tra ce. 

• J.E.l'ikh r, l'n t<>r C ity .. .... ...... .. , and vol. ...... .. .. .. 

10. ~o 

, o. Boland. lh•nnos:L .... ........................ Los 13. 00 

A. :.t.\\' illanl ('u tor 'ity. I " u.4. 30 Alk. Llllll. l. ......... .. 
I 

" ' illia111 Bod · nner, thre - ~ 
fourths milo from Fair-

burn ................... , 6.20 

J\1. Palmiter. Fnirburn ... . Jgn . 7. ZO 

:. 1. Pn.ln lite r, Fnirhnru 

(<lriPd ) ........ .... .... . ll. ·l:) .......... .. 

\\ m. Bo•ll'llLH' r, F'airbtJrn .. 15.00 .. -- ...... .. 

, o-rall d " c:Ja ialit e, " I 
Enid, klahon1:1 T rri-

1. uG I 7. :.o 

. 5 '91 . I 7 

tor_,. 1~. o.· / TiO~ 1 r~ct> . 1 --_-~,.,~r 0 1·g. tr:H: fl . , , 
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The two following very complet analy ·e of full r' arth , mad by 
Prof. P. . anford, ar given iu tile [L ndon] G ologi ·al 1agazin , 
October, 1 9: 

A nalyses of fnl/e,Js earth from ul.fielrl, 11 cal' UerUielcl, lwrc.IJ, EnfJ lltncl. 

SiO'" .... ...... ............. ........ . . 
A!,O, .... . ................ . ..... . 0 . 0 0 • 

I Nn mbur l 
(bln 

<•R rtb). 

umbor 2 
(yellow 
onrLh). 

rer cent. Per cent. 

l~e,OJ . 0 0. 0 0 . 0 0 0 0. 0 0 0. 0 0. 0 0 0 •• 0 0 ••• • 0 0

1 

CaO ... oooo •• ooOOO OOOO. · oo oo. oooooO ·o 

MgO ooo o ooooo •••••• oooo · ······o· o ·o·· 

-:2. 1 

3.46 

1. 30 

59.37 
10. 05 

3. 6 
1. G 

I n. ol nul e residu .. o ...... 
0 
.... 1----l----l 

:~~: 0 ::: : :::::: _· : :::::::: :: : ::: : : : :: :I 3. tl6 

fl. 7 tJ. 31 
LU 1.05 

. -7 . H 

. 05 . 07 

a 1. .. 0 ... o .......... o.. . .... • .... .. • 05 .14 

~::::::::::::::::::: ·:::::::: :::· ____ 1 ____ 4:~~------· 1~ 
FLORIDA . 

Production in the - nited tate in 1 96 wa limit d to the n igbbor­
hoocl of Quincy, Gad ·den County Florida, a. in th pr viou year. Of 
the many depo its known in tbi region, the product came principally 
from the opeuino-s of the Owl 'eo-ar Company and of h he ebrough 
Manufacturiu o- Company, with mall hipmen t from tw or three 
other depo it between Quincy, Florida, and Fa eville, eorgia. In 
addition to thi it became evident that many depo ·its not yet opened, 
and the ize of which bad not been d termiued, exi tin varion parts 
of Gad den ounty, and particularly expo ed in the river bank at 
R iver J uu ction, Florida. 

The addition to the known localitie of full r ' · earth in F lorida 
made durin g 1896 are principally in the neighborhood of Tampa. The e 
di ·coverie began early in the year, when Dr. Day aud Mr. Ri dis­
covered a deposit at Port Tampa. The operations of the large Bucyru 
dredge in deepening the dock at t bi point threw out small piece of 
fuller's arth, and following the e indications Dr. Day drove down au 
iron pipe into the bottom with a pile driver, and, pulling this pipe, 
obtained cores showing that 17 feet b low high-water mark a layer of 
fuller's earth i obtained fi·om 5 to 8 feet thick, the quality of the clay 
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being about the sam for manufacturing purpo e a. that obtained at 
Quin y, Florida . The finding of this depo it led to further inve t ig-a­
tion by fr . Ward of Quincy, and other , which :,;bowed that full r' 
earth occur in mall quantity at the Government work northeast of 
Tampa. Large uppli e were found a1 o on the bore of Olea r Water 
Harbor, at Dunedin, and in t he neighborhood of Largo. n examina­
tion f thi material bowed that it was fullers earth of a lightly 
cliff' rent typ from the material at Quincy, and t t of it by t he 
refiner of cotton- eed oil, and particnlarl.)' of minerallubricatino· oi l 

" ' bow it to be of the quality d ired for the e purpo e . It i po ible 
·that thi depo it, dipping at a smaJl angle to the north we t, i identical 
with th clepo it at Port Tampa. 

rrhe only definite determination which ba-s been made of the o· ologi­
cal horizon at which the depo ' it of fuller's earth in Florida have been 
fou nd. i the work on the fo il obtained at the hesebrongh opening, 
at C~nincy, which Profe or Dall ba identified a characteri tic of the 
Lower Mioc ne. definite horizon i also given by Dr. Dall to the 
deposit at Balla t Point, Florida. In connection with this latter depo it 
it hould bP.. noted that the occurrence of nodu1 of cbaJc dony, some­
time with c oters of quartz crystals aud of hell ' of fo il coral in 
which be carbonate of li me bas been entirely replaced by ilica wa 
so frequ nt a to be characteri tic of thi depo it. In tbi con ne tion 
should b noted al o the fa t that layer of halceclonic ilica areal o 
qujt bara ·teri ti of the fu ll r' earth found at Whigham Georgia, 
and at pout prino- ~orth arolina, xc pt tbat in both of these 

in t ad f fo il of ili a occurring tbrou o-h the depo it at 
Whigham G orgia, an i pout pl'ing orth Caroli na tbe ili ca i 
in d fin it ban<i , and i al o accompanied by layer wb ich eem to be 
in rm dint between fu ller arth proper and pure ilica. 

n tb r d po it of goo '1. quali ty wa found at the head of Tampa 
Ba at Phillip Point. d po it aero the harbor from th is poin t 
did no t pr v of good qual ity. Thi i a good illu tration of th varia­
bl bara t r of tbi artb, both in eli tribution and quality. One of 
th thicke t layer ' of fu ll r arth-from 9 to 12 feet-\\"a obtained 
near th upper limit of teamboat navigatiou of the Manatee River. 
Thi d po it i quite diffl rent in appearanc from tl.le normal fuller 
at·th and ontain oxide of iron iu sufficient quantity to olor it y llow. 

T h quality of thi artb, howev r i ufficiently good for man purpo e. 
to whi ·b th earth i appli d. 

ln Bull t in No. 4 of tLe nited tate Geological urvey, Correia- . 
tion Pap rs- eocene, Prof. 'i . 11. Dall , on page 115 and 116, meution 
a cl po it of ili ceou marl a outcropping at Conklin Blu ff, about 
on mil a.ud a half north of B~tlla t Point on the Bill boro River, near 
Tampa which lte de cribe a follow : . 

Bailey infu orial em· th.-lt i to be noted thn.t at one pomt on the 
ba.y bore betwe n Balla t Poiu t, or wmau I.1andwg-, and the month 
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of the H ill boro H.iver, t ll e nHLrl n ·ociat d \\•ith the ili~~eo u f'o sil , 
formiug a plla e of t he Orlltanlax brd , ri es nbovc t il e bea ·h to an 
c timat d height of 10 furt. Her 1\lr. Bnrn ., of I'll uite<l tat 
G ologieal S tH\' :r, Colon l Hnr holom ' 'L of 'rampa, a nd oU t ' r s hav 
coll ·t d fi ne Reries of ·il itified fossiL. t t hi point P rof'. J . \\". 
Ba iley . A .. di.' 'o"v retl \\'hat lt e r o·nrd 'd n n, ·u d of inf'n oria,l 
ear th resemblin g t hat of Virginia in it. li t holo<Ti c chara ter. Of tlt i:". 
lt e n.y : 1 

Direct.ly on the shore of the l:>ay I d tl' t rl <t hi ~rhl y int rest.ing slmtum f fo il 
ma.r iuo ] Ji:-t.tonmcea or Infusoria. It i. xposeu for nt lonst 11 quarter of >1 mil , fLnu 
from5 to l0feetofit · tbi ckn c mn yl> cc1>. Init . <'Xl .malC'hn racter i tic. ( whit -· 
ne s, IightneR, fi ility, tc. ) it ba ti Otne r sc mLlau o to th infusor ial tmta of \' ir­
"i nia, Lut is .much more indurated, RO tlmt :-tlthough it i easy to show t b nt iL is utado 
upoftbe rem>ti nsofDiatomace::a, spicn1<·5c.fspong , t c. , it is <lif'ficnlt to i o late and 
determ iu o the in rl i v idna l pecimcns. Th is infusorial earth, lik I hat of P e t rs l:>nrg-, 
Vtrginia, ch ang s itt a iugnlar manu r to a.. almon color wh n f'Xposed t o t h vapor 
of t urpon iu e or auacln bal. am. 

Tbi ' bed has uot. n far n we kuo'r. been xa min ed i11 1 l'rof'" or 
Hailey: visit, and in order to d term in c it. po ·ition .' trati graphi nl n,ud 
lithological, it wn,s vi ited by t ll e writer iu Ja,uua,ry, 1 !n. 

The mo t marked e:q o ure is locally knO\YU a 'o11kliu Bluff an I 
is itua.ted on the we tern bore of Hill boro Bay about a quarter of 
a mile above a long wooden pier belon ging to a :\Ir . bapin, aud a mi le 
and a half north of Balla t Poin t. It is a teep bank G or f t a.bo ,·c 
l.Ji g ll -wat r marl{, and i the only p lace on thi shore 1..> tw n Ball ast 
Poi nt and Tampawhich at all orre pond to Bail y s de cr iption . Tile 
land alono- t lt i bore is roo tly low a nd t he beach oft and muddy or 
andy, but there are a~ w pla ·e \Yb ere t he Orthaulax b d ri. e. abov 

bi o· h-water marie The ro ·k is like t lJUt at Ballast Point. Th bell 
ar often represented uy mold in tlt e chert but there a re po kct of 
pntty- li ke mad which contain t he ·iliceou p endomorph 
nodul e of chalcedony. 

Dail ey , whi te bed con i t of a depo. it of thi · marl , which els wll ere 
occur. in pockets in the l1arder roek, but ·Jtere for a few hundred-£ et 
appear: in uffic ient quantjty by it elf to be regard ed a a bed. orne 
of t he material i pretty lt ard, but all of it i tls ured verti call y a nd 
horizontally in to a pro fn ' ion of angular fra.g ment . 'lbe lower layer. 
are t he lJ ardes t and r e t on sil iceous rock of th OrtlJ aulax bed, of 
wbi h thi mu t be regarded as m rely a ve ry loeal pl1a ·e. At th i 
place the marl is nearly de ti tute of fossih;. T he few whiclt oecnr a re 
nearly all mall branches of coral ; much of it ha no ros ils. The lo wer 
part i of a gTay or pal e greeu Jme, bl eachiu g wh en d ry a in the npper 
layers, to whi te. It al o become. softer aud more fragmentary. It i 
penetrated by root to a depth of 2 fe t, a nd n. piece large enou gh to 
fo rm a good SJ ecimen can b e found only low down in t he bed , antl th n 
in dryin g will break into nnmeron fragment . T hn averag th iclme s 

1 ..:Ui croscop. Ohs .. . mitil sou inu Co ntr. K1wwl. , l so. Yo!. Il , '1\o. 8, p. 19 . 
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of tb e bed may be 3 feet , t ue ma ximum G to ' feet. In one pla ce it is 
cover d by n, tlJin layer of eoli a n ·a nd rock di ·colored by iron oxid e. 
'Ill tr ata along t hi s uea ·h are gently 1ra Yed ; th }llaces where rock 
appea r · a bo1· high-wa t r mark ar the ummi ts of t hese llaYes, 1rh icb 
seem to t r nd i11 ~ llOr t l111est and outh ca t general direction. 'J' bi 
ma rl i ' one of the hi o·he t of th e ITa 1·c ·, a ncl far ther back from tl1 • shore 
is co1·er d by th Ta mpa lim e tou , accordin •,. t l) reports of resid ent . 
'I' ll r · :('emed to b 11 0 r ecog ni zabl lip. 

It \rill b 11 oti · d in Ba il ·y li st of 'P cie coll cted th a t be men t ion · 
011ly tll r or f m from t hi s d po i t , all of \Ybich a re al so fouu cllivin g 
o1·er a g rea t par t of th e A tla ntic Coa t, and e pecially in F lori la, 
and a round t he root ' of pl a nt . g rowing in wet plar . . The depo: it 
doe · not em to be prop rly infn orial in cbara ·ter t hough doubt! ::; 
onta i11irw, l ike other ma rl , n, fe,y u ·h orgauism. . lt i really a . ili­

c on marl , form d b y n, decomposi t ion of par t of t be rock which ori o·i. 
nally ·on t itu tecl the Ortlr a uhtx bed. An a na.ly i , a cording to Prof. 
F. \V. larke, . b ow ' t he followin<Y r omposit ion : · 

. ln alysis of f11 ller'• earth fronc Tampa, Florida. 

Hili ea... . . . . ... ........ ... .. ....... ... ... . ... ...... .. ........ .. 70. 7 
A\ umin a and iron .. .. . .. .. . . .. . .. . .. . .. .. .. .. .. .. .. .. . . .. .. . .. . 11. 33 
Lim .... . . . ..... ... . . . .... . . .. .. .. .. .. . . . . .. .. . . .. .. .... .. .... 2. 18 
\Vnt er a nd lo s.. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. 71 

T o ta l ................................ ........ ...... .... .. 100 

Thi · indica te t h mat ri ;tl to b li lt le (lifTer ntfrorn th yellow ·and , 
IYlli( ·l r, Jik it i ::; pr babl a r r itlnal product f t h di sintegra tion of 
intli <Y ·n on . Jim r k f or gani ' orig in wl!ich lr a lost mo. t of it lim 
by olu tion. 

n xamina t ion of ::;om of thi · ma rl by l\Ir. Lewi \Yoolm <tll t he 
w Jl -known ~tnd n t o f rn icroscov ic organi m did not r ,·eal a, .·iu g le 
diatom though JP CirneJl S doub t le cur in certain portion of the 
dc p .· i a ( b:;;c rveu b y Ba il ey. 

