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COKE. 

BY JosEPH D. WEEKS. 

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

INTRODUCTION. 

In this report, as in previous ones of the series, the word "coke" is 
used to define that coke which is made from bituminous coal in ovens, 
pits, etc., which, for convenience, may be termed "oven coke." The 
statistics and statements in no way refer to that other commercial coke 
which is a residual or by-product of the manufacture of illuminating 
gas, and which may be termed "gas coke." 

The coal used in coking in the United States is mined from all five 
of its great coal fields: (1) The Appalachian; (2) the Central; (3) the 
Western; (4) the Rocky Mountain, and (5) the Pacific Coast. With 
the exception of that made from the coals of the Appalachian field, 
however, the tonnage of coke produced in the United States is quite 
small, but 445,473 tons of the total of 13,3331714 tons made in 1895, or 
about 3.34 per cent, being produced outside of this field. While the 
production in the fields outside of the Appalachian region is quite small 
in percentage, it is really a growing one, the amount there made in 
1895 being somewhat larger than the amount produced in 1893 or 1894. 

PRODUCTION OF COKE IN THE UNITED STATES. 

In the following table will be found a statement of the production of 
coke in the United States in 1895, py States; followed, for purposes 
of comparison, by similar tables for 1894 and 1893: 

Manufacture of coke in the United States, by States and Territories, in 1895. 

Ovens. 
Yield I Estab· Value 

State or Territory. !ish· Coal used. of coal Coke pro- Total value of coke 
ments. Bnild· in duced. of coke. per ton. Built. in g. coke. 

----- --
' Short toni. Per ct. Short tons. 

Alabama ...... ___ 22 5,658 50 2,459,465 58.7 1,444,339 $3,033,521 $2.10 
Colorado (a) .•... ' 9 bl,169 0 580,584 58.6 340,357 940,987 2.76 I Georgia _ ...... __ 1 330 0 118,900 50.6 60,212 70,580 1.17 

s --------- -_ 3 129 0 3,600 62.5 2,250 4,500 2.00 

a Includes Utah's production of coal and coke and value of same. b Includes 36 gas retorts. 
543 



544 MINERAL RESOURCES. 

Manufacture of coke in th~ United States, by States and Territories, in 1895-Continued. 

I "· .... ···'"""" 
Ovens. I Estab-

!ish- I Coal used. 
ments. Built. B_nild. 

mg. 

Yield 
I 

fcoal Coke pro- Total value I Value 
in duced. of coke. of coke 

coke. per ton. 

- --

0 

Sh01"t tons. p er ct. Short tons. 

Indiana ...... _ ... 2 94 0 9,898 48.5 4,804 $9,333 $1.94 

l!Idian Territory. 1 80 0 11,825 43.8 5,175 17,657 3.41 

Kansas ....... _ .. 5 55 0 8,424 62.8 5,287 11,289 2.14 

Kentucky ... _ .... 5 293 0 63,419 ~0.1 25,460 37,249 1. 46 
Missouri .... _ . _ .. 3 10 0 3,120 65 2,028 2,442 1. 20 

Montana ......... 3 303 0 55,770 45.4 25,337 189,856 7.49 

New Mexico ...... 1 50 0 22,385 65.5 14,663 29,491 2.01 

New York._ .. _ ... 1 12 13 22,207 83.4 18,521 ---------- ------
Ohio - ~ -- ---- ~ --- 8 377 0 51,921 56 29,050 69,655 2.40 

Pennsylvania .... 99 26,042 170 14,211,567 66.2 9,404,215 11,908,162 1. 266 

Tennessee ....... 12 1,903 0 684,655 57.9 396,790 754,926 1. 90 

Texas ....... _ ... 1 6 0 530 54 286 . ---- .. ---- -- ........ -
Utah ............ 1 84 0 ·------·-- ·---- a22,519 ·-----·--- ----.-
Virginia._ .. _ .... 5 832 350 410,737 59.6 244,738 322,564 1. 32 

Washington . _ ... 3 110 0 22,973 65.9 15,129 64,632 4.27 

West. Virginia. __ 78 7,834 55 2,087,816 61.6 1,285,206 1,724,239 1.34 

vV isconsin ....... 1 120 0 8,287 60 4,972 26,103 5.25 [''";ng - --~ 74 0 10,240 

Total...... 26:> 45,565 638 20;848,323 

47.8 4,895 17,133 3.50 

64 . 13,333,714 19,234,31911. 44 
_.____________ 

a Included with Colorado's coke production. 

From this table it appears that the total production of coke in the 
United States in 1895 was 13,333,741 tons, as compared with 9,203,632 
tons in 1894, 9,477,580 tons in 1893, and 12,010,829 tons in 1892. Just 
as the production in 11394 was tbe smallest in the history of coking 
in the United States since 1888, so the production in 1895 was the 
largest in its history, the nearest approach being in 1892. This 
great increase in production in 1895 is due to the greatly increased 
production of pig iron last year, just as the decline in 1894 was due to 
tbe decrease in pig-iron production. The total production of pig iron in 
the United States smelted with coke exclusively, or with a mixture of 
coke and anthracite, in 1894 was 6,314,891 long tons. In 1895 it was 
9,164,365 tons, au increase of practically 50 per cent. The increase in 
the production of coke in 1895 over 1894 was very nearly the same as 
the increase in the production of pig iron smelted with coke or with a 
mixture of coke and anthracite. 

In the following tables are given, by States, a statement of the pro
duction of coke in the United States in 1893 and 1894. 
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Manufacture of coke in the United States, by States and Territories, in 1894. 

State or Territory. 

arna ....... Alab 

Color 

Geor 

Illino 

India 

India 

Kans 

Kent 

Miss 

Mont 

New 

Ohio 

Penn 

Tenn 

ado (a) .... 
gia ____ .... 

is ......... 

na ........ 

n Territory 

as ......... 

ucky ...... 

ouri. ....... 

ana ....... 

Mexico .... 

-·----· ----
sylvania ... 

essee ...... 

-----------
inia ........ 

Utah 

Virg 

\Vash 

vVcs 

Wise 

Wyo 

ington .... 

t Virginia . _ 

onsin ...... 

rning ...... 

TotaL .... 

New York ...... 

~-

Estab-
!ish-

mcnts. 

·--

22 

8 

1 

1 

2 

1 

6 

6 

3 

2 

1 

8 

101 

11 

1 

2 

3 

78 

1 

1 
---

259 

1 
---

260 

Ovens. 

-

Built. Build-
in g. 

--- --

5,551 50 

b 1,154 250 

338 0 

24 0 

94 0 

80 0 

61 0 

293 0 

10 0 

153 0 

50 0 

363 0 

25,824 118 

1,860 0 

83 0 

736 100 

84. 0 

7,858 60 

120 0 

24 0 
--- --
44,760 578 

12 13 
--- --
44,772 591 

Yiel!l 

Coal used. of coal 
in 

coke. 

·--- ~~---

Short tons. Per ct. 

1,574,245 58.7 

542,429 58.5 

166,523 55.9 

3,800 57.9 

13,489 48.6 

7,274 42 

13,288 63.5 

66,418 44.8 

3,·1<12 65.4 

33,313 52.2 

13,042 50 

55,324 59 

9,059,118 66.9 

516,802 56.6 

---------- ------
280,524 64.2 

8,563 61.2 

1,976,128 60.4 

6,34.3 67 

8,685 50 
----- --
14,348,750 64 

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

------ ·--- -----· 
I 

Coke pro
duced. 

Short tons. 

6 

1 

923,817 

317,196 

ll3,029 

2,200 

6,551 

3,051 

8,439 

29,748 

2,250 

17,388 

6,529 

32,640 

,063,777 

292,646 

c 16,056 

180,091 

5,245 

,193,933 

4,250 

4,352 

Total Talue Value 
of coke. of coke 

per ton. 

$1,871,348 $2.025 

903,970 2.85 

116,286 1. 25 

4,400 2.00 

13,102 2.00 

10,693 3.50 

15,660 1. 855 

51,566 1.73 

3,563 1. 58 

165,187 9.50 

28,213 4.32 

90,875 2.78 

6,585,489 1. 086 

480,124 1.64 

----------
295,747 1. 84 

18,249 3. 48 

1,639,687 1. 373 

19,465 4. 58 

15,232 :l. 50 

9,187,132 12,328,856 1. 34 

16,500 

9,203,632 ----------~, ---------- -------

a Includes Utah's production of coal and coke and value of same. 
-b Includes 36 gas ret.orts. 

c Included with Colorado's coke production. 

Mmmfacture of coke in the United States, by States and Territories, in 1893 . 

State or Territory. 

--- -

a ........ Ala bam 

Colorad o(a) ..... 

l;:~a ---------
----------

Estab-
!ish-

ments. 

---

23 

8 

1 

1 

.. 

Ovens. 

Built. lluild-
ing. 

---

5,548 60 

b1,154 200 

338 0 

24 0 

Coal. used. 
Yield Value of coal Coke pro- Total value of coke in duced. of coke. per ton. coke. 

Short tons. Per ct. Short tons. 

2,015,398 58 1,168,085 $2,648,632 $2.27 

628,935 57.7 362,986 1,137,488 3.13 

171,645 

3,300 

52.8 H0,726 136,089 1. 50 J 
66.7 2,200 -t,4oo I 2. oo 

a Includes Utah's production of coal and coke and value of same. 
b Includes 36 gas retorts. 

17 GEOL, Pl' 3~5 
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Manufactu1·e of coke in the .United States, by States and Ter1·itories, in 1893-Continued. 

State or Territory. 

ua ___ . _---. India 

India 

Kans 

n Territory. 

as·---------

I 
Kent uckr _______ 

onri. ________ Miss 

Mont 

New 

New 

Ohio 

Penn 

Tenn 

Utah 

ana---- ____ 

Mexico __ ... 

York·-----_ 

·----- ------
sylvania ____ 

essee. ·-----

------------
inia .... _ .... Virg 

'Vash 

'Vest 
Wise 

ington _ .... 

Yirgini:1. __ 

onsin ....•. _ 

ruing-------

Total. ____ 

~---~ 

I 

Estab_l 
Oven::~. 

Yield 
Jish- ,----- Coal used. of coal Coke pro-

ments.l B 'lt Build- in ducat!. 
Ul '· ing. coke. 

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

21 

Short tons. Per ct. Short tons. 

94 0 11,549 49.6 5,724 

1 80 0 15,118 47 7,135 

6 75 0 13,645 62.8 8,565 

4 283 100 97,212 50 48,619 

3 10 0 8,875 66.5 5,905 

2 153 0 61,770 48.5 29,945 

1 50 0 14,698 39.5 5,803 

1 12 0 15,150 84.8 12,850 

9 435 0 42,963 52 22,436 

102 25,U4 19 9,386,702 66 6,229,051 

11 1,942 0 449,511 59 265,777 

1 83 0 ---------- ------ a 16,005 

2 594 206 194,05!) 64.5 125,092 

3 84 0 11,374 59 (i,731 

75 7,354 132 1,745,757 60.8 1,062,076 

1 120 0 24,085 62 14,!J58 

1 24 0 5,400 54 2,!J16 
-- ----- -----1 258 44,201 717 14,917,146 63.5 !J,477,580 

a Included with Colorado's eoke production. 

Total value 
of coke. 

$9,0481 
25,072 

18,640 

97,350 

9,735 

239,560 

18,476 

35,925 

43,671 

9,468,036 

491,523 

Value 
of coke 
per ton. 

$1.58 

3. 51 

2.18 

2.00 

1. 65 

8.00 

3.18 

2.80 

1. 95 

1. 52 

1.85 

-----------
282,898 

34,207 

1,716,907 

95,851 

10,206 

16,523,714 

2.26 

5.08 

1. 62 
().41 

3.50 

1. 74 

It will be noted by reference to these three tables that Pennsylvania 
maintains its supremacy as the chief coke-producing State in the 
Union, its production in 1892 being 69 per cent of the total; in 1893, 

. 65.7 per cent; in 1894, 65,9 per cent, and in 1895, 70.5 per cent. West 
Virginia produced in 1894 about 13 per cent of the total production 
and in 1R95 only a little over 9.6 per cent, while Alabama, which pro
duced 10 per cent of the total in 1894, produced about 10.9 per cent in 
1895. Tennessee produced in 1895 about 3 per cent of the total, as 
compared with 3.2 per cent in 1894, Colorado follows Tennessee 
closely, producing in 1895 about 2.4 per cent of the total. Virginia's 
proportion of the total in 1895 was the same as in 1894, being about 
2 per cent. · ' 

Comparing the tonnage of the States in 1894 and 1895 it will be seen 
that all of the six chief coke-producing States increased their total 
production in 1895 over 1894. The increased production in Pennsyl
vania in 1895 over 1894 was 3,340,438 tons, or 55 per cent; in West 
Virginia, 91,273 tons, or 8 per cent; iu Alabama, 520,522 tons, or 56 
per cent; iii Tennessee, 104,144 tons, or about 36 per cent; in Colorado, 
1G,698 tons, or 5~ per cent, and in Virginia, 64,647 tons, or nearly 
36 per cent. 
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In the following table are consolidated the statistics of the manu
facture of coke in the United States from·1880 to 1895, ~nclusive: 

Statistics of the 1nanufactnre of coke in the United States, 1880 to 1895, inclusi re. 

~ ... o,-eus. 
Eatab- Coke pro-lish- Coal used. 
ments. Enild- duced. 

Built. 

Tot~l 
value of coke 

at ovens. 

---~ 
Valne 

\of coke Yield 
at ofcoal 

ovens, in coko. 
per ton. 

I 
in g. 

----- ---

Short tons. Short tons. 

----
Per ct. 

1880 .. - 186 12,372 1,15\J 5,237,741 3,338,300 $6,631,267 $1. !)!) 63 

1881.-- UJ7 14,11!) 1,005 6,546,662 4, 113, 760 7,725,175 1. 88 63 
1882 ... 215 16,356 712 7,577,648 4, 793,321 8,462,167 1.77 63 

1883.-- 231 18,304 407 8, 516, 670 5,464,721 8, 121,607 1. 4!) 64 

1884.-- 250 1!J,557 812 7,951,974 4,873,805 7,242,878 1. 49 61 

1885.-- 233 20,116 432 8,071,126 5, 106,696 7, 629,118 1. 49 63 
1886 ... 222 22,597 4, 154 10,688,972 6,845,369 11,153,366 1. 63 64 

1887.-- 270 26,001 3,584 11,859,752 7, 611,705 15,321, 116 2.01 64 
1888 ... 261 30,059 2,587 12, 9<15, 350 8, 540,030 12,445, 9li3 1. 46 66 
1889 .. - 252 34,165 2,115 15,960,973 10,258,022 16,630,301 1. 62 64 

1890.-- 253 37, 158 1, 547 18,005,20!) 11,508,021 23,215, 302 2.02 64 

1891.-- 243 40,2451 !)11 16,344,540 10,352,688 20,393,216 
1892.-- 261 42,002 1,893 18,813,337 12,010,829 23,536,141 
1893 .. - 258 44,201 717 14,H17,146 9,477,580 16,523,714 

1. 97 

:: I 1. 96 
1. 74 63.5 

l;_·· 260 44,7721 591 a14,348, 750 9, 203! 632 a12,328, 856 

~~65 45,565 I 638 20,848,323 13, 333, 714 lb19,23·1, 319 '"tJ 1. 44 6<1 

ttExcluding New York. b Excluding New York an(l Texas. 

TOTAL NUMBER OF COKE WORKS IN THE UNITED STATES. 

_The following table gives the number of establishments mmmfactur
ing coke in the United States at tho close of each year from 1880 to 
1895, by States: 

Nurnber of establishments in the United States manufacturing coke on Decembe1· 31 of each 
year j1-mn 1880 to 1895. 

[state or 'l:erritory. 1880. 11881. 188~. 1883. 1884. 1885. 11880. 1887. 

Alabama _______ _ 

Colorauo _______ _ 

Georgitl ........ . 

Illinois_ ...... _ .. 

Indiana------ ... 
Indian Territory_ 

·I 

1 

1 

6 

2 
1 

2 

4 

2 

1 

G 

2 

1 

3 

5 

1 

7 

2 

1 

3 

6 

7 

1 

7 

2 

l 

4 

8 

8 

1 

9 

2 

1 

4 

11 
7 

2 

2 

1 
4 

14 15 

7 7 
2 2 

9 8 
4 •1 

1 

4 

1 

4 I Kansas ........ · .. 

I Kentnc~y-::: ~: ~: '--~-'----~--'---~-· ---~---'---~-'-----~~-' - ~_j 
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Nttmber of establishments in the Unitell States tnanufactttring coke on December 31 of each 
year f1'01n 1880 to 1895-Continued. 

I , ....... ;.;;,.."' ·- _ .... J 00~~-1-88_3_~-1-8~-4.--18-85-.-1_-~-886. 1887.

1 

Montana . . . . . . . . 0 0 0 1 3 2 4 2 

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

New York ....... -----·i·-···· ...... I.-.-- .. --- .. 

Ohio·-·-··...... 15 15 

Pennsylvania . . . 124 132 

16 18 19 13 15 15 

151 

11 

137 140 

8 11 

145 133 108 

Tennessee .... _ . . 6 6 13 12 12 

Texas ... _ ...... . 

Utah ........ ___ _ 

Virginia ....... . 

·washington .... . 

West Virginia .. . 

'Visconsin ...... . 

Wyoming .... __ . 