GEORGIA. 

mnt, of t lanta report d to the i\1annfa turer R corq 
and .· n a mpl cs to the nit d ta te Geological SurYey of fui l l' 
ar th fr m ('rawfonl 'onn tj Georo-ia. A yisi t l>.r Dr. Day to that 

re., ion , how d t ha t a t H.i h IIill , 6 miles from Rober ta. tat ion , 011 tb 
Atl a nta and Florida J ailroa l n. thi ·k c1 po i t of irnpur fu llers ear th 
0 (' l'tll'S ov l'ly in o· a thicker trat.um of kaoli n ; an<'l aga in in n.rai lrond (.; li t 
lw we •u Roberta and Fort'\ a.J lo, , fnll er·s earth , apparently of purer 
q ua lity o · or in a ln.y r about ' r et thi r k ove1:·l yi_l_ JO" a pec~1 li ;.r b_Lw~~ 
. hal . o a.naly. is or t t " lr av b een ma,de ot tl.l1 ' mateew l to tU dt ­
cat it a ai l:-1,bi lity for oil r finin g. 





LITHOGRAPHIC STONE. 

OCCURRENCE. 

Deposi ts of tbe peculiar Yariety of lime tone adapted to the lithog­
rapher' art have lJ en reported in several localities of the United 

tate . Litl1ograpbic "tone is found in Arizona, Arkan a , I!linoi , 
K entucky, South Dakota~ Texa , tab, and Virginia; but while ~ orne 

ton e ha b n taken ou t in various place for ex perimental purposes, 
aml with reported ati factory re ult , no commercial product ha 
lJ en obtained. If indications are to be believed, however, li thographic 
stone from A merican quarrie will be included in the mineral produc­
tion fo r 1 97 . I n the latter part of 1 06 a li thographic tone quarry 
was reported to ba.ve been open d on the ea tern slope of the Verde 
range of mountain , in a, ection known a Sycamore Creek, about 40 
miles from Pre. cott. Thi sto ne i aiel to have been tested, and to 
have furni lied printed work t hat would compare fa orably with work 
d ne n a varian tone. Profe or Bland:y formerly Territorial geolo-

i t, in ne of hi r p rt ay that this . tone i uniform in character 
and of Yery flu grain and expr th opinion that tone of a.uy 
d iraul ize may b obtain d. ¥Yater i aid to b a>ai lable in nffi­
i en t quantiti ' for t l1e pow r ne e ary to aw the tone and otherwise 

pr pare it for market. 
outh 1 akota al ·o promi e to furni h lithographic stone for market 

du rin o· 1 97. To 1\Ir. W . H.. Bond of u ter City belong the credit 
of th eli cov ry. The d po it is located near P ringle tation, Cn ter 

ounty. Mr. Bond ha. bad p cimen of thi tone te ted in Omaha. 
with u ·h exc ll ent r ult that be wa able, with litt le difficulty, to 
e uro th ooperation of ome o'maba bn ine s men in tho organiza-

t ion of a company to de elop tbe property. Some of the Omaha partie 
ar eugag ct in li thographi bu ine in t!Ja,t city, and their a, sociation 
with th en terpri e i a hopeful indication. The company (known as 
the li thograph Mining ompany) o''' US claims covering about 1,000 
n res, and claim tl1 alJiJ ity to upply the entire demand when the 
pro1 r ty i , dev loped, a onsummatiou that i ex:r ectantly looked for 
b fore the close of the pr ent year. 

everal att mpts 11 ave b en made in the la t ten years to develop 
li thographic stone qun.rrie aid to exi t in Kentucky, but without 
succe fnl r ult. Intere~; t ha. again been r ecently arou ed by the 
announcement of the organization of the North American Lithographic 

1 GEOL, PT 5- G 1361 
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Stone Company, of Bowling Green for the purpo e of developing a 
qun,rry near that ·ity. 

Mention ha been made in previou volum s of Mineral He our f< of 
th depo its of lithoo-raphic tone in 1\.rkan a T xas, tab, and ir­
ginia. The Arkan as d 'posits are remote from railroa l tran portation 
and have not been developed . Som tone wa . quarrie(l 11 ar Marble 
Fall ,Texa butthequality ftbe ton obtainedwa mnrr dbythepr · 

nee of quartz cry tal and other rl e£ ct', which rend red it 1 ractically 
u. eless. o attempt ha been mad to quarry any 'ton at th i · pla.c 
for several year . The Utah depo it baYe be n p rmanently aban-
doned as worthle s for li thographic purpo e . t. Loui parti ar 
interested in a quarry iu A lexander ounty, Illinoi but no work was 
done on the property in 1 96. It is probabl that tl1 depre d bu i­
lJe condi tion bav di conra o-ed acti v development of new ent rpri es 
of this nature. To the same can e, added tor moteu from railroad , 
is probably due the fa t that th quarrie in Botetourt 'onn ty, Vir inia, 
have bad JlO work don e upon them in th la t four year , but tb own r 
express the hope of being abl to pr ceed with development work at au 
early date. 

TlJe American mad,et, not having bad any dome tic supply fr m 
wlJich to draw, l1a alway dep nded for it Iitbographi tone upon tlJe 
well-known Bavarian qnarrie . Tbe e quarrie have, inde d, uppli ed 
tbe world ince printing from stone wa . invent L Effort hav b en 
made to ub titute metal for lithographic tone, but it bas been only 
partially ucce , ful. Aluminum and zinc plate , mor e ·pecially the 
latter, arequitegen ra llyusedin thelargerprintiuge tabli hment a nd 
on rather coar ·e grade of commercial work. Zinc plate are also u ed 
by rea on of their small bulk for pre erving orio-inal matter, trau fer 
being made to tone a requirem·ents for printing arise. 

PRICE. 

It is not po sible, with the information at hand, to how what is the 
value of litlJographic tone per ton or quare foot or by any other unit 
of mea urement except a to it co t to the con um er. The report to 
tbe Bureau of Statistics of the Trea ury Department show only the 
values. o quantities are given . As fatrly indicati ve of the cost to 
the consumer, it may be tated that the Geologi al urvey i · in it-elf a 
large u er of lithographic stone for the printing of it topographic 
sLeets and geologic folios. The prkes paid for stone by the Survey in 
1 U6 were a hown in the following table. Specifications call for "be t 
yellow, subject to in pection and rejection and return at cost of bidder; 
subject, also, to selection at bidder' place of busines ." Gray stones 
are a little higher in price, usually about 10 per cent, though some of 
tbe larger tones sell for as much a 40 cents pe1· pound . It will be 
noticed that in lithographic stone, a with mica and diamond , the price 
per unit of w-eight increases with the size of the stone. 
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Prices jo1· lithogmphic stone 11aid by the Geological twvey. 

ize. Price per 
Size. Pric per 

pound. pound. 

Oe11ts. Oent1. 
1 1 X22., ........ .. 3 10 26x3 ·· · -·· ······ 9 
2 18x24 . ... . . ·----· 4 11 2 x36 . .. . .. ...... 8 
3 20x26 ........ ... . 5 12 30x40 . ... ...... . . 12 
4 20x30 .......... . . 4i 13 30x44 ............ 12 
5 22x3 ·-···· ·--- -· 6 14 32x40 ............ 12 
6 24X30 ........ .... 6t 15 34x4 .... --- -- -- - 14 
7 24x32 ..... ....... 7~ 16 36x52 .... ........ 12 

24x36 ........ . ... 17 40x60 .... . . ...... 1 
9 24x43 . .. ... . ..... 11 1 42x63 ..... . .. : .. . j 15 

I:MJ?ORTS. 

The following table exhibits the value of lithographic stone (all 
Bavarian) imported into the uited State ince 1867. The quantities 
have not been reported by the Bureau of Statistic of the Treasury 
D epartment : 

Litltor;1·apliic stone i.mporled into the United tales from1868 to 18fl6. 

Vnlu. Yea r ending- ,- nlne. 

Jun ····-· · ···· ............ $104,313 
12 ,035 

14,225 . . . ........ 54,022 

21,311 71,009 

36,146 Dec. 83,1 2 

44,937 ......... . . 113,365 

36 902 7 , 077 

4-1,963 105,288 

47,101 107,339 

44,503 107,777 

42,700 91, 49 

37,746 1 94. ..•....... 74,454 

56,310 1 95 ... ....... . 107, 670 

77,894 1896 . .... . ..... 74,044 

111,925 





FELD PAR AND QUARTZ. 

BY HEINRIOH RIEs. 

Feldspar and quartz are both of wide pread occurrence in o-nm s1c 
and graniti rock , and often also in rocks of igneous origin, but it is 
only when they occur in large mas e of considerable purity that they 
becomeof ommercial value. The ordinary ource ofsupplyarep gma­
tite and quartz vein the quartz and feld par occurring in the arne 
vein in the former. Quartz may al o b obtained from chert forma­
tion , from quartzite , or iu some cases even from sand deposits. 

FELD P R. 

of tbe neltl par family i orthocla e or pota h 

t mine are at Branchville and Glastonbury, 
· ur at Portland aud Haddam Neck. 

;lfaine.-Th qnarri ·at G oro-etown and Top bam Maine, hav been 
in op ration for n arly tw nty ar. . Dnrino- th 1 a. t year tbe :I:aine 

lin ral mpan , of Portland, b gao operations at their min e at North 
Turuer altd ubum. 

Jlfis ou1·i.- 'Cord i no- to Wh ler,1 only one workable d po it of spar 
i kn wu iu 1i otll'i , tbi b ing in Sainte enevi ve County. Granitic 
rock and oar ly cry talliue one uch a would be apt to furni U. 

omm rcial feld par, occur in Camden County, but they have not been 
xploited ' O far as i kn wn . 
The d posits in ainte onev ie Oonnty are 2 miles ea t of Jonca, 

on the Dob cbutz laud. The rock i a red granite containing a veiu of 
The in i about ~ et wide. One objection to 
.. 0 mile from a rai lroad. 

'Missouri Goo!. Slln 'oy, vol. xi. 
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Tl1e par in Camden 
-l;, is pink to flesh red. 
shipping. 

oun ty on T. 37 :r.: R. 16 W. , ec. 22, S. W . 
It is likewi e di advaiJ tageou ly ituatecl for 

The following tabl bows t he analy i of the a inte G n vi ev 

A nalyeis of ainte Genevieve B)Ja?" . 

1

1 

S;Jioo ... . . ........ .. ......... -~~ . . -.

1 

Alumina .. __ .... .. .. . . __ ..... . ... . ..... ... .... . 
Potat~b . _ ... . __ . . __ .. _ . __ .... __ .... . ____ .... __ _ _ 

Water ....... . ... . .. --- -----. ------ . ---- - - -----
Lime iron, magnes ia. . . _._ ...... __ .... --- .. .... . 

otal . _______________ .. _____ __ . ____ ____ ___ -! 
-- - -

64. 0 

1 . 00 

15.90 

.70 

.60 

100.00 

par : 

.New Y01·k.- The only deposit of feld , par of com mer ial valu in 
thi State are at Bedford, We tche ter County. t tbis localit there 
is found a remarkable serie of pegmatite veins cutting the gnei . 
They are all within a , mall area, and about 4 mile from the r ail road. 
The pegmatite varies from a fine-grained mixture of quartz and red 
orthocla e feldspar to large mas e of felcl pa r, or even qmwtz almo t 
free from impuri ies. 

Mr. r . II. lul{el's quat·ry near Bedford illage i th large. t thu 
far opened, and has been in operation for over eight y ars. The par 
is cru hed and ground at the quarry. Other quarrie · in the vicinity 
are those of 1e rs. Hobby and McDonald. The e are not operated 
stea<lily. 

The following two analyse how the composition of spa,r fro m Mr. 
P . H . Kinkel , quarry : 

A nalyses of spm· f1'01n qum·1·y of P. H . Kinkel, nea1· Bedfo1'd, New Yo1'k. 

ili ca, i o.! -- -- --- -- -- -- -- -- -- -- -- -- --
Alumin a, Al~03 . ____ __ _________ _____ _ _ 

Fenic oxide, Fe.,0 3 . ___ __ . . ___ ______ .. 

Sodium aocl Potassium oxiue , a.20 

and KoO-- __ . -- -- -- ---- .. ---- ... __ .. 
Water, H,O (by los ) . ____________ __ __ 

No.1. 

P er cent. 

64.97 
20. 5 
Trace. 

13.72 
.46 

No.2. 

P er ce>> I. 

65. 85 

19. 32 
. 24 

14. 10 

Calcium oxid , CaO ____ . __ __ _ __ __ __ __ __ __ __ __ __ . 56 

.Magnesi um oxide, MgO __ ____ . ___ ______ __ _ -----· ~~ 

Total __ __ __ __ __ __ __ __ __ __ __ __ __ __ 100. 00 
1---;_~ 



FE LDSPAR AND QU ARTZ. 1367 

No. 1 was furn i bed by Mr. P . H. Kink el, of Bedford, ew York; 
No. 2 from Langen beck's Chemistry of Pottery. 

Pennsylvania.- ll of the quarri es in thi · State ar situated uear 
Brandywine ummit. The product require more orting than the 
Maine and Connecticut mat rial. 

The hi f use of feld par i · by potters, a an ingredieut of th body 
or the g laze of th ir war s, but the following ab tract from an article 
by Mr. L . Appert, 1 on "The fuu ctiou of alumina in the composition of 
gl a. -·," op ,us up a new field of u fulness. 

Re a rches on the compo ition of ancient glas ha>e led the author 
to certain practical conclu ion respe ·ting the influence of alumina 
wh en used in the manufacture of gla . It appear that tb introduc­
tion of alumina impede if i t doe Hot prevent, tl!e t nden ·y of gla 
to become d vitrified by fr quent change of temp rature, and beside , 
H pre ' ence admit of the sub titution in equival nt proportion of 
lime for soda or pota h, t lt e gla s thu modified bein g more. olid , more 
ela tic, aud le alterable. Alumina ub tituted for silica in gla s in 
not g reat r proportions than 7 to per cent slightly increases it fu i­
bi li ty, it ma ll ability not beiug en ibly dimini h d. One iuconven­
i nee howevee, attend th e introduction of alumina into colorle gla , 
mnn ely that it tend to give a color. The alumina is be t introduced 
a pure clay or a feld I ar. 

The following tab le ltows the amount an d value of feld par mined 
in 1 '96 compil ed from tiJe returns of the different producer 

Pt·oduction a11(/ 1'alue of .feldspal' inl 96. 11!1 dates . 

. tah::-o.. 

C'onu <" ti cnt .. . . .. . .... - -- -- · ·---- ---- I, .J- 10 -,050 

Main n.nd Penn _y lvaui a ......... - --- 3, 360 
i\lassacbnsett~ _ ... . __ ...... _.. .. .. .. . . 1 344 

I ,\l aryl anu ... .. . .. ... ... ... .. .. .... .. 
1 

2, 700 

[

Tew York . .. . ... .. .. . --· - -- .. .. .. -- -- .~-

T otal .. .... . .. .. ... .. -- ....... . ! 9 114 I 
I 

Q RTZ. 