0 

1 

0 

0 

18 

0 

0 

0 

1 

0 

0 

19 

0 

0 

0 

1 

0 

0 

22 

0 

0 

0 

1 

1 

0 

24 

0 

0 0 

1 ' 1 
1 1 

1 1 

27 27 

0 0 
0 0 0 

1 0 

1 0 

2 2 

1 1 

29 39 

0 0 
0 0 

TotaL ____ .
1 

186 197 215 1 231 

1

-250 --23_3_ --222 -2-70-

1888. 1889. 11890. State or Territory. 

='---;=== 

1891. 1892. 11893. 1894. 1895. 

-~-------,---1 
Alabama . . . . . . . . 18 19 20 21 20 23 22 22 

Colomdo . . . . . . . . 7 9 8 7 9 8 8 !l 

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

Illinois .. _ .... _ _ _ 8 4 4 

Indiana......... :3 4 4 

Indian Territory. 1 1 1 

Kansas _. _ .... __ . 6 6 7 

Kentucky....... 10 9 9 

Missouri . . . . . . . . 1 :3 3 

Montana ...... _. 1 2 2 

1 

1 

2 

1 

6 

7 

3 
2 

1 

1 

2 

1 

6 

5 

2 
Now Mexico.... . 1 2 2 1 1 

New York··--······--· ..... . 
Ohio ____ ........ 15 13 13 9 10 

1 

1 

2 

1 

6 

4 

3 

2 

1 

1 

9 

Pennsylvania.... 120 109 

Tennessee . . . . . . . 11 12 

106 109 109 102 

Texas __ ..... __ . . 0 0 

Utah ...... ··---· 0 1 

Virginia .u-· .... 2 2 

Washington..... 3 1 

West Virginia .. . 

Wisconsin ...... . 

Wyoming ...... . 

52 

1 

0 

53 

1 

1 

11 11 11 11 

0 0 0 0 

1 1 1 1 

2 2 2 2 

2 2 3 3 

55 
1 

1 

55 
1 

1 

72 

1 

1 

75 

1 

1 

1 

1 

2 

1 

6 

6 

3 

2 

1 

1 

8 

1 

3 

2 

1 

5 
5 

3 

3 

1 

1 

8 

101 99 

11 12 

0 1 
1 1 

2 5 

3 3 

78 78 

1 1 

1 1 

L -----~-----------
Total. ____ . 261 253 253 243 261 258 260 265 

---.--- _'__ _ __!.. _ __-'_ __ ___, __ '---------
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The word "establishment" is rather au indefinite one. In some 
cases proprietors of coke works owning several different banks or 
blocks of ovens will report them all as one establishment, they being 
under one general management. In other cases they will be reported 
separately. The number differs so much from year to year as to make 
this table of but little value for comparison. 

The number of establishments in the country for each year since 
1850 for which there are any returns is as follows: 

Number of coke establishments in the United States since 1850. · 

_____ x_Te_a_r. _____ 
1
_:N_u_u_'1J_e_r.

1

!____, ___ 'y,,., I N•m'"'' I 

1850 (census year) . . . . . . 4 1886, December 31 ...... ! 222 I 
1860 (census year) . . . . . . 21 1887, December 31 ...... ' 270 

1870 (census year) . . . . . . 25 1888, December 31 ..... _I 261 

1880 (census year) . . . . . . 149 1889, December 31 .. · .... j 

1880, December 31 . . . . . . 186 1890, December 31 ... ·.·._I·· 
1881, December 31 . . . . . . 197 1891, December 31 .... ..J 

I 
1882, December 31 . . . . . . 215 1892, December 31 ...... I 
1883, December 31 . . . . . . 231 1893, December 31 ..... ·I 

1

1884, December 31 . . . . . . 250 1894, December 31 ...... 

1 
1885, December 31 . . . . . . _2_3_3____, __ 18_9_5_, _D_e_ce:ber 31 ..... . 

253 

253 

243 

261 

258 

260 

265 

NUMBER OF COKE OVENS IN THE UNITED STATES. 

The following table shows the number of coke ovens in each State 
and Territory on December 31 of each year from 1880 to 1895, together 
with the total number of ovens in the United States at the close of 
each of these years. In the earlier years covered by this table some 
coke was made in pits and on the ground, and in testing the adapta
bility of certain coals to the manufacture of coke this is still customary, 
though in the latter years but little of the coke reported as produced 
in the United States was made by any other method than in ovens. 

Nurnber of coke ovens i.n the Un·ited States on Decmnbe1· 31 of each of the years frOln~ 
1880 to 1895. 

1880. 1881 I "•W,m Torr;,.,, 

Alabama ....... .. 316 41 

Colorado ....... .. 200 26 

Georgia ........ .. 140 18 

Illinois........... 176 

Indiana .. .. .. . .. . -15 

Indian Territory.. 20 

Kansas........... 6 

Kentucky .. .. .. .. 45 

17 

4 

2 

1 

4 

I 1882. 

~-

6 536 

7 344 

0 220 

6 304 

5 37 

0 20 

5 20 

5 45 

1886. 1883. : 1884. 1 188fi. 

-- --- ---· ----~ 767 . ~l76 I 1, 075 1, :'101 

352 . 409 ! 434 433 

264 " 300 : 300 300 

316 3251 320 335 
37 I 37 I 37 100 

20 1 20 40 40 

231 
23 23 36 

45 45 33 76 
I 

·----

1,555 

532 

300 

278 

119 

80 

:u 
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Numb~r of coke ovens in the United States 01~ December 31 of each of the years from 
1880 to 1895-Continnefl. 

0 0 0 0 0 4 
Montana ........ . 0 0 0 2 5 2 16 27 
New Mexico...... 0 0 0 12 70 70 70 70 
New York ....................... . ----- ------- ·------ ------- ------- ---------
Ohio . . . . . . . . . . . . . 616 641 647 682 732 642 560 585 

Pennsylvania. . . . . 9, 501 110, 881 12 

~::::~~~~ ~~:: ~::: ... ~~~- ... ~~~ ... 
,424 13,610 14,285 14,553 16,314 18,294 

861 992 1,105 1, 387 1, 485 1,560 

----- ------- ------- -----·. ------- ---------
Utah............. 20 20 20 20 20 20 20 0 
Virginia . . . . . . . . . 0 0 0 200 200 200 350 350 

Washington . . . . . . 0 0 0 0 0 2 11 30 
West Virginia .... 631 689 878 962 1, 005 978 1,100 2, 080 
Wisconsin.... . . . . 0 0 0 0 0 0 0 0 
Wyoming........ 0 0 0 0 0 0 0 0 

Total.. ....... )12, 372 14, 119~~ '356 -~----1 18, 304 19, 557 20, llH 22, 597 26,001 
[==========~==~=== 

State or Territor~ ~ ~~ __ 1890. 

--

Alabama . . . . . . . . . 2, 475 :~, 944 4 

Colorado . . . . . . . . . 602 834 

Georgia . . . . . . . . . . 290 300 

Illinois....... . . . . 221 H9 

Indiana ......... . 

Indian Terri tory .. 

103 

so 
111 

78 
Kansas . . . . . . . . . . . 58 68

1 
Kentucky . . . . . . . . 132 166 

Missouri . . . . . . . . . 4 9 1 

Montana . . . . . . . . . 40 90 1 

New Mexico...... 70 70 1 

'805 
916 

300 

148 

101 

78 

68 

175 

10 

140 

70 
New York ..................•... I. ------
Ohio............. 547 462 i 443 

1891. 1892. 1893. 

--- ---- ---
5,068 5,320 5,548 

948 a1,128 al,154 

300 300 338 

25 24 24 

84 84 94 

80 so 80 

72 75 75 

115 287 283 

10 10 10 

140 153 153 

bO 50 50 
....... [ ....... c12 

421 1· <136 435 

Pennsylvania ..... :20,381 22, 143 !2 

Tennessee ...... , -11, 634 1, 639 

3,430 25,324 25,366 125,744 

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

Utah............. 0 34 

Virginia ........ . 

Washington ..... . 

550 

30 

550 

30 

West Virginia .... 2, 792 3, 438 

·wisconsin........ 50 50 

1, 66•1 

------
so 

550 

30 

4,060 

70 

1,995 1,941 

------- .......... 

80 83 

550 594 

80 84 

4, 621 5,843 

120 120 

j ·wyoming ........ ~-0 __ o ~-20 24 24 
-------

L_:'_otal. ....... ·130, 059 134, 165 3 7, 158 1'10, 057 42, 002 
----

1, 942 

-------
83 

594 

84 

7, 354 

120 

24 

4.4,201 

c Sernet-Solvay ovens. 

1894. 1895. 

-----

5,551 5,658 

ct1, 154 a 1, 169 

338 330 

24 129 

94 94 

80 so 
61 55 

:1!13 293 

10 10 

153 303 

50 50 

c12 c12 

363 377 

25,824 d26, 04-2 

1,860 1,903 

------- 6 

83 84 

736 832 

84 110 

7,858 7,834 

120 120 

"~ ---1-
H, 772 4-5, 565 . 

aluc1m1es 36 gas retorts. 
b Coke was made in pits. <lincludes 60 Otto-Hoffmann ovens. 
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From the above table it will be noted that the total number of coke 
ovens in the United States increased from 44,772 in 1894 to 45,565 in 
1895. As we have heretofore stated, a calculation based on this table 
and the one ~bowing production indicates that ovens in certain States 
were in more active operation than those in other States. For instance, 
Alabama in 1895 had 5,658 ovens, while "\¥est Virginia had 7~834, and 
yet Alabama, with its smaller number of ovens, produced a larger 
amount of coke. The product per oven in West Virginia in 1895 was 
Hi4 tons, in Alabama 255 tons, and in Pennsylvania 361 tons. In 1894 
the product per oven in these States was, in West Virginia 152 tons, 
in Alabama 166 tons, and in Pennsylvania 235 tons. 

Most of the coke ovens in the United States are of the solid-wall 
type, in which the coal is coked by heat generated in the oven itself. 
Most of these ovens are of the regular beehive shape. A few are 
somewhat modified in form, the oven being long and shaped like a 
muffle. Other ovens, while they retain the beehive form, have hollow 
tiles near the top into which the air previously heated enters for com
bustion. 

At the close of 1895 there were in operation in the United States, in 
addition to the 12 Semet-Solvay ovens that have been operated for the 
past two years at Syracuse, 60 Otto-Hoffmann ovens at Johnstown, Pa., 
while 50 Semet-Solvay ovens were in course of construction at Dunbar, 
Pa., 50 more of the same type at Sharon, Pa., and the foundations were 
in for 60 additional Otto-Hoffrnann ovens at Johnstown. Three ovens 
on the Slocum principle, whieh is like all of the horizontal ovens, a 
modifieu Carves, were built at Bolivar, Pa., and 30 by-product beehive 
ovens on the Newton-Chambers system were nearly finished at Latrobe, 
Pa. Sinee the close of 1895 Mr. H.lVI. Whitney has complete<! arrange
ments to erect a large uumber of by-product ovens on the Slocum 
principle at Boston, the ehief object being the saving of the gas for 
fuel anu illumiuating purposes, lVlr. Whitney having made a eontract 
with the Boston Gas Company to supply them with all of the gas they 
will use for a term of years. The Illinois Steel Company have also 
arranged with Mr. Huessener for the erection of a bank of modified 
Huessener ovens, which will be located either in the Connellsville 
region or at their works at South Chicago. Other blocks of ovens are 
contemplated, but, so far as has been learned, these are the only ones 
that arc absolutely under construction. 

NUMBER OF OVENS BUILDING IN THE UNITED STATES. 

The followiug table gives the number of ovens aetually in course of 
construction at the elose of each year from 1880 to 189.5. It should be 
understood that this table does not include the increase in the number 
of ovens during the year. It only gives the nilm ber of ovens actually 
in course of construction at the close of each year. It will be noted 
that the number in course of erection at the close of 189.5 was 638. 
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Number of coke ovens building ·in the r:nUed States at the close of ~ach of the ycm·s f1'0in 
1880 to 1895. 

-~-s::·:-:;,::tory. _ 1830. _ 1881. I 1882. 1883. _1884. 11885. I 1886. ~;:--
Alabama . -.. . .. . .. . 100 120 0 122 242 16 1, 012 1, 362 
Colorado........... 50 0 0 0 24 0 0 0 
Georgia............ ·10 40 44 36 0 0 0 0 
Illinois ............ 

1 

0 0 0 0 0 0 0 0 
Indiana............ 0 0 0 0 0 0 18 0 
JndianTerritory .... 0 

0
o
01 

0 0 0 0 0 0 
Kansas............. 0 0 0 0 o 0 ·o 
Kentucky .. .. .. . .. . 0 0 0 0 0 2 0 
Missouri • .. . . .. .. . . 0 0 0 0 0 0 0 0 
Montana ........... 0 0 0 0 12 0 0 0 
New Mexico........ 0 0 12 28 0 0 0 0 
Ne-ivYork .......................................................... . 
Ohio .............. _ 25 0 0 0 0 0 0 223 
Pennsylvania . .. .. . 836 761 6·12 211 232 317 2, 558 802 
Tennessee.......... 68 84 14 10 175 36 126 165 
Texas .. .. .. .. .. .. .. 0 0 0 0 0 0 0 0 
Virginia........... 0 0 0 0 0 0 100 300 
Washington........ 0 0 0 0 0 0 21 0 
West Virginia...... 40 0 0 0 127 63 317 742 
'Wisconsin.......... 0 0 0 0 0 0 0 0 
Wyoming . .. . .. .. .. 0 0 0 0 0 0 0 0 

--- --------------- ---
Total .. .. .. .. 1, 159 1, 005 712 407 812 432 <t, 154 )3, 594 -

State or Territory. 1888. 1889._ 1890_:__ ~ ~~ ~~~-1894.~~ 
Alabama........... 406 427 :~71 50 90 60 I 50 50 
Colorado...... . .. . . 100 50 30 21 220 200 250 0 
Georgia .. .. .. .. .. .. 0 0 0 0 0 0 ( 0 0 

~:~!::;~~~;~~;>:: ~ ~ ~ ~ ~ ~ I ~ ~ 
~;~:~r~-J~~:::~::::: ~ 10~ 30~ 2~ 10~ 10~ I ~ ~ 
Montana........... 0 50 0 0 0 0 i 0 0 
Newl\fexico ........ 0 0 0 ·0 0 o) 0 o 
NewYork ............................................... : .... ) nl3 a13 
Ohio . . . . . . . . . . . . . . . 12 0 1 0 0 0 0 0 
Pennsylvania ------ 1,565 
Tennessee ........... 84 
Texas .............. 0 

I 
Virginia ----·-----· 0 
vVashington ........ 100 
West Virginia ...... 318 
Wisconsin .......... 0 

567 7-L 
40 292 

0 0 
250 250 

0 80 
631 334 

0 0 

11 269 19 118 b 170 
0 0 0 0 0 
0 

250 
0 

0 I 0 
206 206 
30 0 

0 
100 

0 

0 
350 

0 
555 978 132 60 .55 

0 0 0 0 0 

Wyoming .......... __ o_ --~ _ ~ ___ o_ --~ __ o ____ o_. __ o _ 
Total __ .. .. .. 2, 587 2, lliJ 1, 735 911 1, 893 717 591 I 638 

~------------ --------------------------
a Semet-Solvay. b Includes 60 Otto-Hoffmann and 50 Scmet-Solvay ovens. 
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PRODUCTION OF COKE FROM 188o TO 1895· 

The :production of coke iu the several States and Territories from 1880 
to 1895 is shown in the following table: 

Amount of coke produced, in short tons, in the united States front 1880 to 1895, inclusiu, 
by States and Terl'itorieR. 

fte or Ter~itory. ~~o_._l __ l_s8_1_. -:--1-S-82_._
1 

__ 1_8 _ 

Alabama . _. ____ 1 60, 781 109, 033 152, 940 217 

83. 

'531 
Colorauo ... _. _ _ 25, 568 48, 587 102, 105 133 '997 
Georgia . . . . . . . . 38, 041 41, 376 46, 602 67 '012 
Illinois .... _ ... . 

Indiana ..... _ .. . 

Indian Territory_ 

Kansas .. _ ... - .. . 

Kentucky ..... __ 

Missouri ..... __ _ 

12,700 

0 
1, 54() 

3,070 

4,250 

0 

14,800 11,400 13 

0 0 

1, 768 2, 025 2 

5, 670 6, 080 8 
4,370 4,070 5 

0 0 
Montana .... ____ 0 0 0 

NewMexieo..... 0 0 1,000 :~ 

New York .... _ .. ____________________ .... ------ ____ _ 

,400 

0 

,573 

'430 

'025 
0 

0 

'905 

-----
Ohio ...... _. . . . . 100, 596 119, •169 103, 722 87 '834 

, 4G4_ 

,691 

0 

'3·10 

-----

Pennsylvania ... 
1
2, 821, 384 3, <137, 708 3, 945, 034

1

4, 438 

Tennessee ..... _ -I 130, 609 143, 853 187, 695 203 

Utah............ 1,000 0 250 

Virginia ........ 1 0 0 0 I 25 

Washington .... _I 0 0 0 

West Virginia_ .. I 138, 755 187, 126 230, 398 257 '519 
Wisconsin ...... _I 0 0 0 0 
Wyoming ...... _I 0 0 0 0 

1884. 1885. 

24<t, 009 301,180 

115, 71!) 131,960 

79,2()8 70,669 

13,095 10,350 

0 0 

1, 912 3,584 

7,190 8,050 

2,223 2,704 

0 0 

75 175 

18,282 17,940 

-... ·----.- -----------
G2,709 3H,416 

3,822,128 3,991,805 

219,723 218,842 

0 0 

63,600 ·19, 139 

400 311 
223,472 260,571 

0 0 

0 0 

, 121 /4, 873, 8o5j5, ~~· ~96 
/ ___ ----------

Total . _. _ .13, 338, 300 4, 113, 760 4, 793, 321 5, 464 
I 

1s8n. 1890. 