12, 000 

6, 300 

9 300 

2,550 

35, 200 

early all of the qu:utz or "flin t' mined i obtai~ ed from v~in .' a 
in t he ca e of' the 1 en11 yl ania a11d Maine depo Its. !1~ JlliuOis a 
rather I nre and i 11 ed, ;-wd at Riverton A l~barnn., a res1d t~al chert 
ha upplied many of tb we teru potters With a very sat1s~actory 
material. Tbe whi t sa,nd re ul ting from the decay of the Onskany 
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sandstone near Hancock, Maryland, l1a not yet be n u ed for pottery 
purposes, but is washed and sold to th gla s manufa tmers . 
. The mines furuish"iog quartz are ituated a follo,vs: Beth 1, ew­
town, annon, and Roxbury Falls, in Conn ticut; Georg town, in 
Maine; Broad Creek, Dublin, and Conowingo, in Maryland; hester, 
Huntington, and Ru ell in :fa acllll s tt ; Bedford, in New York; 
and Kaolin , Me eytown and Chamber ·buro·, in Penm;ylvauia. 

The following table how tlle production anJ value of quartz by 
States: 

Production aml value of qua1·t:; i 11 1 '96 by tal 8. 

c- ~~t_. _, Tons. 

I 
Conn cticut. _______ ___________ ____ ___ 1, 56 

MniJJ _. ___ _ -.... - .. _. _. __ . ___ . _. ___ . . 3, 136 

1 
?l lar yland - --- ------·-- --·--- - - ------ · 5,300 

I Massa cb n etts .... ·- -- -- ----- - ____ ____ _ 1_, 1~ 

lnln at 
mi uo. 

·-, 600 

5, 376 

10,750 
2,500 

24,-26 L_ Tota l ·-- - -·-------- __ _____ _____ 11,12-t _ _.__ __ __, 



M I NE R A L WATERS. 

By A. PEALE. 

PROD" C'TIOK. 

Although 2- pring have b en dropp d from the list, the total 
number of prings for 1 96 is 377, a gain of 7 over 1895, due to the fact 
that 32 nam e hav been added. For t hi year al o 15 more pring 
report thei r sale. , the total number being 312. The delinquent li t 
t herefore include 65 pring , among which are a number reportin g 
no al , for 1 96. Among the prin gs from wbi ·h no report of any kind 
ba been received are many who e ales in previous year bav been 
la rge, and everal of them p roduce well -knowu and widely u cl min­
eral waters. 

Tlle tota l prod uction for 1, 96 i 25,795,312 gallon which in cludes 
a u ual for th d lin quent 1 rin g an e timate of one-half their la t 
r r orted produ t ion . Th total valuation of the ale for 1 96 is 

4 136,1!)2. 1: h r i. , t h re£ re, a o-aiu ov r 1 !)J of 4,331 760 gall on . 
o wi b tanding tlti th rei an apparent lo of "11 ,04- in t b total 
aluation. The av rao- price for 1 96 i nearl 16t cent per gallon 

in tead of 19 cent a in 1 9-. 
When the figure ' of th 312 pring actually reporting iu 1896 are 

compar d with the 297 pring actually reporting in 1895 ther is 
hown an in rea e of 5,322,007 gallon at a n increa::;ed total valuation 

of "43 463 a nd an averag pri e per gallon of lG cents. 
In tl1 North tlan tic tat t h total number of prino- in the list 

for 1 DG i 110, a lo of 5 from the precedin o· yeal'. ix name have 
b u a,dd d to tb li 't, but 11 prino- ba.ve be n dropped. 'l'wo more 
springs report a,Je than in 1 !.15, t be total beinrr 90, howing also au 
increa in production of 65,9 3 gallon an d an increa e of 496,455 
in the value of tbe product over that of J89- . Of t!Je ~0 priogs not 
r porting their a le' many ar large producers. The following are the 
name that w re not in the li t for L 95 : 

.Main o: Glenwood Min rnl. pring. 
Ma snchu etta: Fnrrin •ton' ilv r pring, Undine pring. 
New York: aratoga Hi gh Rook pring. 
Penusylvnnia : East Mountain Lithi a Well, Charmia.n prings. 

1369 
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Tbe South Atlantic States gain 13 sprino· ov r the li t of 1895, when 
the tot~Ll wn 61. Of the 74 pring now on the li t 60 report in 1 96, 
which i 9 more than reported in th e previou year . Tb re was also 
<til increa e of 352,375 in the number of gallon· , old, and th total vn,l­
uation of the product was $ 112,7 5 greater than iu 1895. The springs 
new to the li t are the folowing:: 

Maryland: Algonquin ~iin o ral pring, Blackiston I lltu l Diuretic 1iner:tl pring. 
Distri ct ol' Columbia : Columbia Natural Lith ia pring. 
Virgiui ~t: Beaufont Lithi a prings, Bedford Chalybeate pring, olonial priug , 

Magee's Chlorinated Lithia S1l'ing. 
outh Carolina: Ed is o pring. 

Georgia: Auipa Spring, Austell Lith;a pring, Daniel 's pring Electri pring, 
HillmaJl·s Antifebril e Spring. 

In the South Oentml States 2 prings have been dropp u from tb 
list and 1 ha been added. Tbe total numb ron tb li ' t for 1896 is 4~, 
and of the e 3± r port, whi h i 1 I than .in 1 95. Ther is, ]tow­
ever, a large increa e in the prodn tion, 2,01 ,1-1 ·allons more bein g 
sold in 1896 than in 1895. The in r a e in the vain of t be tot·al 
product is $94,870. In K entu ·ky the name of t . I atrick Well It a 
been changed to H ' cla I agoetic Spring. The only pring added to 
the li t is Estill pring , Tenne -ee. 

The :North Central ~tate in 1 96 are credited with 10 pring , a 11et 
los · of 1 from 1 95. Although 9 new prin g are addel to the li t 10 
are dropped. Sales are reporteu from 97 spriug , wbi hi 5 m re than 
in 1805. Oontrary to tlte sta.te of aiTair in that year when there wa · 
a decrea e in the total production, with an in r a e in the total valnc, 
in 1896 there is an iocrea e in the produ ·tion of 1 694,49 gallon , 
while the total value of the product i 76 , 11 less than in 1895. The 
9 prings new to the li tare the followiug: 

Ohio: Tale wanda Mineral Springs. 
lllinoi : Original Okawvill e Min eral priug. 
Wisconsin: olon Spriuo- , hippewa ,'pring. 
Minnesota : TI;o-Siloam prin gs, Vit alis Mineral Springs. 
I owa: Armstrong Medical , pring. 
1tlissom·i: Albaqua Mineral prin g , Me lli ter Springs. 

For the Western States aud Territorie the list show a net gain of 
1 sprino-, for although 2 have b en dropped from tl.le list, 3 have be 11 

added to it. The section is credited "rith 43 spring , of which 31 report 
for 1 96. There i an increase in production of 691,000 gallons ovee 
the figure" of 1 95, and a gain of $ 108,166 in the total valne of the 
product. The springs new to the list in 1896 are the following: 

Colorado: Gl enwood Springs. 
Utah: De eret Lithia Spring . 
California : Veronica prings. 
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P.rod-uct-ion of mineml waters in 1896, by States and Ter1'ito1·ies. 

State or Territory. prings 
r eporting. Product. ·:] 

Gallon s . 

.A.labama . . __ ...... _ .... ............ .. 3 7,800 $24,945 
Ark an a .. .. .... _ .. _ ............ .... . 6 46, 100 6,943 
California .... .. .. ....... ___ .. .. __ .. .. 14 452, 110 ~1.9, 580 
Colora~o .. .. ... . . . ......... .. __ _____ _ 8 937, 75 120,538 
Co nnect icut . . _ ....... .. .... . ___ .. ___ _ 4 63, 050 6,585 
Georgia ........ .. .... .. ______ .. · . .. __ .. 8 167, 550 26,855 

llliJ?oi s . .... . . ... . . .. . ....... . . .... . .. 12 49, 972 10,236 
Ind ian a . ..... ... _ .... .. .... __ . _ .. __ .. 10 147,965 2 '772 
Iowa .. - -· · .. .. . ... ... . ... . . . ... .. . . . . 5 57, 695 6, 438 

Kansas . ......... _ ...... ...... .. ..... . 4 2 , 155 1,966 

Kentucky .. .. ....................... . 5 52,600 6,05~ 

l'llaiue .. . .................... . .. .... .. 9 41 J 241 43, 672 

Maryla nd .... .... .. .. .... .. ........ .. 6 165, 610 5 , 339 

Massachuset ts ... . ... . .. . __ . ......... . 23 2, 35, 204 1 9, 21 

l'llicbi"au --- · · ···· ····· · ··· ···-·· - ·-- 13 59+, 625 99 525 

Mione ota .. . .. .. .. .. ...... .... .... .. 5 2, 764, 025 64-,277 

l\Ii i s i[ p i .... ................. .. .. .. 4 164, 695 32, 3}12 

~l i ssouri .· .... ...... ...... .......... .. 9 197 521 52, 3 

K wHamp bire .. ... .. ... .. ........ .. 2 1,720,000 6 -, 000 

2 104-, 000 75,800 

2 17, 400 I, 7<10 

27 3, 1 6, 013 901 , 16 

8 122,700 19, 430 

11 369, 965 59, 322 

2 12, 200 2, 0 

16 727,6 2 146, 652 

3 116,000 6, 150 

3 99, 500 19, 390 

6 87, 50 13, tl70 

10 4,005, 912 172, 138 

4 64,700 16,840 

28 69 '07 26<, 5-~9 

2 49,500 4,975 

5 2-, 150 3, 3<J5 

26 3, 562,207 436,250 

7 4 '6,550 74, iJ-63 

Total . .... ... .. .. . ........ . .. . . 312 24,606,200 3,934, 992 

E t imatecl prorlu ctiou of sp ri r:ws uot 
reporting S ~L]e ................... .. 

Grand totaJ .. .. .. ... .... .. -- --

65 1, 189, 112 201,200 

377 25, 795,312 4, 136,192 

a T heso m Indo t ho rotos in which only ouo spring each bas reportod. T heoo are, District of 
Columbia, F lorida, Idaho, Montana, Nebraska, i:;outh Dakota, and Utah. 
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Procltwtion· of n.atm·aZ mineral1vaters j t·o1n 1883 to 1896. 

Geographic di" ision. 

1 83. 

prings 
r por t­

ing. 

North Atl antic . ............ .... ...... 3 

outh Atlantic....................... 27 
rorth entral .. .. .. .. .. .. .. .. .. .. .. .. 37 

South entral.... .................... 21 
\V" e tern.. . .. . .. . . .. .. . . . .. . .. .. .. .. .. 6 

129 
Estimated.... .. . .. . .. .. .. .. .. .. .. .. .. 60 

Total .... ....... . . ....... . .. _ .. 

18 1. 

ror th Atla.ntio ... ...... .... .. .. ..... . 

out b Atlantic ..... ........ .... .. .. .. 

"orth Central .... ............ .... .. .. 

1 9 

27 

37 
outh Central .. .. .. .. .. .. .. .. .. .. .. .. 21 

\\ estern...... .. .. .. .. .. .. .. .. .. .. .. .. 6 

129 
E timated.... .. .. . . .. .. .. . .. .. . .. .. .. 60 

Total ... .... . .. .... ... ... . .... _ 1 9 

1 - . 

North Atlantic ...................... . 51 
outh Atlantic ............. .. ....... . 32 
rorth eutral .... .. ...... .. ........ .. 45 
outh entml .......... .. .. .. .... __ .. 31 

\Vest ru .. . . . . ..... . ....... . ... ...... . 10 

169 
E timn,ted .... .. ...... .... : ... ....... . 55 

Total ... ... .. . .... .. .. .. .. . ... . 224 

Gall on s sold. 

2,4-70 670 
312, 090 

1, 435, 09 

1,700,000 

7,529, 423 

3, 345 760 

2, 925,2 
5-10,4-36 
509, 675 

7, 411, 401 
1, i37, 000 

9, 14 ,401 

Val ue. 

$2 2, 270 
64-,973 

323, 600 
139,973 

256,000 

1, 119, 603 

32 , 125 
103,191 
420, 51-

1, 459, 1<13 

19~ 605 
237, 153 
4-16, 21l 

7<1, 100 
6,776 

1, 036, 5 
276,000 

1, 312, 
----!========-:!~=-=-=-==~=~ 

1 6. 
rorth Atlantic . ... . .. .... ........... . 49 2, 715, o-o 177, 969 

Sou th Atlautic .. ... ................ .. 38 7:.0,397 123,517 
orth en tral ........ .... .. ... .... . .. 40 21 {)<1 I 914, 401, 61 

, outh Central . .. . .... ... ....... .... .. 31 22, 016 58,222 
\Ve tern . ........................... .. 14 781,540 137, 796 

I E•timated ........... ___ .. ......... .. 

Total . . ...... .. ....... . __ . _. __ . 

172 7, 0 7, 917 899,365 
53 1, 62,400 "·'"I 225 8,950,317 1,2 4,070 
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P1·oduction of natural mineral waters fron~ 1889 to 1896-Continued. 

Geop-a.pbic division . 

1887. 

Korth Atlantic ....... ---- ------ ·-- -- · 

outh Atlanti c _·---- - · - -- -·· - ------ -· 
No rth u tral. __ ____ ....... ........ .. 

en tral. _ .. _ .. __ .. _ ... _ ...... .. 

\\e tern . ...... .......... .......... .. 

Esti mated .. ........ ............ .... .. 

Total .......... .. .. .. ...... .. .. 

1 

"or th Atlantic _ .... ................ .. 

on tb Atlantic _ .. ........ .......... .. 

-ortb ent ral. ...................... . 

ou tb entral. ... ---- .............. .. 

" 7 estorn .. ........ ........ .......... . 

J'.: timntetl .... .. .................... .. 

T tal ____ ------ ---· ---· __ __ ---· 

1 9. 
' orth Atlantic_ ... _ .... .. ......... . .. 

onlh Atlnnti ................ . .... .. 

Torth ontral. ..... .. ·----- ---- ·-- -· -
outlt entral. ..................... .. 

" esteru -·-·· ----- --- ---- ---· ---- ·---

p 
1'0 

rings 
port-

in g. 

40 
34 

29 
12 

153 
62 

215 

42 
32 
38 
19 
15 

146 
52 

19 

60 
4.7 
6 

33 
32 

Total ...... ...... .... ...... .... 2 5 

1 90. 

North Atlnnti 55 
39 
71 
30 
25 

2 20 I E•t;m,oou ...... .. . .. ............... .. 

Tota l .................... .... .. 

53 

s 27 

Gallons sold. Value. 

2, 571,004 ~213, 210 

6t4-, 041 14.7, 149 
1, 4 0, 20 20 ,217 

741,0 0 7, 946 
1,236,324 2 ' 737 

6, 643, 269 94..5,259 
1,616,340 316, 20-J, 

'259, 609 1,261, 4.63 

2, ~6,799 247,10 

1, 9,3 7 493,4 9 
2, 002,373 325, 39 

426 •UO 71,215 

1, -3, 679 -!21, 65 t 

8, 2 '64 1,559,302 
750, 000 120,000 

9, 57 ,648 1,679,302 

4, 106, 41» 4.71, 5T 

646,239 19 ,032 

6, 137,776 604,23 
500,000 43,356 

1 389,992 431,257 

12, 7 0,471 1, 74 '4-5 

5, 043, 074 1, 175,512 

647,625 245, 760 

5, 050,413 737,672 

604, 571 1, 4.26 

69,504 253,57 

12,215, 187 2,493,94 

1,692,231 106, 802 

13,907, 418 2, 600, 750 



1374 MINERAL RESO RCES. 

Prodrwtion of natural 111i neral waters f ron& 1883 to 1896-Continned. 

Springs 
r port· 

in g. 
Geographic division. 

1 91. 

Torth Atlanti c ... . ........ .. . · ··· · · ··· 62 
outh Atlantic .. . ... . ....... .. . . .... . . 41 

Kor th en tml . . . ..... .... . ... .. ..... . 

outh Cen tral ...... .. .......... ... . . . 29 
Western . .. . . . . .. . ... .... .. ........ --. 27 

227 
Estimated .. . . .... . . .. ............ . . . . 61 

Total 2 

1 92. 
North Atlantic .... .. . . - -- · . ..... . .. . . . 

ontb Atlan tic ... . ... . .. .... . . . .... . . . 47 
North Central . . .... . .......... . .. .. . . 74 

outh eutral .. . . . . ..... .. .. . -- -- . .. . 32 
\\est ern ... . _ . . .. . _ .. . .. _ .. . . . . .. .. .. . 24 

242 
E timated . ........... . .... ..... . ... . iJl 

Total. .... .... ... ........ ....... 283 

1 93. 
Xort b Atlantic .... . .... . .. . . .. . . . .... . 79 

ontb Atlantic. . . ... .. . . .. . ... .. . ... . . 49 
North CentraL .... _____ ___ .... . ....... 7 

. on th Central .. .. .... . .. . ,.. .. . . .... 35 
\:Ve t<'-rn.... ...... . ... . .. . .... .... .. . . 29 

270 
Estimated ...... .. . .. .. . _. . . . . . . . . . . . . 60 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . 330 

1 94. 
NorthAtlantic...... . . ... . . .. . .... . ... 83 
South Atlant ic .. . ......... . . _... . .... . 55 
'orth Cen tral . . . . . . . . . . . . . . . . . . . . . . . . 82 
outh C ntral. ... ... .. . . ...... .. ..... 37 

Western . ....... .. ... . .. ... ... . ...... . 29 

286 
Estimated... ... .. .. . . . .. . .... . . . . .... 71 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 357 

Gallons sold. 

5, 724,752 
796, &39 

8,010,556 
629,015 

1 123,640 

16, 2 I , 402 

6, '"3, 722 
1, 062, 9~-

11,566, 440 
693, 544 

1. 261,453 

8, 351, 192 
1,0 2, 29 
8, 33, 712 
1, 139,959 

675,041 

20,092, 733 
3, 4.51, 762 

23, 544,495 

--:: ..... l 
$1 591,7116 

313 11-13 
4 2, 2 
106, -2 
41~ -64 

2, 907 -7 

1,933,416 
3-3, 193 

1 34,732 
109, 33-1 
59.J., 469 

1, ' 845 
304,736 

1 073, 427 
122,331 
307,623 

3, 652,962 
593, 772 

4,246, 734 
====I,==== I 

8, 217,52 
660, 120 

6, 914, 900 
2, 319, 813 

859, 905 

18,972, 266 
2, 597, 342 

21, 56!1, 608 

1,4 , 361 
129, 143 

1, 115,322 
273, 36 
274, 235 

3, 280, 897 
460, 949 

3,741,846 
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P rodu ction of nattwa.lmineralwaters j1·om188S to 18.96-Continued. 