-----
1, 030,510 1,072,942 

187,638 245,756 

94,727 102,233 

11,583 5,000 

8,301 6,013 

State or Territory.-~ 1886. I ·- 1887. 1888. 

-Alabama .. = ~--375, 054 , -----;;25, 020- - 508, 51; 

Colorado ..... ___ . 142,797 170,698 179,682 

Georgia .... ___ .-I 82, 680 79, 241 83, 721 

Illinois ...... ___ .r 8, 103 9, 198 7, 410 

Indiana ......... 1 6,124 17,658 11,956 

Indian Territor;.·_ 6, 351 10,060 7, 502 6,639 6,639 
Kansas_. __ .. _. _ _ 12, 493 14, 950 14, 831 13,910 12,311 

13,021 12,343 

5,275 6,136 

14,043 14,427 

3,460 2,050 

Kentucky._ ..... 

1 

4, 528 H, 565 23, 150 

Missouri _ ..... _ _ 0 2, 970 2, 600 

l ~ontana:·------ 0 7,200 12,000 J 
::Sew Mexico .... -I 10, 236 13, 710 8, 540 
________ _.__! ------'-------'-------1 ----------

I 
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Amount of coke produced, in Rhort tons, in t~w f!nited StateR from 1880 to 1895, inclusive, 
b!' States and Terntones-Continued. 

I ~a-te_o_r _Tcr_r_it-or_y._ --1-88_6_. ____ 1s_s_1. _____ 1s_s_s. __ , ___ 1_s_s9_. __ 

New York ....... ------ -----· 0 0 0 
Ohio------·----· 
Pennsylvania ... 
Tennessee ... __ .. 

Utah .... ------·-
Virginia . _ .. __ .. 

Washington. ___ _ 

West Virginia ... 

·wisconsin ... _ .. 

Wyoming_------

Total __ ... 

34,932 
5, 406, 5!J7 

368,139 
0 

122,352 
825 

264,158 
0 

0 

6, 845,369 

93,004 67,194 75,124 
5, 832, 849 6, 545, 779 7, 659, 055 

396, 979 385, 693 359, 710 
0 0 761 

166, 947 149, 199 146, 528 
14, u25 o 3, 841 

442, 031 531, 762 uo7, 880 
0 500 16,016 
0 0 0 

7, 611,705 8,540,030 10,258,022 

1892. 1893. 1894. 

74,633 
8,560,245 

348,728 
8, 528 

165,847 
5,837 

833, 377 
24,976 

0 

11,508,021 

1895. 

1 

Slate or Tezritory. ~--1-89-1. _ 
----- ---------- -----1 

Alabama--------

Colorado .... ----
Georgia __ ..... _. 
Illinois .. ___ .. __ _ 

Indiana __ ..... _. 

Indian Territory 

Kansas ......... . 

Kentucky ...... . 

Miss on ri ........ 
1 Montana : .. _ .... 

1 

New Mexico ... .. 
New York ____ .. . 

Ohio ........ _ .. . 

Pennsylvania .. . 

Tennessee ...... . 

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

Utah .... _ ..... .. 

Virginia ....... . 

'V ashington. ___ . 

'Vest Virginia. __ 

'Visconsin ...... . 

Wyoming-------

1, 282,496 
277,074 
103,057 

5,200 
3,798 
9,464 

H-,174 
33,777 
6,872 

29,009 
2,300 

0 

38,718 
6,954,846 

364,318. 
0 

7,949 
167,516 

6, 000 
1, 009, 051 

34,387 
2,682 

1,501,571 
365,920 
81,807 
3,170 
2,207 
3,569 
9,132 

36,123 
7,299 

34,557 
0 

0 

51,818 
8,327,612 

354,096 
0 

7,309 
H7, 912 

7,177 
1, 034,750 

33,800 
0 

1,1n8,085 
346,081 
90,726 
2,200 
5,724 
7,135 
8,565 

48,619 
5,905 

29,945 
5,803 

12,850 
22,436 

fi,229,051 
265,777 

0 

16,005 
125,092 

6, 731 
1,062,076 

14,958 
2,916 

923,817 
301, 140 

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

29,748 
2,250 

17,388 
6,529 

16,500 
32,640 

6,063,7i7 
292,646 

0 

16,056 
180,091 

5,245 
1, 193, 933 

4,250 
4,352 

1, 444,_339 
317,838 
60,212 
2, 250 
4, 80<1 
5,175 
5,287 

25,460 
2,028 

25,237 
14, 663 
18,521 
29,050 

9, 404,215 
396, 790 

286 
22,519 

244,738 
15,129 

1, 285,206 
4,972 
4, 895 

Total ... _. lO, 352, 688 12, 010, 8291 9, 4 77, 580 9, 203, 632 13, 833, 7M 
'---------~----~ ------------ ---------------

The following table gives the relative rank of the States and Ter
ritories in the production of coke in the years 1880 to 1895, both 
inclusive: 



Rank of the States and Territories in production of coke jro1n 1880 to 1895. 

I= ' S<•W o. T•rr""'' I ''"'· I '~ •~ I '~' ~~~ _""':._ 1_,~"':_ I '""' 'M"·i ''"" I MOO '""'l '"" I '"" ~~~_'_'"' 
I 

I enn8ylvama .... ------------------1 1 I 1 1 1 1 1 1 1 • 1 1 1 1 1 1 1 1 
Alabama--------------------------~ iJ 

1 

5 4 3 2 2 2 4 3 2 2 2 2 2 3 2 
WestVirginia _____________________ 2 2 2 2 3 3 4 2 2 3 3 3 3 3 2 3 

Tennessee .............. _ ... _ ... _ .. , 3 3 3 4 ·1 4 3 3 4 4 4 4 5 5 5 4 

Colorado . _. _ ............. _. _ . _. _ _ _ 7 6 61 5 5 5 5 5 5 5 5 5 4 4 4 5 

Virginia ..... ----------------------~------------------ 8 7 7 6 6 6 6 6 6 6 6 6 6 
Georgia ....... - ................ _ . _ 6 7 7 7 6 6 7 8 7 7 7 7 7 7 7 7 

Ohio ..... _ ......... _. _ ....... ___ : ·1 4 4 5 6 8 8 8 7 8 8 8 8 8 10 8 8 
Kentucky . _ .... _ ..... _. _. _ ... _ . ~ _. 9 10 10 11 12 13 14 12 9 12 11 10 \l 8 9 9 

Montan:L . _ .. - ................ _. _. _ ------ __ . _ ......... _. _. 15 15 . . . . . . 16 12 10 10 11 10 0 10 10 
Utah. _____________________________ i 12 ______ 13 ------------------ _____ ------ ----- 1D 13 14 131 11 12 11 

NewYork .. -----------------------1------ ----- ------1------ ----------- ----- ...... ------~------ ------~------ -----~ 1.3 11 12 
Washington.-------------------------'--------------------- 14 14 15 11 10 17 17 16 15 16 16 13 

New:Mexico.----------------------~'------------ 12 12 9 9 10 13 14 18 1\l. 20 -----~18 1.'1 14 
Kansas---------------------------- 10 9 9 10 11 11 9 10 11 11 12 12 12 14 13 15 
IndianTerritory ............ _. _____ 11 11 11 13 13 12 12 14 15 15 14 13 16

1

1.5 19 16 

\Visconsiu _______________________ _-_ ------ ______ ------ ------------------ _____ ------ 18 ·n 9 9 11 12 18 17 

Wyoming-------------------------~------ ------1------1------------------------------------------------ 19 ------ 20 17

1

18 
Indiana ....... - . -.-. -.-. - ........ -I- .. _ .. _ .................... _ .. _ _ _ _ _ _ 13 9 13 14 16 18 171 19 14 19 

Illinois---------------------------- 8 81 8 9 10 10 11 15 16 13 18 17 18 21 21 20 

Missouri ......... ------------------1------ ------------ ------~------~------~------~ 17 17 16 15 151 141 17 20121 

Texas -----------------------------j------ ------1·----- ----------.-- ...... ------------ -----· ·----- ------------------------------ 22 

c 
0 

~ 

01 
01 
01 
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An inspection of the above table indicates that one change in the 
relative rank of the coke-producing States was between Alabama and 
West Virginia, these two States exehanging places, Alabama becom
ing second, whereas it was third in 1894, and West Virginia becoming 
third, whereas it was seeond in 1894. Colorado and Tennessee also 
exchanged places, 1'ennessee becoming fourth and Colorado fifth of 
the States. 

VALUE AND AVERAGE SELLING PRICE OF COKE. 

In the following table is given the total value of coke produced in the 
United States in eaeh year from 1880 to 1895, inclusive: 

Total value at the orens of the coke made in the United States in the yca1·s from .1880 to 
.1895, inclusive, by States and 1'en·itoriea. 

I ~Stateo;;errit.ory. ·1880-. --~·-;-~---~ ~8~~~ ----;;8~~ 
--· ----- i. ____________ _ 

Alabama _______ - _ $183, 063 $326, 81!) $425, 940 $598, 4 73 $609, 1.85 $755, 645 

Colorado _______ -- 145, 226 267, 156 4 76, 665 584, 578 409, 930 512, 162 

Georgia ________ -. 81, 789 88, 753 100, 194 14 7, 166 169, 192 144, 198 
Illinois __________ . 41,950 

Indiana---------- 0 
Indian 'l'erri tory-_ 4, 638 
Kansas _________ - _ 6, 000 

Kentucky . _ _ _ _ _ _ _ 12, 250 

Mis~ouri _______ -- 0 

45,850 

0 

5 .• 304 

10,200 

12,630 

0 

2fl, 050 

0 

6,075 

11, 460 

11,530 

0 

28,200 

0 

7,719 

16, 560 

14,425 

0 

25,639 

0 
5,736 

14,580 

8,760 

0 

27,798 

0 

12,902 

13, 255 

8,499 

0 
Montana . _ _ _ _ _ _ _ _ 0 ) · 0 0 0 900 2, 063 

NewMexico ... ---1 0 0 6,000 21,478, 91,410 89,700 

New York ______ -- ... --· ----1---------- ------ ---- ---------- ·----- ---- ----------
Ohio-------_------~ 2~5,9051 297,:28 266,113 ~ 225,660 I :56,294 109,723 
Pennsy lvama ____ t>, 2o51 040 

1

5, 898, o79 6, 133, 698 o, 410, 387 14, 183, 230 41 981, 656 

Tennessee __ . _ . _ _ _ 316, 607 342, 585 4 72, 505 459, 126 428, 870 398, 459 
Utah ____________ . 10, 000 0 2, 500 0 0 0 

Virginia ____ . _ _ _ _ 0 0 0 44, 345 111, 300 85, 993 

\Vashington ______ l 0 0 0 0 1,900 1,477 

WestVirginia ____ 318,797 429,571 520,437 563,490 425,952 485,588 

Wisconsin ____ ----~ 0' 0 0 0 0 0 
Wyoming ________ 

1 

0 ' 0 0 0 0 0 

Total ______ 6, 631, 265 7, 725, 175 !8, 462,-16718, 121,601 ~878 7,62r018 
i=~= 

State or Territory. I 1886. 1887. 1888. 1889. 1890. 

------------------ ------
Alabama ___ . _____ l $993,302 $775,090 $11 189, 679 $2,372,417 $2,589,447 

Colorado ___ . _ _ _ _ _ 5fi9, 120 682, 778 716, 305 643, 4 79 959, 246 

Georgia __________ 179,031 174,410 177,907 149,059 150,995 

U
II:linois _ _ _ _ _ _ _ _ _ _ _ 21, 487 19, 594 21, 038 29, 764 11, 25;UO 

ll(Jiaua· ___ .. _ _ _ _ _ 17, 953 5~, 141 31, !J=~ 25, 9:2 ;9, ~06 
udiau Territory__ · 22,229 3.'!, 435 21, 7otJ 17, 9n7 Jl, o77 

~----·--'-------------- ----
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Totalralue at the Ol!ens of Ow coke ·made in the United States in the yea1's f1'on• 1880 to 
1895, inclusive, by States nnr]. Territories-Continued. 

lstate 01~ Territory. j . 1886. ~ ~ --~-

\Kansas ........... l $19, 204 

1888. 

--$28,5751 

Kentucky . . . . . . . . 10, 082 
Missouri ...... .. . 0 

Montann. . . . . . . . . . 0 

New Mexico ..... . 51,180 
New York .................... . 

Ohio ............ ·I 
Pennsyh·ania .... . 

Tennessee ....... . 

Utah ............ .. 

Virginia . _ ...... . 

Washington ..... . 

West Virginia .. .. 

\Visconsin ....... . 

\Vyoming ....... . 

94,042 
7,664,0.:::!3 

687,865 

0 
305,880 

4, 125 
513,843 

0 

0 

Totttl . . . . • . 11, 153, 366 

State or Territory. 1891. 

Alabama ..... _... $2, 986 .• 242 
Colorado ........ _ 896, !l84 

Georgia---------· 

Illinois .......... . 

Indiana ......... . 

Indian Territory .. 

KansaR .......... . 

Kentucky ....... . 
Missouri ... _ ... _. 

~Ion tan a .....•.... 

New ·Mexico ..... . 

231,878 
11,700 
7,596 

30,483 
3:3,296 
68,281 
10,000 

258,523 
10,925 

31,730 
10,395 
72,000 
82,260 

------------
245,981 

10,746,352 
870,900 

0 

417,368 
102,375 
976,732 

0 
0 

----
15,321,116 

I 
I 1892. 
I _____ 

I $3, 464, 623 
(t 1, 23·1, 320 

I 163,614 
7,133 
6,472 

12,402 

19,906 
72,563 

I 10,949 
311,013 

0 

..... ~~;:~~;·I New York .................. . 

Ohio ............ -I 76, 901 
Pennsylvania ...... 12, 679,826 
_'l'ennesseo ..... _. . 701, 803 
Utah ............ . 

Virginia ........ . 

\Vushington ..... . 

West Virginia ... . 

Wisconsin ....... . 

c::a~- ::·:: :· 

35,778 
265,107 
42,000 

1,845,043 
192,804 

8, 046 

20,393,216 

15,015,336 
72-i, 106 

-----------· 
322,486 
50,446 

1,821,965 
185,900 

0 

23,536,141 

$29,073 
47,244 
fl,100 

96,000 
51,240 

------ ......... 
166,330 

8, 230,759 
490,491 

0 
260,000 

0 
!l05, 549 

1,500 

0 
-----
12,445,963 

1893. 

------
$2,648,632 

(t 1, 137,488 
136,089 

-1,400 
9,048 

25, 072 

18,640 
97,350 

9, 735 
239, 560 
18,476 
35,925 
43,671 

9, 468,036 
491, 5:?3 

----·-------
282,898 

3·1, 207 
1, 716, 907 

95,851 
10,206 

16,523,714 

a Including Utab 1s value. 

1889. 

-----
$26,593 $29,116 
29,769 22,191 
;:;,800 9,240 

122,023 125,655 
18,408 10,025 

------------ ------------
188,222 218,090 

10, H3, 492 16,333, 674 
731,496 68·!, 116 

:>, 042 .37,196 
. 321), 861 278,724 

30,728 46,696 
1,074,177 1,524,746 

92,092 143, ()12 
0 0 

16, 630, 301 1 23,215,302 

189~. 1895. 

-----
$1,871,348 $3,033,521 

a903, 970 afl40, 987 
116,286 70,580 

!,400 4,500 
13, 102 9,333 
10,693 17, 657 
15,660 11,289 
51,566 37,219 
3,563 2,<142 

165,187 189,856 
28,213 29,491 

------------ ------------
90,875 69,655 

6, 585,489 11,908, 162 
480, 124 754,926 

________ ., ___ ------------
295,747 322,!)64 

18,249 64,632 

1,639,687 1,724,239 
19,465 26,103 
15,232 17,133 

-------
12,328,856 19,234,319 
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While this table gives the totals of the values as returned in the 
schedules, the figures do not always represent the same thing. A state
ment as to the actual selling price of the coke was asked for, and in 
most cases, including possibly 80 per cent of all the coke produced, the 
figures are the aetual selling price. In some cases, however, the value 
is an estimate. Considerable of the coke made in the United States is 
produced by proprietors of blast furnaces for consumption in their own 
furnaces, none being sold. The value, therefore, given for this coke 
would be an estimate, based in some instances, where there are coke 
works in the neighborhood selling coke for the general market, upon 
the price obtained for this coke; in other cases the cost is estimated at 
the cost of the coke at the furnaee, plus a small percentage for profit 
on the coking operation, while in still other cases the value given is only 
the actual cost of the coke at the ovens. 

In the following table is given tlw average value per short ton of 
the coke made in the United States for each year from 1880 to 1895, 
inclusive, by States and Territories. 



Average value prw short ton at the o11ens of the coke made in the United States in the years j1·om 1880 to 1895, inclu8i1Je, by States and TerritorieB. 

State or Territory. i ~~~~ 1882. I 1883. I 1884. I 1885. 

Alabama ..... __ . $3. 01 I $3. 00 $2. 79 $2. 75 $2. 50 $2. 50 

1886. 
-~ 

$2.65 

1887. 
--~ 

$2.39 

1888. 
-

$2.34 

1889.11890. 11891. 11892. 11893. I 1894. I 1895. 