Geograph ic clivi. ion . Val ue. 
ing. I 

~~~~~~,!i~ Gnllous sold . I 
--------------------------- 1----------:---------l 

1 95 . 
Nor th Atlant ic .... ... ... . .. ........ .. 

ou t.h Atlantic . ... . ........ .... .... .. 
88 
51 

North Central...... . ... ...... .... .... 92 
. outh eut r al .. .. . . .. . . . . .. .. .. .. .. . . 35 
\\' tern 

E ·t inntted .... .. .. ................ .. .. 

Total .. .... .......... .. ...... .. 

1 96. 
Nor th Atl auti 

outb Atlanti c .... . ...... .. ....... . .. 

:'l'orth eutral .................. .. .. .. 

outh antral ..... . .. .... ... ........ . 

We tern ........ .... .. .... ........... . 

l·:stimated ......... .. ............... .. 

L Totnl .................... ...... , 

I 

31 

297 
73 

370 

90 
60 
97 
3-1 
31 

312 
65 

377 

, 668,907 
953,713 

21,463, 5J3 

9,234, 90 
1, 306, 0 
, 123, 0 0 

4-,364, 957 
1, ~77, 185 

24,606,200 
1, 1 9, 112 

25, 795 312 

$1,572, 1 
2 7,623 

362, 710 

4 25-1, 237 

2,069,336 
-100, •10 
08,307 

255, 943 
400, 998 

3, 934, 992 
201 200 

4, 136,192 



LI T Ol? O~:QIER I L PRIN 

ALABAMA. 

Of the 4 springs credited to A labama th followino- r por a.l for 
1 96: 

Bailey pring , Bailey prings, Landerda.le oun t y. 
R caling prings Healin rr, priug " 'a hiu gton onnty. 
' Vilkiuson's Matchle Min ral Water, Gr enville, Butler onn ty. 

ARKANSAS. 

Six of the 7 pring on the li t for Arkan a r port sal 
the following: 

Arkan as Lithia 

CALIFORNIA. 

Th ar 

One spring has been dropped from alifornia' li t and 1 pring ha 
beeu added, leaving the total for 1 \J6 at 20 a in 1 95. Tbe nam of 
Ojai Hot prings ba been changed to 1atilija Hot pring . ix 
springs have ent no report , and the following are the 14 that report 
ale for 1896: 

1Etna. priugs, Lidell -apa County. 
Al11ambra. Minera l Rpring, i\Iartwez, Contra ostn County. 
Almaden Vi chy priurrs -ew Ahuad n, auta Clara Connty. 
A:wle Natural eltzer \Vater , au Joe, anta lara County. 
Bartlett pring , Bartlett pring , Lake County . 
Califoruia Elixir Min eral pring, near outh River i le, Riverside ounty. 
Ca talian Min eral Water, ln yo County . 
Coronado :Min eral pring, Coronado, au Diego County . 
Ja.tilij a Hot Springs, Matilija, Ven tura ounty. 

Mount Lowe JJriog , near Pasadena, Los Angele ounty. 
'apa oda priogs, Napa Soda priog , apa County. 

Pacific Congress pring , aratoga, auta Clara County. 
Tuscan prings, Red blu ff, Tehama Couot.y . 
Veronica prings, anta. Barbara, anta Barbara County. 

COLORADO. 

Colorado' list remains th same in number for 1896 as for 1895. 
One new spring is added and 1 dropped. Of the 8 springs credited 

1376 
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t o the tate a ll r port t heir . ale of 1 96. These priugs are th e 
following : 

Boulder pr iogs, Bould r Cauyoo, Boul der Cono Ly . 
a nyon i ty V ichy Springs, Can_l'o n ' ity , Fremont Coun ty. 
arlil o " otl::t- l ron 'p rin " , n<:a r Pu blo, Pueblo onnty . 
olomtlo a rlsbad • ])l'ing , Barr, Ampahoe County . 
lark Mag neti c ;'l l ioera.l p rings, n ear P ueblo, Pueblo ouoty. 

Gl u"·ood pring, , ·h ·uwood pr iug, Gar fteld Co uuty . 
Hia \\' a.tha ' priug, Mani tou , E l Pa o ouuty. 
lfaui tou Minera l pri ugs, Man itou, E l Pa o oun ty . 

CONNECTICUT. 

O f "'onn e ti ut spring only 4 repor t their ales for 18fl 6. Tbey 
ar a' follow : 

Althea prings, \Yaterbury, Ne w ll a ven ou n t~- . 

A.re th u a p ring, eymour ' ew H a ,·en 'onnty. 
Aspinock ~ l in ra l p r ing, Putnam Heigh t·, Win dham ouuty. 
The Puritan p ring, ' orwich, ?:\ w London ounL.v . 

DISTRICT OF COLUMBIA. 

Th D i trict f olurubia i · repre ented on t he li t by 1 pring a 
follO~' s : 

ol nmb ia Lithia ' p r ing , \\·a hington. 

T il l , pring lo ali ty -r 
.\lagnol in . pring , .\ la gnoli a 

F L ORIDA. 

GEORGIA . 

al i n 18D6. I 

t i l 

li -t, brin O'i ng th e total for 
and a,re a follow -: 

ou.n ty . 

IDAHO . 

11 0 bang r 'I orted for Idaho. It i still repr euted by 1 

follows: 
priug., Ba nno c· k oun ty. 

ILLINOIS. 

On prin g i dropp d an d 1 add ed to tb list fo r Illinois, lea ving the 
total a t Hi ns in 1 05. Of the e 12 report for 1 DG a fo llow : 

Ant eri ca n nrl batl , Tn bville, 'vVn b ing to n ounty. 
Anron. Li t.hi ll. Kpring, Montgoru •ry, Kane Couuty . 

lS GEOL, P 'l' f>--1:57 
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Black Hawk pring , Rock I Ja.nd, Rock Jslan<l ounty. 
Diamond Min eral priug, Gr::mtfork, .i\ladisou onnt~·· 
llbgue ia prin~, Mout.gomery, Kane Conrtty. 
Min-ui-ui-yan priu .,., Bristol , J\ ndall on uty. 
Original Okaw,Tillo Mineral pritw., kawville, \Va lliu"'ton 'ounty. 
Perry prings, Perry pring., Pik ounty . 
Red Avon Mineral prings, Avon, l'ullon Co nnty. 

ailor pring'S, Sai lor prin g , Cby onnty. 
Sanicula Springs, Ottawa, La al le ' ounty. 
Tivoli Spring, Che ter, Randolph onnty. 

INDIANA. 

The list for Indiana bows no change from 1 95, and of th 11 pring 
credited to the tate JO r port ·a follows: 

Emerald Spring, Indiana Min ml pring , \Varr n County. 
Frencll Lick priugs, Frcn h Li ok, Orano-e onuty. 
Greenwood Sanitarium Well, Gre nwood Johnson Co unty. 
Iudiana Mineral Spring , Indian a Mineml prings. \Varren ounty. 
Ki ckapoo Magnetic prin O' , Kickapoo, "an n County. 
Ring's Mineral Springs, l\Iuddyfork, Clark County. 
Locli Arte ian \Yell , Si lverwool, Fountain ounty . 
l\Iagnc ic M.inoral pring ·,T rr Haute, Vi goCounty. 
Magnetic Mineral Well, Fort \Vayn , All · n Conn ty . 
West Baden pring. , \Vest Baden, Orange County. 

Two pring 
added leaving 
follow : 

IOWA. 

have been dropped from Iowa li t and 1 new one 
the total at -, and all of them report. They are a 

Arm t.rong Medical prings, Lake liew, ac County. 
olfax "Mineral priug, Colfa .. <::, .la per County. 

l\Iyustcr priug ·, Council Bluff , Pottawattamie ouuty. 
Ottumwa Mineral pring , ttumwa, \ apollo County. 
White Sulphur pring, White ulphnr, cott ouuty. 

KANSAS. 

One sprillg ha. been taken from the list for Kansas leaving the total 
at 6, aucl of the e the following 4 report : 

Blazing's Nat nrall\iedical pring, Manhattan, Riley '.::ounty. 
Geuda Mineral Spring, Geuda prings, Cowley County. 
J ewell Conaty Lit hium j)ring, Montrose, Jewell County. 
Topeka Mineral Wells, Topeka, hawnee County. 

KENTUCKY . 

One of Kentucky's springs bas been taken from the li t, a11d of the 
.5 Atill remaining all report, as fo llows : 

.A nita prin.,.s, Lagrange, Oldham County. 
Bedford Springs , Bedford, Trimble Couu ty. 
Blue Lick Springs, Blue Lick Spring·, Nicholas ouuty. 
Crab 0Tchard Springs, Crab Orchard, Lincoln County. 
He Ia Magnetic pring, Louisville, J ef!'erson County. 
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L OU ISI A N A . 

o report of sales llave beeu receh·ed from any of the springs of 
Loui iana. 

M AI N E. 

Maine lo e 2. prings from tile li . t of 1805 and gain. 1, leaving the 
total at 13. Of these 9 report, as follo\Y : 

llluo Hill Min ral pring, Blue Hill, Hancock ounty. 
old Bowling pring, teep Falls, Limington, York Connty. 
'rystal ?!lineral Springs, Auburn, Anclro. coggin County. 

Glenwood )Jineral pring, t. Alban , omerset County. 
Keystone Min era l pring, East Poland, Androscoggin County. 
Paradi e, prin.,., Brnn wick, umberland Com1ty. 
Pine pring Topsham, agadnhoc 'ounty . 
' ndcrwood priug, Falmouth Fore ide, nmberlaod ounty. 

·windsor Mineral priug, Lewiston, Andro corrgin County. 

MARYLA ND . 

1\faryland bas 2 spring added to the list, bringino- the total up to 7, 
and of these 6 report, a follow : 

Algonquin priug , Oxen Hill, Prince George County. 
Bltl<'kiston I land Diuretic Mineral Spring, Hlaokiston Island, t. l\lar.\"B Cou nty. 
Carroll . 'pring, Forest Gl n, Montgomery onnty. 

hattolanee priugs, hattolaoeu, Baltimore onnty. 
tron tin. ?IIi noral pring, Brookhtnd ville, Baltimore County. 

Ta oma priugs, Tacorua, ~loulgomery ounty. 

MASSACHUSETT S . 

rrwo 'pring have be u added to tl1e li t D r Ia a bu ett and 5 
ha \' b en dropp d 1 a ving the total at ~4, and of tile e all bn t 1 
r port. Til ·pring · reporting are: 

Hallard\'ale Lithia. pring, Lowell ~Iiddl ex County. 
H llllont llill Spring,E\'c rett ?-litl11lc ox ou nty . 
Belmont. pring, llclmont, ~liddl ·ox ounty. 
HnrulwlJI Spring, .M thu n , E ex ounty. 
Columbia. Lithi ;~ ~ pring, Re,·cr , utrolk ounty. 
'ommon w<·a.ll h ~I inernl pring \Valtbam ~1 iddlesex onnty. 

('rystnl ~liner:<! Spring, -:.rotbn n, E s x Connt~-. 
Chapman's 'ry tnl pring, Stoneham, ~Iiddle ex onnty. 
Uiamotul .'pring, Ln.wren , Es ox ouuty . 
El '<·tri <" Hpring Lyun, E · x onnty. 
Ever tt Crystal prin •, Everolt, Middle ex County. 
Fnrriugton's ihr r ._pring, )!ilion, :Korfolk Conuty. 
Goulding priug, Whitman, Plymouth ounty. 
L lnnd Mineral pri1w, Low ll, i\lidillescx County. 

! a~ a oit pring, Spriugliel<l, Jlampclcn County. 
Midlllo ox Mountain , pring, i\lalcl n, Middles •x ount~- . 
l\ lohso Hill .'pring, wamp cott, Essox Conuty. 
' obtwot Monntain Sprino-, Fmmingham, Mid•llo ex County. 

Robbins Hpril1'', Arlington ) l itldlcs x onnty. 
, h op Hock .'pl'iug, Low 11, Middl ex 'ounty. 
, · i mpson Spri ug, . on I h E11ston, l3ristol oun ty. 

udiue ..: pring, Brighton,, u!l"olk ouuty. 
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MICHIGAN . 

Michigan lose 1 prin o· from the li t., allCl of tb 13 t ill r mniniug 
all rep rt for 1 96. They ar t he f llowi no· : 

Americanus \ ell , Lan in rr, Ing ham ou nt .. '' · 
Cl a rke Hed Cro \\'ell Bi"' Rapitls, l\1 co ta ount~· . 

EnRtmau prings, B nton Hnrbor, Berr ien 'on n ty. 
Ma<Yueti e Minernl pri nrr, prin •Y Lnko, Ottttwn, Connty. 
M tlea priug, )l ouu t lemens, ) Ia om b ounty. 
Midland lllineral p r ing Midla ntl it~· , )1 idluncl onnty. 
Moun t le111 us Sprnd l \Vater, Mou nt l mens, Ia ·omb ounty. 
No-che.mo Mineral pr in g, Reed ' ity, Osc oltt 'on uty . 
P agoda pri ngs, Ion n t !em n ·, ) [acomb ountr . 
Pl ymouth Rock \\ell , P l)•month, \Vtty no on n ty . 
Salu tari prin "', t . l a i~· prin gs, t. la ir onn ty. 
Yp ilau t i Min rnl pring, Yps ilant i, I a htenaw (' ouuty . 
Zauber Was·er prings, Hudon, Lena wee ounty. 

MINNESOTA. 

Minnesota gains 2 new pring localiti s, and the 5 "ith whi b tb 
State i. no'" crecliteJ. all repor t for 1 96. They are a f llow 

Indian Medica l pring, E lk River, herbu r n County . 
Ingl ewood aud Glenwood 'p ring 1 Miunear oli s, Hen nepin ounty. 
Mank ato Ii neral Sp rin g, near Mankato, Bl ue Ear th ou nty . 
Trio iloam pri ngs, Au t in, :'11ower ou n ly . 
Vitalis Mineral pring , near Li n l trom 'h icago ou n y . 

MISS I SSI P P I. 

There i no change in the li t for )Ji is ·ippi and of the 6 prin (l' ' 
still credited to the Sta te th following 4 report for 1896 : 

Browns W lis, Browns \Yell , Copiah Colcnty . 
Ca tal ia.n prin rrs, Durant , Bolme ouuty. 
Godbold Mineral Well, ummit, Pik onnty. 

tafford Mineral priugs, near Vosburg, J a per ounty. 

MISSOURI. 

Two spring have been add d to the li t for Mi souri and 1 t aken 
from it, leaving \:1 as the total for 1 96. Of the e all report, as follow 

.A.lbaqua. l\Iineral Spring , t. Jo eph, Buchanan oun ty. 
B. B. )linera.l priug , Bowling Creon, Pike County. 
Hlue L ick Springs, Bl ue Li ck , nlin County . 
Eldorado Spr ings, edar onnty. 
E xcel ior prings, Excel ior 'prin gs, lay onnty . 
Lineville Minera l prings, Mercer Cou n ty, near Lineville, Iowa. 
M Allister priug 1 McAlHster,. alin e Coun ty. 
Randolph prinrr 1 Randolph priug , Randolph County. 
'weet Springs, Sweet prings, alin e ouuty . 

MONTANA. 

Only 1 of ·Montana's 2 spring reports ales for 1896, viz: 

Lis ner's lliineral pri ng, Helena, Lewis and Clarke County. 
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NEBRASKA. 

Nebra ka report · 1 spr iu O' for 1 96, viz : 

Vi ctoria Mineral ' priugs, Xe11· H lena, u ter ounty. 

NEW HAMPSHIRE. 

One spring i dropped from the lit, making the total for the tate3. 
Of tlt the foll owing 2 report tor 1896 : 

LonJondeny Lithia prin~r, Londonderry Rockingham County. 
I ack Monadnock Lithia pring, Temple, Hillsboro Co unty. 

NEW J ERS EY. 

Both th sprin<)'s credit cl to .r ew Jersey repor~ for 1 96. They a re: 

Kalium prin,., Coll ing wood, amdeu ounty. 
Pi no rove :Hineral pring, '\\ oodbury, Glou ce ter 'ounty. 

NEW MEXICO. 

1i t remain uncbang d for 1896. Tbe total i · 3, and 
e 3 report a follow : 

II ar ·h '~ Iron prings, Coyote anyon, B rnalillo County. 
Ojo aliente pring, Ojo alieute, Tao ounty. 

NEW YORK. 

in the number of pring credited to ew Y_ork. 
till remain. at 31 1 priug ll iog dropp d autl 1 adued to tb 1i t 

of' 1 9 . ~7 r port for 1 96 a fo1low : 

ounty. 

'ounty. 
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Table Rock Mineral prin "", Hon eoye Fall , Moo roe onnty. 
White :Sulphur priog , Ri chfi ld priog., Otsego ounty. 
\Vhito ulphur priug, Sharon pring , choba.rie ouuty. 

NORTH CAROLINA . 

There i no change in the li t for ortb Carolina. 
credit d to the tate all repor t for 1 96. 'l'h y ar : 

Ashley Bromine and AJ" enic pring, A he onnty. 
Bn.rium Springs, Barium pring , Iredell ouoty. 
L mon priugs, Lemon pri n <T. , Moor ounty. 
Park's Spring, Caswell Conn ty , u a r Dauville Va. 
Panacea prings, \· arre11 County. 

even pri11gs, even priug , Wayue County. 
Shaw's HealinCY pring , Littleton, TI.alifnx 'ounty. 
Thompson's Bromine Ar eoio prings, Crumpler Ashe ounty. 

OHIO. 

From Ohio's list 3 pring bav be n dropped and· 1 add The 
total for 1896 i 12, and of the, e th foil wino- 11 report: 

Crum l\lineral pring , Austintown, l ahoning ounty. 
rysta l Rock Spring, Erie Coun ty. 

La Fountaine Min eral prings, Yountain Park, Champai<>n ounty. 
Magneti c and Saline pring, Marysville, nion oun ty. 
hlu ten h pring Eric ounty. 
Puritas Mineral pring, Rockport, uyahoga onnty. 
Purtlebaugh Mineral pring, Ur bana, Champaign ounty. 