$2. 30 . $2. 41 $2. 33 $2. 31 $2. 27 ~2. 0251 $2. 10 

3.99 4.00 4.00 

2.17 2.20 2.12 

Colorado . . . . . . . . 5. 68 5. 29 4. 67 4. 36 3. 45 3. 88 

Georgia ......... 2.15 2.15 2.15 2.20 2.13 2.04 

3A3 3.90 3.241 3.31 

1. 57 1. 48 2.25 2.00 

a3.13 a2.85 a2. 76 

1 50 1.25 1.17 

Illinois _______ ... 3. 30 3. 10 2. 55 2. 10 1. 96 2. 68 2.65 2.13 2.84 2.57 2.25 2.25 2.25 2,00 2.00 2.00 

Inrliana . _ ....... _ ..... _ . _ ......... __ .............. - .. -.-. - 2.93 2. 81 2.68 3.12 3.28 2.00 2.02 1. 58 2.00 1. 94 

Indian Territol'Y. 3. 00 3. 00 3. 00 3. oo· 3. 00 3. 60 3.50 3. 33 2.90 2.70 3.25 3.22 3.47 3.51 3.50 3.41 

Kansas. __ ._. __ . _ 1. 95 1. 80 1. 70 1. 96 2. 02 1. 65 1. 54 1.91 1. 96 1. 91 2.37 2.35 2.18 2.18 1.855 2.14 

Kentucky . . . . . . . 2. 88 2. 89 2. 83 2. 87 3. 94 3. 14 2. 23 I 2. 18 2. 041 2. 28 i 1. 80 2. 021 2. 01 
Missonrl ......... _. __ .. ' .... _ ... __ ....... _ .. _ ... ___ . . . . . . . . . . . . . . . 3. 50 3. 50 1. 10 I 1. 51 1. 46 1. 50 

2.00 1. 731 1. 46 

1. 65 1. 58 1. 20 

Montana ________ , _______ ! _______ .............. 12.00 11.72 ------- 10.00 8.00 8.69 8.71 8.91: 9.00 8.00 9.50 7. 49 

~::~0:~~~::::: :::::::!::::::· -~:~~- --~:~~- .. ~:~~- --~:~~- --~:~~- --~:~~- --~:~~- --~:~~- --~--~~-1--~:~~-1-----~-
0hio . . .. .. . . . .. . 2. 54 2. 49 2. 57 2. 57

1 

2. 49 2. 78 2. 69 2. 65 2. 48 2. 50 2. 92 1. 99 2. 1~ 

Pennsylvania _.. 1. 86 1. 70 1. 55 1. 22 1. 25 1. 25 1. 42 1. 84 1. 26 1. 40 1. 91 1. 82 1. 80 

Tennessee.-_..... 2. 42 2. 33 2. 52 2. 25 1. 95 1. 31 1. 87 2. 19 1. 27 2. 03 1. 96 1. 93 2. 05 

3.18 4.82 2.01 

2.80 ~-- . - -- --------
1. 95 2.78 2. 40 

1. 52 1. 086 1. 266 

1. 85 1. 64 1. 90 

Utah ............ 10.00 ....... 10.00 ------- ..................... , .............. 4.00 4.36 4.50 0 ------- -------'-------· 

Virgi~ia ............................. 1.75 1.~~ 1.7~ 2.50 2.50 1.74 2.22 1.68 1.58 :.18 :-26 1.6411.32 
Washmgton ................... ------- _______ 4.1o 4.7o 5.00 7.00 0 8.00 8.00 7.00 1.03 o.08 3.48 4.27 

1 v~~st Vi~ginia. _. 2. 30 I 2. 30 2. 26 2. 19 1.19 1. 86 1. 94 2. 22 1. 70 1. 76 ~- 8~ 1. 83 1. 76 1. 62 1. ~73 1. 3~ 

I \hsco~sm ...................... , ........................................ 3.00 5.75 o.7o 5.61 5.50 6.41 4.o815.2o 

I w,"::.:"~::: ~i ~; ~;:~~;~ ~ ::;~::;i~~~~;,;~~~ --;:~p:io -:~ ~~:Er~~ 
a Including Utah's value. b Value estimated. 

c 
0 
:;.::: 
F'J 

01 
01 
<:,0 
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From this table it appears that the average value per ton of coke in 
the United States in 189.1) was 10 cents a ton in excess of the value for 
1894. The average values of coke per ton in 1894 and 1895 were lower 
than in any other year since the beginning of the compilation of these 
statistics. In 1895 the average value per ton varied from $1.266 in 
Pennsylvania to $7.49 in Montana. In considering the above prices 
the statement previously made as to the meaning of these values must 
be borne in mind. 

COAL CONSUMED IN THE MANUFACTURE OF COKE. 

In the following table is given the total number of tons of coal used in 
the manufacture of coke in the United States for the years 1880 to 1895: 

Amou11t of coalnse1l in the 1nanujact1tre of coke ·in the United States frorn 1880 to 1895, 
inclusi1•e, by States nnd Terrilo1·ies. 

[Short tons.] 

I 
-- --·. -----,--------, 

State or Territory. 1880. 1881. 1882. 1883. 1884. 
I 

Alabama. ____ ---- 106,283 184,881 261,839 359,699 413, 184 

Colorado .... ---- 51,891 97,508 180,549 224,089 181,968 

Georgia .....••... 63,402 68,960 77,670 111,687 132,113 

Illinois .....•••.. 31,240 35,240 25,270 31,370 30;168 
Indiana. _____ . _ .. ______________ .. _________________________________ _ 

Indian Territory . 2, 494 2, 852 3, 266 4, 150 3, 084 

Kansas . . . . . . . . . . 4, 800 8, 800 9, 200 13, 400 11, 500 

Kentucky.... . . . . 7, 206 7, 406 6, 006 8, 437 3, 451 
Missouri ____ . ____ ------ ________ ------ _________ _ 

Montana ....................... __ ....................... . 

NewMexico ...... ------ .... ------ ... . 1,500 6,941 

I 

165 

29,990 

1885. 

507,934 

208,069 

117,781 

21,487 

5,781 

15,000 

5,075 

300 

31,889 

New York ........ ------ ____ -·---- .............. ------ ----·------ ---· ----------. I 

Ohio _____________ 172,453 !';01,145 181,577 152,5021108,164 68,796 

Pennsylvania ____ 4, 34 7, 558 5, 393, 503 6, 149, 179 16, 823, 275 16, 204, 604 6, 178, 500 

Tennessee . ____ . . 217, 656 241, 644 313, 537 330, 961 I 348, 295 412, 538 

Utah------------ 2,000 ---------- 500 __________ I----····· ......... . 
Virginia ••....... , ...................... _ _ _ _ _ _ _ _ 39, 000 99, 000 

'V ashington .. _ . . . . _ .... __ . . ___ . ___ . . ______ . . . . _ . . . . . . . . . 700 

West Virginia . . . 230, 758 304, 823 366, 653 411, 159 385, 588 

81,899 

544 

415,533 

;~::~~i;.: ::::::1:::::::::: :::::: :::: ::::::::::I:::::::::: •:: ::::::: :::::::::: 
I ------! ---

TotftL ...... 
1
5, 237, 741 6, 546, 762 7, 577, 646 18, 516, 670 17, 951, 974 8, 071, 126 

State or Territory. 1886. 1887. 1888. 1889. 1890. 

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

Alabama ________ 635, 120 550, 0·17 848,608 1,746,277 1,809,964 

Colorado ........ 228,060 267,487 274,212 299, 731 407,023 
Georgia .... _____ 136, 133 158,482 140,000 157,878 170,388 L Illinois .. ___ .... _ 17,806 16,596 13,020 19,250 9,000 

Indiana . ___ ..•.. 13,030 35,600 26,547 16,428 11,753 
·---·--
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Amount of coal used in the manufacture of coke in the United States front 1880 to 1895, 
inclusive, by States and Territories-Continued. 

[Short tons.] 

~r Territory. 1886. 1887. 1888. 1889. 1890. 

I mn Territory. 10,242 20,121 13, 126 13,277 13,278 
Kansas .......... 23,062 27,604 24,934 21,600 21,809 
Kentucky .... , .. 9,055 29,129 42,642 25,192 24,372 
Missouri ........ -... --- .. ----. 5,400 5,000 8,485 9,491 
Montana ........ ................ 10,800 20,000 30,576 32,148 
Now Mexico ..... 18,194 22,54() 14,628 7, 162 3, 980 
New York ....... ------------ -·----------

____ ., _______ 
------·----- ----------·-

Ohio ............ 59,332 164,()74 124,201 132,828 126,921 
Pennsylvania ... 8,290,849 8,938,438 9,673,0()7 11,581,292 13,046,143 
Tennessee ........ 621,669 655,857 630,099 626,016 600,387 
Texas ........... ---·-------- ---·-------- ·----------- -.. ----- .. ---- ·- ... -- ....... -....... 
Utah ···- -------- ------------ ------------ ------------ 2,217 24,058 
Virginia---- ....... 200,018 235,841 230,529 238,793 251,683 
Washington ..... 1,400 22,500 ------------ 6,983 9,120 
West Virginia ... 425,002 698,327 863,707 1,001,372 1,395,266 
Wjsconsin ....... ------------ ---·-···---- I, 000 25, 616 38,425 
Wyoming ....... ------------ ------ ...... --. ·----- ------ . -... --- ------ ------ ·-----

-----
Total. ..... 10,688,972 11,859,752 12,945,350 15,960,973 18,005,209 

State or Territory. 1891. 1892. 1893. I 1894. 1895. 