Rex Mineral pring, ew I ichmond, Clermont Coun ty. 

nlphur Lick pring, Ander on , Ro onnty. 
Tal wanda l\:lineral pring , near College orner, P r ble ounty. 
Wewoka pring, near Richards tation, Luca County . 

OREGON . 

Oregon's li t remains the arne a in 1895. Of the 3 pring on the 
list the 2 following report ale in 1 96 : 

Lehman prings, Ukiah, Umatilla ounty . 
Wilhoit prings, Wilhoit, lackamas 'oun ty. 

PENNSYLVANIA. 

Two spring are added to tile l i t for P nn ylvania, and 2 are dropp d, 
,o the li , t remain the sam a for 1 95. Of the 21 prings included 
the following 16 report for 1896: · 

Aquaton Mineral priug, Aquetorog, Bucks County. 
Black Barren Mineral pring, P leasant rove, Lancaster County. 
Bedford prings, Bedford, Bedford onnty . 
Charmian prings, Char!lliao, Franklin County. 
CIO\'erdal e Li thia pri11g , Newv ille, Cumberland County. 
Cre son pring , res on, Cambri a County. 
East l\Iountaiu Lithia Well, near Factoryvi lle, Wyoming Count y. 
Getty huTg K;~talysin e pring, Gettysb nrg, Arlams County. 
Parker MiD eral Spring, GardeaD, McKean County. 
Pavillion pring, Wernersville, Berks County. 
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Pone d Leon pring, Meadville, Crawford Com tty. 
Pulaski Xatural :Min era l priugs, Pulaski, Lawrence 'ounty. 
Ros co mmon prings, \Viud Gap, Monroe ounty . 

ae.,ertown Mtn cral pri ng, r aw ford onnty. 
ize r :.\[ineral pring , ' izerville, ameron Couuty. 

Tu carora Lithia Sjlri'ng, Me laysville, Juniata Coun ty. 

RH O DE I S L AN D. 
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There is no han ge in the I hode I slan lli t for 1 95, and the 3 springs 
report ale . They are : · 

Glad tone pring, Narra,.an ett Pier, \Vash inaton County. 
R olly pring, \Voon ocket, P rovidence oun ty. 
Ochee Mineral and Medical prin", J ohn on, P rovidence County. 

SOUTH CARO L IN A . 

One new pring is added to South Carolina' li t, and 3 of the 5 1 riugs 
credi ted to tbe State report sale for 1896. They are: 

hicks prings, hi ck prin«s, Greenville ounty . 
Edisto pring rangeburg, Orangeb urg County. 
Harri L ithi a pring, Waterloo, Laurens County. 

SOUTH DAKOTA. 

'fhe on pring locality credited to South Dakota reports sales in 1 96 
from 3 of i t springs. 

riot 'pring of outb Dakota, Hot prings, Fall River County. 
iin -ne-kahta priug. 

Lakotah prin gs. 
l ammoth prings. 

T ENN E SSEE. 

T nn e lo e 1 prin o- a nd o-ain 1 leavin <T the tot.'11 number the 
am a in 1 95. lJ 6 priug cr dit d to tlle State report for 18U6. 

Th yare : 

T EXAS. 

f the L3 pring credited to T xas 10 report ale in 1 96. They 
a r 

ap p's Min rn,J \Vel! 1 Longvi ow, Gr gg County. 
Dalby prings, Dalby prirl" , Howi e onnty . 
Hy nson's Iron prings, i\Ia r hall , Harrison ount.y. 
~l inoml ·w el ls, i\Iiu ral Wells, Palo .Piuto ouut y. 
Mon tval , pri n<Y l\larsh all , H arrison Coun ty . 

verall Min ra l Wel ls, F ra nk li n, HoiJert~o u 'onnty. 
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Ho borough ' pring ·, Marshall , Hnrri on 'onnty. 
our Jlin ernl priu« near Lnlin<r, a ld well onuty. 

Tio"'a Min or:~ I\~ ell , Gra~' Son on uty. 
\Vootau Wells, Wootan Well , Robert on Co uuty. 

UTAH . 

Only 1 of rtah' 3 pri11 g ' repor t ale, fo r 1 !lG and it i new to tlJ 

Ji t . It i : 

Doserct Lithi a Wator :3p rin "'., De ret, Millard County. 

VERMONT. 

Four of \ erm ont's spring r port ale for 1 96. Th y a r , : 

lm·endon priugs, Clan•ndou prin o-s, R nt laud ounty . 
Equinox priuo-, iancbostor, B nnington ounty. 
Mi sisq noi Mineral priug , 'heldou, Frauklin County . 
Vermon t :Uinoral Spring, Brooklin , \Vindham ounty. 

VIRGINIA. 

Four new localitie are added to tlle li t for Virgini a incr a i11g th 
34 of 1895 to 3R for 1 96. Of the e 2 report their a le in 1 96. Tll 
are the fo llowin O' : 

B aufont Lithia priu oos, Bean font, Chesterfield 'onuty. 
Bedford Chalybeate priugs, near Bedford City, Bedford ouuty . 
Blue Ridge priug, Botetourt County. 
Buffalo L ithia prings, Bu ffalo Litbt a priug , .i\leokleuburg ounty. 
Cba e City Mineral prin " , Cha e ity, Mecklenburg Couut.v. 
Colonial priug , near Claybank \Vha.rf, Glouc t r County. 
Crockett Arsenic Lithia pring, !Jaw ,·ille, .i\Iontgomery County. 
F armvi.lle Lithia prings, Cumberland County , near Farm ville, P rin ce Ed ward 

County. 
Harris .Anti-Dyspepti c and Toni c pri ng, Burk ville, r-ottoway ouuty . 
Healing priug, Healin<r priu<>s, Bath County. 
Hunter' Pulaski Alu m pring , \Valkers reek, Pnla ki onnty. 
Iron Lithia priugs, T ip Top, Taze well ounty. 
Jordan \\nite . ulpbur Spriug, tepbeuson , Frederick Co unty. 
Lake Como Lithia Spriu cr, Henrico Co un ty. 
Ma"'ee's Chlorinated Lithia prin ~, Clark vil l , Meck lenburg County . 
1\lassau tta priugs, HaiTi onb uroo, Rockiu •bam County . 

ye Lithia prings, 'Vytheville, W yt!Je 'oauty. 
Otterburn Lithia and Magne ia priu "'s, Amelia, Amelia ounty . 
P moniau priugs, Loudou n County . 
Powhatan Lithia and Alum prings, TobaccoviUe, Po\\'batau County. 
Pine :Moun tain Spring, Washington County . 

eawrivht Magnesian L ithia pring, St:1Unton, Augu ta ounty. 
even priugs, near Gl.<tde Sp ring, Washing ton County. 

~wineford's Arsenic Li thi a Springs, Osceola, 'Va hington ounty . 
\ irgin i<L M:ogue. ian Alkaline , prings, near taunton, Augustf!. County . 
Virginia. Waukesha Lithia S] rin gs, tauntou, Aug usta onnty. 
'Vall::twba toola Alum prings, near l\lillboro Spring, Bath County. 
Wolf Trap Lithia • pring , Wolf Trap, Halifax County. 
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WA SHINGTON . 

Two of the 3 
ale for 1 ' 96. 

pring. credited to the State of Washington report 
They ·are: 

a cad ' prings, near 'as ade. , ..,kamani a ' ouu~y . 

:11 eli al Lake, ~Iedical Lake, pokane County. 

W EST V IRGI N IA. 

0 f West Virginia.' 6 pri n rr - report sales for 1896. Tbe10e ~re th 
following: 

<lpon prings, Capon ~pring , Hampshire County. 
recubrier White ulpbnr ~prino-, " ' bite ulpbur Station, Greenbri er onn~y . 

Irondale prinO', Ind pendenc , Pre ton County . 
'al~ nlpbnr prin ..,., :tlt ulphnr Spring, i\Jouroe ounty. 

•_n.iplet \Veil, Calf 'reek, Grant District, Plcnsant ounty. 

W ISCO N S IN. 

Th e total number of prings redited to Wiscon in i. 29, whi b i a 
net ga,in of 1 from 1 95. One spri ng ba been dropped from the li st 
a11d 2 n won have been added . Reports of ale for 1 96 have l> en 
re ·eived from 2G a follows: 

A11ouez Mineral pring Green Bay, Bro wn onnt~·· 

Hay ity pring A bl:lncl, A bland ouuty. 
B tlutnia Mineral pring, Osc oh1, Polk oun ty . 
('hippew:L , pring, ' bipp wa Fall s, bipp wa onnty. 

astali:t, prin ~ , Wnuwatll a, .\lilw:lnk onnty. 
llul'lington )lin raJ prin~", Dal'liu <>to n Lafaye tt oun ty . 
For t rnw fonl, pring$ Prairie clu 'hi n, ' ra wford ounty. 
Leb ns \\' a or, Cr n Bay, Brown 'onn y . 
N .P,J a- 1 a i\ l in crnl pring \\'auwato a, Milwaul;ec ouoty. 
Rainbow Min eral ' pring, \\' n.utoma, \\' ausbnra onuty. 
'al\'ator prin ...... Gre' n Bay, Brown ouoty. 
It alti I i\!in oral prin"', W:1n pncn, \~ nn paca ouoty. 

, ' lwuoyga n Min ernl pr ing, hel>o_ygan h boygau 'ouuty. 
ih·er and priu )lilwnnkc i\lilwnuk onnt.' · · 

'ol n pring , l ;pper t. Croix Lake, l onglas C'on n ty. 
u]Htrkling .· pring, \\'anwato n, ~lil wn.uk ounty. 

t . .John Mineral pring .rc· n Bay, Brown County . 
\Va uk esh:b Spring , \Vnuk sha County: 

Alma nnris pring . 
rcadian Spring . 

H t h sda l ineral pring. 
Fountain pring. 
Hor b ' priog. 

ilonm 'pring . 
\\ n.u k sba ll,rgei::t Mineral prin«. 

ilnrian 1in ml prin«. 
\ bi te H.ocl Mineral ~pring. 
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nmnta?'Y of 1·eports of ?ninm·al BJn·ings fo1· 1896. 

r- Stnt s nn<l T rr itorie . 

::I' O llTH ATLA ' T l C TATE • 

pring:-t rO· 
1 ortiu g . 

Maine.. . .. . .. .... .... .......... ...... .. 9 

::Sew Ramp hire . .. . .. .. . .. . .. .. .. .. .. . . 2 

Vermon t .......... ...... .... .. ......... 4. 

Mas acbusetts.......................... 23 

Rhode Islanu. .. .. .. .. .. .. . .. . .. .. .. .. . . 3 

onnect icut .. .. ... . . . .. .... .. . ... .. ... . ~~ 

New York............ .. .... .... ........ 27 
1ew Jersey ........ . ...... .... .......... 2 

Pennsylvani a .. .. .. .. .. .. .. .. .. .. . . .. .. 16 

OIJTH ATLAJ.'\'TJ C TATE . 

Delawar ...... ...... .. .... ...... ...... 0 

Maryland...... ..... .. .... .......... .... 6 

Di t rict of Colum bia... .. . ..... .. ...... 1 

Vi rg inia .. . .. . .. .. .. . .. .. .. .. .. .. .. .. .. 28 
\Vest Virg inia. .. .. . .................... 5 

1 ort h a rolin a ....... ........ .... --- ·· · 
outh Ca rolina .. ... .. . ... .. .... .. .... .. 
eorc .. ia, ____ -- -; . . ___ __ ______ __ .. . . .. ___ _ 

Florida .......... .............. ........ 1 

OUTH CENTRAL TATE . 

Kentucky ..... . ........ .. .... ·-·-··.. .. 5 

Tenn ee ..... ..... -- ·· ·-- . .. . . .... .... 6 
Alabama.. ... ... . ....... ... ............ 3 

Missis ippi .... . ..... . ...... ... ... .... .. 4 

Loui iana ........ .... ............ .. .. .. 0 

Texa . . . . . . . ... . . . . ...... .. .... ... . ... . 10 

IndianT rritory .... ............... . .... 0 
Arkansas .. .... . ...... . .... ... ..... . .. .. 

Oklahoma .. ...... . . ...... . .. ... ...... .. 

"::I'ORTii C l\NT IIAL TATE .. 

Ohio .... .. .... ............. .. ...... .. .. 

Indiana .... ...... .. .................. .. 
Tilinoi s .. .. ................ . .......... .. 

Mi chigan . ............................ .. 
vViscon in ... . ... . . . ... . .. ...... ... . ... . 

Min nesota .................... .. ...... .. 

Iowa ......... . . ....... ..... ........ .. .. 
Missouri 

6 

0 

11 

10 

12 

13 

26 
5 

5 

9 

pring not 
reporti ng. 

·~ 
1 

1 

1 

0 

4 

4-

0 

5 

0 

1 

0 

10 

1 

0 

:.l 

0 

0 

0 

0 

1 

2 

1 

3 

0 

1 

0 

1 

1 

4 
0 

3 

0 

0 

0 

'l'otnl ust•d 
ronuncr­

cinlly. 

J3 

3 

5 

24 

3 

31 

2 

21 

0 

7 

1 

3 

6 

5 

1 

5 

6 

•! 

6 

1 

13 

0 

7 

0 

12 

11 

16 

13 

29 

5 

5 

9 

' 
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lt111711a1'!J of 1·eports of mineralsp?·ingsfo?·1896-Continued . 

Stalos and Territories. prinl;(S re- J 'prings llot / Tot nlu ed 
pnrtmg. I r eport ing. , commer· 

e~ a lly . 

::-IOHTR ENTHAL TATE . - coutinu etl. 

N or1 b Dakota .... ___ ..... __ . __ . _. ___ __ _ 0 0 0 
So uth Dakota · ---- -·- - -- ------- .... . .. . 0 1 
Nebraska. ----- ------ - . . .. . . . .... ... ... . 1 0 1 
Kansa . .. . ........ __ . . . __ . . _. ______ . . __ 4 2 6 

WE TEHN STATE AXD TEHH ! TOR!E • 

Ala ka .......... . . . . ....... . .. . . . .... . . 0 0 0 
1\',Yomin"' ............. . ......... . . .... . 0 0 0 
2>Ioutana ____ . ..... ........... . . __ ____ __ 1 1 2 

olorado ..... .... . ..... . . __ . _____ _ ... _. 0 
rew Mex ico .. .... .. . ...... . .... __ __ . .. . 2 1 3 

Ari zona ... ......... . . ... . . ..... ____ . .. . 0 0 0 
ta h ... ..... . . . . _ .. _ .. __ .... . __ .. . ... . . 1 2 3 

Nevada ... ... . .... ...... ....... ... . .... . 0 0 0 
Idaho .................... · ····-. ·--- ... . 1 0 1 
W a bingtou . .. .. . ...... ...... .. ..... .. . 2 1 3 

r en·on ... --. - ----- - - -- - . - --- . -- - . -- ---- 2 1 3 
alifornia .. .... . ...... . ........ .. ..... . 14 6 20 

Total . .. . . .... . ... . ........ ....... , 312 6- 377 

I 1P RT :rD EXPORT . 

Prior to l8 4: th Tr a ur D partment dirlnot di t inguish natural 
min ra l water from tho.'e that were artific ial ; iu e 1 83 the dis tinct 
i n ha b n mau , bu t t il ~•rtiti ' ial waters have not been cla, siti.ed 

a cord iu g to t b recepta le in which they have been import d. The 
importat ion iR ' hown in t he two tables following, with a table of exports 
append d . 
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Mi neraltVaters ·intpo1·ted and enterecl jo1· consumption in the fTnitecl tales, 1867 to 1 S, 
i.nclu ·ive. 

I In bottles of 1 q uurt or· loss. 
of 1 

J!' iscal yea r enl! ed Juno 30-

1871.---- - ---- .. -- ---- .. ----
1872 __ ---- .. ---- -- -- .. ------

1873-- -- -- -- -- -- -- -- ---- ----
1 74 .. .... ,_ ____ ---------- --

1875-- --- - -- -- -- --- -- - .. - -.. 

1 0 ...... ------------ -- ----

1881.----------------- ---- --
1 2 .. .... ---- ------ -- ------
1 3 ______ __ __ _ 

Quantity. 

B ottles. 

370 610 
241,702 
3J4, 691 
433,212 
470, 947 
92,913 
35,50 
7,23 
4,174 

25,758 
12,965 

'229 
28,440 

207,554 
150, 326 
152,277 

'497 

ot in bottles. 

Vn luo. Qnani,ity. Val ue. 

Quart.B. 

$2•t, 913 3, 792 $360 

18,43 22, 19 2,052 

25,635 9, 739 02 

30, 6 0 1 ,025 1 74 3 

34,604 2,320 174 

67 951 
2,.326 

691 
471 

1, 99 
1,328 

15 
2,352 1------ ------ ----------

19, 731 
11,850 
17,010 
7 054 1

· - - - -- ------ ---- ------

······ .......... ..... . 

------ ---- --1---- ,_ __ __ 
All not artificial. 

Fiscal year ended J une 30- 1----.,---- -----,-- Total '' alue. 
Quantity. Value. 

1867 -- -- -- -- -- -- -- . -- -
1868 .. -- -- -- -- -- -- -- --
1 69 ______ ------------

1 70 .. ---- .. -------- --
1871. -- - ---- -- -- ------
1 72 .. --- ----- --------
1873 -- -- -- ---- -- -- -. --
1 74 ____ -- ------------
1 75 __ ____ -- -- --------

Gallons. 
----- -.. . . 

554 
1,042 
2,063 
1,336 

639 
355 

95 
5 

$137 
104 
245 
508 
141 
116 
75 
.16 

2 

1876-- -- --- - ---- . -- --- -- ---- -- -- --- - -- --
1877 ---- . --. -. -- -- ---- -- . - - - ---- 22 
1878 -- -- -- -- .. - -- - -- -- -- -- -- -- -- -- -- -- --
1879 -- -- -- -- -- -- .. -- -- 3 4 
1 so __ __ ____ ______ ____ ____ .. .... 
1 l_ ___ -------------- 55 26 

I ~~~= -----.... ------ -- ------ --. - ~ - -- ----­L -- -- -- -- -------- ---- -- ---- r--- ----

Quantity . 

Gallons . 
. -.. . -...... 
·----- ··- -· · 
. ... . ... ----
-- ---- . .... . 
...... --- -----
-------- -··· 

394,423 
199, 035 
395,956 
447,&16 
520, 751 
8 3, 674 
798, 107 
927, 759 

1,225,462 
1,542,905 
1, 714,085 

Va lue. 

· ----- . -- -- $25,410 

---- -... .. . 20,594 

--- -- ·- ---- 26, 2 

------- -- -- 32, 931 

-- ---- -- -- - 34,919 

------ ---- - 68,067 
$98, 151 100,552 
79, 7 9 0 496 

101, &10 102, 113 
134, 89 136, 7 
167,458 168, 0 
350,912 351, 727 
282,153 284,509 
285,798 305,529 
3 3,616 395,492 
410, 105 427, 115 
441,439 448,49~ 
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bnporls for yea·rs 1884 f,o 1896. 

Yenr ended-

·· ---- -------- ----

A.rtificinl mineral 
waters. 

Gn.J lons. Vnlu o. 

29 366 $4, 591 
7,972 2, 157 I 

13~9 

1, 505,29 $362,65 1 
1,660,072 397 75 

Dec. 31,1 62, 464 16, 15 1, 618, 960 354 242 
1 7 .... ------- - · --- -- 13,8 5 4, 51 1, 915, 511 3 -,906 
1 8 ---- ··- -- ·- -- -- - -- 12, 752 4, 41] 1, 716,461 341, 695 
1 9 ...... · ----- ------ 1 36,494 ' 771 1,55 ,968 36 '661 
1 90 ...... -----· -- -- -- 22,32 7,133 2,322. 008 433,2 1 
1 91. .. . ---- ...... - .. .. , 26, 700 8,.700 2, 019,833 392, 94 

1892 . -- · -------. - -.--- 16, 052 9, 089 2,266,123 497, 660 
1 93 . ... . ---.-.-- - ---- 6 0 6 2, 992 -I 2,321, 0 1 506, 66 

7,753 3,047 1 91 964o 417,500 
101, 115 19, 151 2, 104, 11 

5~ 51,108 11,739 2,273 393 551,097 

El·por/s of nat11ral mineralwale·r of domestic production front the Utliled tates. 

---------------- ------- ___ F_i _ca_l_r_M_.r_e_n_<le_d_J_u_n_e_3o_-___ 
1 
__ ~ 

$162 $1, 029 I 
0 ~1 

----- ----- . -_-_--.:._ __ ~~_!_2_:___! __________________ __;__ • .,, I 
aNon 





I r DE X. 

Pa"e. 
Abrasive materials, by Edward \V. ~ 

Park r --- ·-- ---- ----- ------ ---- 1219-1231 
Agate ______ ___ ·-- _ --·-- - ----- __ __ --- -- ----- 1207 
Alabama, clays ______ _________ -- ---- ------- - 112i 

oke __ ·--- __ -- -- __ -· -- ____ ___ __ , -· -- _ · -- 693 
limestone -- ---- -- -------- ---·-- ---- __ __ 1~7 
mine ·<~I waters- ----- - -- --- ---·-------- 1376 

Allegheny Mountain coke district, Penn-
sylvania . _______ ____ ___ _ ._ .-· __ _ . .. . 721 

Allegheny Valley coke district, Pennsyl-
vania.- ----·-----------· --· ---- - ·- -· 726 

Amber_---·-- -- ------------_: __ __ -- ---- --- - 1212 
Am tbyst -- -- -- ---· --- ·-------------· -----· 120! 
Analyses, asphalt .. -- ---- ---- ____ 926, 932, 937,939 

a phaltoiL __ _______ ------ -- --------- ·- - 938 
brick (fire)__ _______ ______ ______________ 1120 
brownstone __ . __ -- --- · ---____ ----- - 1029,1030 
cement materiaL _________ _______ __ ____ 1174 

clays --- -------- ----- -- --- 11.2S,ll4G,ll47-1168 
feldspar_-- ---_ -____ ---- ----- -- -- ---_ ___ 1366 
full er· earth------ -- -- -- 1852,1005,1356,1359 
gi lsonite ____ __ __ ·-- - ---·-- -- -- ----- - --- - 040 
granite.- ---- -- --- .-· --- ------ ·---- ---- - 958, 

002, 963, 001 , 005, 968,009, 970,973, 975 

gyp urn------------ ·------ ----- -------- J.270 
lime - --- -- --- -- ------- -------------- --- · 1066 
lime ton --- --- - ----- - -- -- ---- 1047,1 , 10<», 

1059, 1000, 1001, 1003, 1065, 1007. 1068 
mar hie.- -- -- ___ _ -- -- -- __ ---- . , 985-986, ()!)() 
natUJ·aJ gn.s - ----- ---------· ----- ----- 9l.!l, 915 
petrol mn -- -- -- -·- - -- -- -- -- ---------- - 842 
pho pbaterock .--- ------ --· --· -- --- --- 1240 
sand tone------ - -- -·- ---- 1015,10ZJ,lre3,1~ 
slate._· ---.----- ---- --_- ---- 993,999,1001,1004 
turquoise - ----- ____ -- -- -- --- ---- --·_ ___ 1211 

Appalachian oil field, xten ion of____ ___ 764 
pric In ______ ---- -- - -- ----- ·- -- ------ -- 777 
prodn tion of _____ ____ __ __________ ___ __ "70 
shipments from ___ ___ ------ - --·-----·-- 774 
stocks in - ---- - -- -- -- -- ----- ---- --- ----- 776 
well records in. ____ ._·· --_-· --- . -- -. -- -

Arizona, brownstone ____ -- --- --- - ----- --- -
limeston --··----- -- - · - ··------ -------­
mnrlol ---- --------- - ·- - -- -- ---- -- -- -- --
sandstone -- -- - ----- _-- ---_ --- ---------- 1015 

Arkansn.s, cem nL-- -·-- ---- -- ------------ 1174 
lim<' tone ---- ------ - -·--- ----------- --- 10!8 
mineral waters----- - -------- ---------- 1376 
natural gas . ------ _- ---- _-- ---_----- --- - 916 

Asbestos, by Edward W. Parker ---- -- 1323-1331 
anada . . ---- __ ---- --- -------- - --- -- --- - 1325 

imports - ----- ------ --- · -- -------- - ---- - 1324 
Italy- -- ------- -- ------ -- -------·------ -- 1320 
m tbods of mining and dre sing _____ _ 13:-J!l 
occurrences .-- --- _- ----_------ -. --· ---- 1320 

Page. 
Asbestos, production ___ _______________ 1323, 1324 

South Africa ____ -------- --- ______ ------ 1331 
uses __ ---- ---- . ------------ _ ------ _ _____ 1326 

Asphalt, analyses __ __ ____ ____ 926,932, 937-939, 940 
prod notion from petroleUlll _ _ _ _ _ _ _ _ _ _ _ 9'2'2 

Asphalt depo its of western Texas, by T. 
Wayland Vaughan . ___ ____ __ ··-- 9.10-935 

Asphalt oil, analyse ----- - -- -- ------------ 9 
Asphaltum, by Edward W . Parker ____ _ 919-9!8 

California. _______ _ ----- __ ____ 919, 920, 9'23, 9"...5 

Colorado-----·- --- -- - -- ---- --·- -- 919, 920, 935 
fo ils found in ____ _____ _____ _______ ---- 927 

France- --- -- • . ---- -- ----- -- ---- - ------_ 945 
Germany ·--- --- ·-- - -- ---- · -·- ----- -- -- 916 
imports ·- --- ---- - --- --- -- -- ---- -- --- --- 922 
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sandstone . . . .. . . . . . . . . . . .. . .. . . .. .. . . . . 1022 

Indian T rritory,aspbal t um . .. .... . .. .. .. 919 
coke...... . . ........ .. .. .. .............. 702 
fuller'seartb ..... .... . .. .. .... ..... .... 135-J, 
petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850 

Infusorial earth, occunence .. .. .. .. . .. ... L929 
production .. .. . ..... ... .. ......... .. .. . 1220 

Iowa, clay depo its .... ..... . .. .. . ... .. .... ll39 
lim tone . . . . .. . .. . . . . . . . .. . . . . .... .. . . 1058 
marble..... . ....... ... ... ...... . .. .... . 980 
minera l waters........................ 1378 
sand ton . . .. . . . . . . . . . . .. . . . . . .. . . . . . . . 1023 

Irw in coke distr ict, P enn ylvan ia . ... ... . 730 
l taly, asbe to . ..... .... . .. ...... .... ... ... 1326 

petroleum __ ..... _ ..... .............. _. 873 
Ithaca, N York, or Southern salt dis· 

trict. ..... ....... .... .. . .... ........ 1295 
J adeite .. .................. ...... ........... 1211 
J a1 an, p t rol nm ...... ..... ...... ... ... .. 77 
J aYa, pe trol um . ..... . .. ...... .. .... .. .... 879 
Kanawha cok di t r ict, "o/est Virginia. .. 741 
Kansas, coke...... . ................ ... . . ... 703 

gyvsum .. ... ..... . ........... .. ... ..... 1270 
Urn ston ...... ... ... ...... . . .. .. . .. . .. 1058 
minera l water ........ . ... ..... ...... . 
natural gas ...... . .......... : ........ . . 
p trol um ........ .. ..... ........ ..... . 
salt . . ...... . .... .............. ..... ... . . 
andstone . .. . ....... . ................. . 

Kaolin, analy es .................... . . . 11 
K ntu ky, asphaltum .............. ... .. 919, 9"29 

cok ............................. ....... 7 
Umcston ....... ...... ..... ............ lOf 
mineral wat r·s ...... ............ ...... 13 
natnrnlgas ............................. 910 
petr-ol um ........................... iG7, 

Kill br w, J. B., quoted n Tcnn ~e 

phosphat s ........... . .......... . .. 1Z38 
Kunz, Georg 1" .• on pr cious tones. 11 1:?17 
Lead (pig) price ... .... .................... 134 7 
Le wis, R. Car,•ill , qu ted on the gen i 

oftb diamond ................. .... 11 91 
Lima, Indiana, 1 t roleum fl ld , pipe lin 

runsin.................... ..... .. .. 809 
price. h1. .... . ... ...... ................. 812 
sbipm nts from .. .. . .. . ..... ........... 10 

Lima, Obi , p troleum district ....... .... 807 
wellr cordsln .... .... ................. 813 

Lima, Obi and Indiana, p trol um fi ld . 803 
Lim ,nnaly e ....... .. ............. ... .... lJlOO 
Lim stone ...... .. ...... ..... ..... ......... 1o.t3 

Alabama ....................... ...... .. 10.17 
analyses and t ts . 1017, 10 , lOW, l000, 1053, 

1051,1 - , 1059, 1000, 1061, 1063, 1005, 1067,1008 
Arizona . ..... .. .. .. .. .. .... . .... .. .. .. . 1048 
Arkan.'lllS ...... ... .. . .... ...... ....... . 1048 

allfornia . ..... .... .... ...... .... . .. ... 101 
olorado .. ....... ... ..... .. .... .. .. .... 1019 

Conn cticnt ........................... 10 10 
Florida ............. . ................... 10J9 
Geor·gia .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. 10!9 
Idaho .... .................. ............ 1049 
TI!inois .... ...... ................ ...... 1019 
Indiana .......... ...................... 1019 

Page. 
Limestone, Iowa ..... .. .. . ................. 1058 

Kansas .... ..... .. ............ .......... 1058 
Kentucky.... ............. .... .. . .. .. .. 1058 
Maine ................. .. . .. .... ... ..... 1058 
Maryland ...... .... ......... ........... 1058 
1\fassachnsett ..... . .. .. .... .... .. ..... 1059 
Michigan . . ....... ...................... 1059 
Mlnne ota ..................... .... .... 1000 
Missoru·i .. ... ...... ........ ... .... . .... 1060 
Montana .......... .............. ...... . 1001 
Nebrll.Ska ..................... ..... .. .. 1061 

e\v J er ey ............................ 1061 
N wYork . ........ ........... ..... ..... 1061 
Ohio .............. .................... .. 1003 
P ennsylvania .. .......... ........ . ... .. 1064 
Rhode Island .... .. .... ___ ...... ....... 1000 
South Carolina .. ..... .. ... ............ 1000 

outh Dakota .. . ........... .. .. ........ 1006 
Tenne ee ...... ........................ 1066 
Texas ............ ...................... 1066 
Utah ............ .' .. .. .................. 1067 
Yal ueandu e ................. ........ l OU. 
Ver mont ....................... ---~---- 1067 
Virginia ........ ..... ..... .............. 1067 
Washington ....................... .... 1067 
Wet Virgini!\ ......... ...... .... ...... 1067 
Wi·con in ........................... .. 1068 

Lithographic ston .. .. ................ .... 1361 
imports ... ... ................... ...... . 1363 
occurrence . .. .......... ...... ..... ..... 1361 
]lri ces ..... ............................. 1362 

Lou · iana, min rRl wa ters ... ... ..... .. ... 1379 
alt . ............. .. . ... .. .......... : J:/90. 129 

sulphur ........................ ........ 1243 
1\ia ksbnrg, Ohio, p t roleum di. t1·ict ..... ~7 

1\inino, feldspar ........................... . 1365 
granite... .... . . ........................ 9tH 
lime ton ...... ... . .... .... ...... ... ... 1058 
mineral water .... .. .... .. ...... .. .... 1379 
slate .. . .......... . ........ ......... . .... 998 

1\fara.cail.Jo asphalt,nnalr is............... 1)39 

1\fnrble ........... .. .. .... ...... ...... ...... 975 
nnaly snncl ts ................. . 1,9 , 

933, 9l ')..9, 6, 990 
Arizona .......... ...... .. .... .. ........ 991 
California.. .................. . ......... \!78 
Colorado . .. .. .. .. . .. .. . . .. . . . . .. .. .. .. . Oi 
Georgin ...... .... .......... ... ... ..... . 
Idaho... .... .... ............ ...... ...... 980 
Iowa ... . ... .............. .............. 980 
1\Iaryland. ...... ..... ...... .. . .. . .. .... 980 
l\fa sachu. etts ...... ...... . .... ..... ... 980 
new disco <·~ries ............ .... ..... 9SG-99"2 
New York ...... . ...................... 981 
P ennsylvania .. ...... . ... ....... . ...... 981 
Teune eo.. .. ........... . ..... .... ..... 9 1 
Utah ..... .. ... .. ......... .. .'...... ..... 991 
value by uses and tates . ..... ...... 975,977 
Vermont ........................ ....... 984 
West Virginia ................... ... ... 99"2 

Maryland, grnni te ... .. . . · .. ··--·· - --· .. .... 962 
limestone................. ...... ....... 1038 
marble .. .... ........ . . ......... ... . .... 080 
min rnl waters .... .................... 181'9 
sandstone ... . ... . .... . . .. .. .. . .. . . ..... 1023 
slate .. ........ ......... ....... ......... 998 
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Massachusetts, brownstone . ....... .... . .. 1030 

granite. ·----·----·- · --·- --····-- -· --- ·- 004 
lime tone - · ·· ·- · - · -· · --···----·-···--·- 1059 
marble --·- · - - · -- - --·- · --·· ·· ---· --· ··-· 980 
mineral w>tter . ··--·· ·· · -· ·····--······ 1379 
slate .. ... __ _ . __ . __ ..... --·--·- ..... --··. · 999 

Mecca-Belden (Ohio) petroleum d ist r ict. 827 
liie tallic paint.. ··-- .... _-- · -- -- ·· ·-........ 1341 
Mica, by Edward W. Parker _.··; .... . 1317-1321 

i mports-· ···-··----··· -·· · · ·-· ···--··- - 131 
producing tates in189G . .... - --·-··-·- 1320 
product ion .. ... --- ·····-······-···-·-·- 1317 
r eview f indus try . .... ....... ...... .. 1319 
uses-······ ····- ·· ·- · ·· --····-···-·-··-- 1318 

Michigan , brownstone ....... . .. . .......... 1031 
ooment,Portland -- --- -- ··- . . .... - --- -- ll75 
limestone ____ ____ __ .. __ ... . ....... _.... 1059 

mineral waters--·-·· ·· ------···---·--- 1380 
salt--· ... - -- ·-·-- ------- ------ - ---·-.... 1303 
sandstone ...... ...... .... ..... . ____ .... 1023 

Middleton, J effer son, on the statistic of 
the clay-working industry in the 
United States in 1 9G --·-·- --·- 1077- 1104 

Mila-no petroleum eli trict, Italy, produc-
tion, r efined products............. 75 

Mineral soap clay , Wyoming ....... . ..... 1145 
analyses ...... . .... ..... ____ .... ___ ..... ])46 

Miner al paints, 1 yEdward W.Park r . 1335-1347 
imports .... ... .. . .... ....... .. ..... .... 1340 
metallic paint ...... _ .... . ..... ..... __ .. 1il41 
ocher, um ber, and sienna production, 

by States ....... . . . ........... ----- - 1337 
p!'oduutit>u .• .. . . -·-· - - •.... ••..... •••• 1336 
slate gr ound as pigment for ._ ..... __ ·__ 1343 
'" netian r ed ... ................. ....... 1343 
white lead--·-·- ·- -· --·------·· ···---·- 1.34-l 

Minerals u da pigments ... .. .... . .. . ... 1335 
Mineral W('ter s, by .A.. C. Peale ........ 1369-1389 
Min raJ water , Alabama ... .... ........... 1376 

Arkansas------------- - ····----·····--- 1376 
Cali fornia .. ......... . ___ _ .... ---·------ 1376 
Colorado . ... -- -· -· . .. _ ....... __ . . ___ __ . 1376 
commercial prings (list)-··-····-·-- - 1376 
Connecticut ---------·------ ---·····--- 1377 
District of olumbia .............. . ... 1377 
exports ------ ------- --------··-·· -- --· · 1387 
Florida ..... .................. __ ........ 1377 
Georgia. ......... . . ......... . ... .. . .... 1377 
Idaho ... . .............. . .............. . 1377 
impor ts ............ . ... ... . . . .... .. ·· -- 1387 
illinois···· ···-··· · ·········-·····- - ··- · 1377 
Indiana. ................ . . . ... ... ...... 1378 
Iowa ................... . ........ . ...... 1378 
Kansas .... .. .... ·- ·-.... .. . ... . .. ... .. . 1378 
Kentucky .................. _........... 1378 
Louisiana ...... . ... .. . .. ..... .. .. ...... 1379 
Maine .... ·· ·-· ·· ····- ·· · ·· · ··· · ........ 1379 
Maryland .. . ..... .. .. .... · -··-· . ... . . .. 1379 
Ma sacbu etts.... .. ... . .... ...... ... . . 1379 
Michigan ..... . ....... .. .... . ... . ....... 1380 
Minnesota ....... . : ...... .. ........ .. . . 138o 
MisJ issippi ....... . ........... .. . ... . ... 1380 
Missouri...... .... ..... . ....... . .... ... 1380 
Montana ...... ... .•.... . . ..... . . ... ... . 1380 
Nebra ka .. . .. . .. .. ... ... ... ... ..... ... 1381 
New Hampshire ..... . ........ . . -·-··· - 1381 

Page. 
Mineral watel', New Jersey . . .. .. ... .... . 1381 

N w Mexico . .. ..... .. ... .............. 1 1 
Ne w York .......... .... .. .. ........ ... 1381 
Torth 'ar !ina .......... ... . .... .... .. 1382 

Ohio ...... ......... . ................. . . . 1382 
Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1382 
P enn ylvania ... ... ...... .. .. .... .. .... l3S2 
prod uction, l ·· to 1890, by g ogravh· 

ical dh, isions ···--··· ····· ····· 137'' 1375 
1 r oclnction, by ' tates ....... ·-· ··· ) :360-1371 
Rhode Island . . .. . . • . . . .. . . . . . . . . . . . ... 1383 
South Car olint\ ........ ................ 1383 
. onth Dakota...................... . ... 1383 
pring (li t) .... . .. ... ... .............. 1376 

summary of r eport f rom spr ings.... 1386 
Te l}ne se . . . . . . . . . . . . . • . . . . . . • • . . . • . . . . 1383 
'l'exas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1383 
Utah ............................ ...... . 1384 
V rmont .... .. ............ .. ..•........ 1384· 
Vi1·¢nia ... ...... .. . ... . ... .. ..... -•···· 1384 
Wa hingtou . ... . . .... .... .... ... .. .... 1385 
W e t Virginia .. .... . ......... . ... ..... 1385 
Wisconsin ··· ····.··· ·-·· ··· -·····-· .. ·· 1335 

lliinnesota, brown tone ..... -· ··-. .. . . .. . . 1031 
g ranite. ...... . . .............. . ....... . . 006 
limeston .......... . .. . . . ..... .. ........ 1060 
minera.lwator .................... .... 1380 
sandstone···· ··- · - ···· ·- ····· . . ... . .... 1023 
slate .. . . ... ... ... ... ... . ··········--···· 999 

Mi i ippi,miner alwaters .... . . .... . ... . 1380 
Mi ou ri, clay ..... ~ .............. ...... .. J140 

coke .... . . . . .. •. . . .. .. ... . . . 7\XI 
feldspar_ ........... ·····-·-··-· ··· · ···· 1365 
feldspar , analy e ..................... 1366 
grar:.i te _. ... . . . ..... . ..... . . .. ... . . . .. .. 966 
limestone·-·-··· · ····· · ·· ·-·-·· ···· 1000, 1061 
mine ralwo.te r ..... . ....... ... ....... . 1380 
uatu ral gas. ........................... 916 
petrol run ........... .. .... . .. . ........ 849 
sandstone ... . ..... ........... ..... _.... 1 0'.23 

l\1ontana, coke... . .. ...... .... .... . ... .. ... 706 
limes tone . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 1061 
mineral water ......... . ·--···· ·-····· 1380 
.:melstone·····-·· · ·· ·· ··-····· · ··· - ···· 1023 

sapphir e ..... .. ..... . ................ .. 1199 
I atioual Brick Makers' Association, test 

of paviug brick made by . .... . 11 1112 
Natural gas, by F. H. Oliphant . ........ 895-916 

analyse ................. . ............ 912, 915 
Arkansas.. . ........... . . ..... ........ . 916 
California .. ............ _ ..... _. .... . . . . 912 
Canada ..... ........ - ·--·· .. . ... .. ...... 916 
Colorado ............. .... ........ . . . ... 915 
onsumption and distr ibn tion . ... .. . . 901 

Illinois ..... .. ............ . ... . ... .. ... . 911 
impor ts . . ... ..... ... . ..... . ·· · - ···· ·· ·· 918 
Indiana . . ... . ..... .. .. . ...... .... . . . .. . 907 
Kansru ..... . . ..... ...... . . .... .... .. ... 911 
Kentucky............ ...... ............ 910 
Missouri . ... ..... --·· · - ··-- ..... . . . .... 916 
NewYork ...... ............. ..... .. .... 913 
Ohio .... ........... ...... ... ....... . .. .. 907 
P ennsylvania . ........... . .... . ... . .... 905 
r ecor d, by States......... .. .... ..... .. . 905 
r ecor d of w ells and amount of pipe 

lines ......... .......... . . . ........ . . 904. 
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Pa!!e. 
Katur&l ga , r ecords in I 95 and 1896..... . 901 

rock pr ssure in Indiana wells..... . . . 90S 
te ts of. ....... . . .... ..... .. .. .. ........ 89 
'l'e xa .. .... . ..... ...... ...... .... .. .... 916 
uses . ..... .. ... .. .. . ..... . . ... . . .. .. . ... 90-l 
Utah. . . . ... . ..... .. . ... ... . . . .......... 915 
value of coal and wood eli ·placed by .. 903 
value ot amount consumed .... . . ... . . 900 
W est Virginia ...... ...... ..... .... . . .. 914 

Tebraska, fuller's ear th . . .... ... . . .... ... 13i'J3 
lime tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 061 
mineral wate1·s ... . .. . . .... ... . .. .. .... 1381 

e vada. g rani te. ... ....... ............... . 969 
N e wberry , J ·. , q uoted on Maino gr an-

ite .... . ......... . ..... . ..... ..... ... 901 
N P.w Hamv hire, gr a ni te.... . ... .. . . .. ... 969 

min ral wate r s .. . ........ . ..... ...... . l 1 
N ew J er sey, u vn. tone .. . ....... .. ...... 1000 

g ran it .............. . ................. . 970 
lime ton ........... . .... . .... . ...... .. 1061 
mine ral waters. ... .. . .. .. . . .. ..... .. . . 1381. 
sand. tone ... . .... .... . . . ..... . ....... .. IOZ<l 
slate.... .... . . . . . . . . . .. . . . . . . . . . . . . . . . . . 1000 

N ow Me xico, coke..... .. ....... . ... . ...... 707 
full er's ar th ...... ...... . .... . ... . ... . . 1.354 
mjneral waters ·-- -- -· - ...... ------____ 1 I 

N w Ri ver cok dist rict, v,r RtVi r ginia .. 7+1 
N w outb 'Vales, dlr.mond fl lds in .. ... 11 
N ew York, clay . ...... . .. .. . . ... .......... ll.j..j. 

coke...... .... ..... . ...... . ..... .. ...... 708 
f ld par .... ...... ... .....• . . . •. .... .... 1360 
full er 's a r th ... . ... ....... . . ... ..... .. 135-t 
~ran it . ..... .. . .. .. .. .... .. .... .... . .. . 9i0 
limeston .... ... . ... . ... . .... .... ... ... 1061 
marbl . .. .... ........ ......... .... . . . .. 981 
min Hal water . . .. . . . . . .. . . .. . . . . . .... l 1 
nat nrnl gn ... .. . . ..... ...... ... .. ..... 913 
p trol nm ........... .... .... ..... ..... 761 
p t1·ol um (s e P ennsylvan ia-New 

York oil fl ld)...... ........ .... .... i !lO 
sands ton .. .. .. .. .. ... . .... ....... .... . ) ()24. 

salt ...... . ............ ...... .... ........ 1290 
. lat ...................... . . . ........ .. . 1000 
t.tlc ...... .. ..... .... .................... 1072 

'orth Car linn, br wn tone .. ........... . 1030 
g ran ite.... . ... .. .. .. ................... OiO 
min raJ wat r s .... .. .. .... ..... .. ... .. 1382 
ruby .. .......... ..... . ................. 11 97 
sandston .... .. .... .. .. .. .. .... .... .... 1024 

Oc.b r .............. ........... ... .......... J;'l37 
bio, c me nt, Portland ................... 1175 

clar .................................... 1145 
ok e .................................. .. 7 

limo tone .... .... .... .................. 1063 
min r iLl waters.............. .. ........ I' ~ 

nat ural gns • .. .... .... . ...... .. .... .. .. 907 
oiut nes ....... ... ..................... 1:!24 
p t r oleum .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 803 
salt ........ ..... ........ .. .......... .. .. 13r.1 
sandstone ....... .. .. .... ...... ......... ·10'25 

Oklahoma Territory, a p ha ltum .. .. ..... 929 
fuller 's earth .. .... .. .... ...... .. .. .... 1355 

lipbant, F . H ., on natural gas ......... ~05-910 

Op,S~'- ~> .. ~,:~~ -~~~1. :: :: : : : ::: ::: :::::::::::: : 1~ 
Oregon , g rani te.. .. ........ .. .... ..... ..... U71 

Oregon , mineral waters . ... .. . . ... .. . 
Page. 

1382 
9+6 Ozocer ite, Galicia . ...... .. ............ ... .. 

Parker . Edward W ., on abrasive matE'· 
ri als .. .. .. .................. .... 1219- 1231 

on asbestos .......... .. .. .... .... ... 1323-1331 
on asphaltum ..... ................... 919-9-tS 
on bnry te .... .............. .. ..... 1348-1350 
on coke .. .... ........ ...... .......... . 659-146 
on fluor par and cryoli te .. .. . .... 1315-1316 
on gyp um ................... . ~ .. .. 12G3-12TI 
on >nica ....................... : .... 1317- 1321 
on miner al paints ..... ........ .. .. 1335-13+7 

n salt.. .... ...... .. .. .............. 1273-1313 
on soap tone .... ................... 1069- 1075 
on ulpbur and p yrite .... .. .. .... 12+3-1261 

P aving brick clays , aoaly es .......... 1167- 1168 
Paving briCk test . .. ......... 1107- 1112, 1117- 1119 
P eale, A . C., on min ral waters .... ... 1369- 1389 
Pennsy lvan ia , brown. tones .. .... .. ... 1025-100 

coke.......... .. ...... .. ............ .. .. 711 
fe ldspar ...... .. .. .. .. .. .. .. .... .. .. .. .. 1367 
gramte .. .. ... .. .. .. .. .. .. .. .. .. .... .. .. 973 
hme .. .. ...... ,. ... ......... .... .. .. .. .. 1006 
lime. tone.............. .. .. .. ....... .. . 1()6.! 

marble .. .... . ..... ........... .. ........ 981 
mine ra l water s .. .. ...... .... .. .. ...... 1382 
nat ural gas .... .. .... ............ .. .. .. 905 
and tone .. .. .. .. .... .. .... ...... .. .. .. 1025 

slate ...... . ........................... .. 1000 
PE'nn ylvania-N e w York oil fi eld , d rill ing 

well, in ............ : .. .. .... .. ... -.. 709 
production .- -- ------- --_ - -- - ---- ---____ 700 
. bipments from ...... .. .... .... ....... 797 

P ru , pe trol eum........................... 91 
P t 1· loam, by F. H. lipbant ........... 7-li 93 

analys .. .. .. .. .......... .. ....... .... 842 
Appalachian fl ld ............ .. ...... .. . 7G4. 
asphnl from .. ... -.... .. . .... ........ .. 922 
An tria-Hunga r y ....... .... . ...... .... 857 
Baum hydrometer scale with corr · 

1 onding specific gra"iti s for 
t e t ing ........ ...... ...... .. .... . 893 

al ifornin .... ...... ...... .. .. .. .. . .... . .l 
aunda................................. 51 
olorado . .. .. .. . .. . . .. .. . .. . . .. .. .. .. .. 840 

Ecuador ...... .. .. .. .. .. .. .. .. .. .. .. .. .. 892 
England .... .. ........ ...... -....... . ... il 
export ...... .. ...... .. ............ .... 756 
forcigu mark ts . . .. .. .. .. .... .. .. .. .. . 759 
Gnli ia.. .. .. ...... ...... .. .... .... .... 857 
G r mnny .. .... .. .... .. .. .. .. .. .. .. .. .. Sll9 
Gr at Britain ................ .... ...... sn 
Illinoi .. .... .. .... .. .. .. .. .. .. .. ... .... 850 
important fcatur ~. 1 SG.. ............. 74.7 
Ind ia .................................. . 876 
Indil1na ........ .. .. .. .... .. ............ li28 
Iudian T rri tory .. .. ...... .. .... .... .. 850 
Italy .... .... . .. .. . ..................... STJ 
Japan .... .... ........... ........ .... .. . Si7 
Java ...... .... ................ .. ........ 79 
Kan ...... .. ............... .. .. .. .... 847 
K en tucky .. ...... ........ ...... .. .... 767.838 
Lima (Ohio) fi ld ...... . .. ....... .... 803, 813 
J_,una-l.n ltana field ...... .. .. ...... .. ... 809 
Missouri .... .. .......... ............... 49 
New Yor k.......... .. .. ....... ... .... .. 764 
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l'ngo. 1 
Petrole\lm, Ohio ........... . ............ .. . 

Pennsylvania-New York .............. 700 
Peru .... . . . . . . .. ... ............ . ...... . . nl 
price ~~- - - - - --- ---- - - ---- - ·------------ 777 
production, Appalachian fi e ld ...... 77 7i2 
production, by countrie , tate a nd 

districts ... ........ ... . ....... 750, 757, 'ili-t 
produ tion, by fields ............ . --· -- 751 
prodnctiou- increas or clccrea e-by 

States . . . ... --·- ··.. ............ .. . . 751 
Roumanin ... . . . ....... . .... ............ 865 
Ru in ..... .. .... . ...•... .. ........ . .... 
shipments.-- -· ·- ..... ....... --···· .. . 
tocks ....... . ... . ...... .... ... . . .... .. -

Sumatra .. .. ... . . ... ............. ... .. . 
Tennessee ... . .. .. ... .... . . ..... . . .... 700 ,835 
Texas .. . ... ---- --·--- --- . . ..... -- --- .. 
total production ... . .. . . ......... ...... 7-l i 
We t Virginia . .. ..... .. ....... ...... 765. 7!l9 
Wyoming ...... .. ... . .... .... ...... .. . 4t\ 

Phosphate rock ..... . .................. 1:... 1242 
a naly is .................... .. ...... . . .. 12-10 
Florida ....... . ____ ..................... 1237 
impor t ............. . ................. . 
'outh Carolma . ...... .... ... .......... . 

Tonne e ..... . ............... ..... . .. . 
Pigment, minerals used a ... . ... ... ..... 133.5 

slate used as.... .... .. .. .... .. ... ...... 1343 
Pip clays, analyse ............. .. . ....... 11 56 
Pi ttsburg coke el i t rict , P ennsylvania .... 72! 
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