Alabama ........ 2,144,277 2,585,966 2,015,398 1,574,245 2,459,465 
Colorado ........ 452,749 a599, 200 a628, 935 a542, 429 a580, 584 
Georgia ......... 164,875 158,978 171, 645 166,523 118, 900 
Illinois .......... 10,000 4,800 3,300 3,800 3,600 
Indiana ......... 8,688 6,456 11,549 13,48() 9,898 
Indian Territory. 20,551 7,138 15,118 7,274 11,825 
Kansas .......... 27,181 15,437 13,645 13,.288 8, 42,1 
Kentucky ....... 64,390 70,783 97,212 66,418 63,419 
Missouri ........ 10,377 11,088 8, 875 1 3,442 3, 120 
:Montana ........ 61,667 64,412 61,770 33, 313 55,770 
New Mexico ..... 4,000 0 14,698 13,042 22,385 
New York ....... ~ -.. -.. --- .... -- ------------ 15,150 ------------ 22,207 
Ohio ............ 6(),320 95,236 42,963 55,324 51,921 
Pennsylvanitt .... 10,588,54<1 12,591,345 9,386,702 9,059,118 14,211,567 
Tennessee ....... 623,177 6oo, 126 1 449,511 516,802 684,655 
Texas ........... ------------ ------------ ------------ ------------ 530 
Utah ............ 25,281 I ---·-------- .......... ------ ------------ ------------
Virginilt ........ 285,113 226,517 194,059 280,524 410,737 
Washington ..... 10,000 12,372 11,374 8,563 22,973 
West Virginia .... 1,716,976 1,709,183 1,745,757 1,976,128 2,087,816 
Wisconsin ....... 52,904 <54, 300 24,085 6,343 8,287 

I 
Wyoming ....... 4,470 0 5,400 8,685 10,240 

Total. ..... 16,344,540 18,813,337 14,917, 146 14,348,750 20,848,323 

a Including Utah's consUIDption. 

17 GEOL, PT 3--36 
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In regard to this table, it is to be noted that in many cases the state
ment as to the amount of coal used in the production of coke is an esti
mate. .At but few works is the coal weighed before being charged into 
the ovens. .A great deal of the coke made in the United States is from 
run of mine-that is, all of the product of mining, lump, nut, and slack, 
as it comes to the mouth of the pit in the mine car is charged into the 
ovens-and if no coal is sold as coal it is comparatively easy to ascer
tain from the amounts paid for mining what is the amount of coal 
charged into the ovens. But even in such cases considerable difficulty 
arises from the fact that mining is paid for by the measured bushel or 
ton of so many cubic feet, while our statistics are by weight, and the 
measured bushel or ton .is often not the equivalent of the weighed 
bushel or ton. It is also true that in certain districts where the men 
are paid by the car the car contains even of measured tons more than 
the men are paid for. Under such circumstances it is not to the inter
est of the operator to weigh the coal as it is charged into the oven. 

Further, in many districts coke inaking is simply for the purpose of 
utilizing the slack coal produced iu mining or that which fa1ls through 
the screen at the tipple when lump is sold. In such cases the slack is 
rarely, if eyer, weighed as it is eharged into the ovens, so that any 
statement as to the amount of coal used at such works will be an esti
mate. At some works the coal is often weighed for a brief })eriod, and, 
the coke being weighed as it is sold, a percentage of yield is ascertained 
which is used in statements as to the amount of coal used and the yield 
of this coal in coke. 

Great care has been exercised, in view of these facts, to reach a sat
isfactory estimate as to the amount of coal used in the production of 
coke, as given in the table immediately preceding, and the percentage 
yield of coal in coke as shown in the table next subsequent. Analyses 
of coals from most of the districts in the United States have been 
secured. These analyses, checked by personal knowledge as to the 
wastefulness of the methods of coking in each district, have enabled 
the writer to reach a conclusion as to whether the returns made were 
approximately correct or not. Where it has been judged that they 
were iucorrect, correspondmJCe has usually led to revision. It is some
times the custom 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 carbon and ash in the coal. A. report from 
a certain coke works showed a yield of 77 per cent. This was equal to 
the average amount of fixed carbon and ash in the coal. Further 
inquiry developed the fact that at other mines in this district, using 
the same character of coal, the yield as reported varied from 50 to 66 
per cent. Upon the attention of the party making the return showing 
77 per cent ·being called to these facts the yield was reduced to 63 
per cent. As coke is sold by weight it has always been assumed that 
the report of production of coke was accurate, and where the coal 
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was not weighed, the yield of coal in coke being ascertained, a calcu
lation could be made which would show approximately the amount of 
coal used. 

But even under these conditions it is believed that more coal was 
actually used in the production of coke iu each of the years covered by 
the above table than is shown. 

The amount of coal necessary to produce a ton of coke, assuming 
that the above tables are approximately correct, was as follows: 

Coal1·equi1·ed to 1n·od•we a ton of colce in tons or pounds. 

Year. Tons. Pounds. Year. Tons. Ponnds. 

-·~- --- ---

1880 .. -------- 1. 57 3,140 1888 .... -- --·- 1.51 3, 020 

1881.-- - ------ 1.59 3,180 1889, ..... ---- 1. 55 3,100 

1882 .... -- ---· 1. 58 3,160 1890 .... ------ 1. 56 3,120 

1883 ... - ------ 1. 56 3, 120 1891.--- ------ 1. 58 3, 160 

1884.--- -- ---- 1. 63 3, 260 1892 ... · ... ---- 1. 57 3,140 

1885 ... - --·---- 1. liS 3,160 1893 .... ------ 1. 57 3,140 
1886 ... _______ 

1 

1. 56 3,120 1894 .•.... ---· 1.56 3,120 

1887---------- 1. 56 3,120 1895 .... ------ 1. 5r 3,120 

In the following table is shown the percentage yieL of coal in the 
manufacture of coke for the years 1880 to 1895. By the "yield" is of 
course meant the percentage of the constituents of the coal that remain 
as coke after the process of coking. 

While these tables show an average of something like G4 per cent 
for most of the years, it is believed that even this is a little too high. 
Probably the actual yield of coal in coke throughout the United States, 
if the actual weight of coal charged into the ovens and the actual 
weight of the coke drawn had been taken, would not have exceeded 60 
or 61 per cent. 



Percentage yield of coal in the manufacture of coke in the United States in the years 1880 to 1895, inclusive, by States and Territories. 

State or Territory. 1880. 1881. 1882. 1883. 1884. 11885. I 1886. 1887. 1888. 1889. 1890. ,, 1891. 1892. 1893. 1894. 1895. 1 

I -----------------,-------- ------------ --- ---
Alabama . . . . . . . . . . . 57 59 58 60 60 59 59 59 60 59 59 60 58 58 · 58. 7 58. 7 I 

Colorado ........... 49 50 57 60 64 63 62.6 64 65.6 63 60 61 63.9 a57.7 Ja58.5 a58.6[ 
I I 

Georgia . . . . . . . . . . . . 60 60 60 60 60 60 60 50 60 60 60 62. 5 51. 5 52. 8 55. 9 50.6 

62.5 

48.5 

Illinois ............. 41 42 45 43 43 48 46 55.5 56.9 60 55 52 66 66.7 57.9 

Indiana ........... . 0 0 0 0 0 0 47 50 45 51 51 44 49.7 49.6 48.6 

Indian Territory.... 62 62 62 62 62 62 62 50 57 50 50 46 50 47 42 43.8 

Kansas.... . . . . . . . . . 64 64. 4 65 62. 9 62. 3 53. 7 54. 2 54 59 64 56 52 59. 2 62. 8 63. 5 62. 8 

Kentucky . . . . . . . . . . 60 60 59 60 64 53 50 50 M 52 51 52 51 50 44. 8 40. 1 

Missonri . . . . . . . . . . . 0 0 0 0 0 0 0 55 52 62 65 66 65. 8 66. 5 65. 4 65 

Montana.......... 0 0 0 0 46 58.5 0 66. 7 60 I 46 45 

1 

47 53. 6 48.5 52.2 45.4 

~:: ~=:~~~~ ~:: :::: [ .. -~--! .. -~-- .1 .. 6.6:-~ , .. ~~~~-~ .. ~~--~- ,· -~~-- ~-~ .. ~~ --· . -~~--+ -~~--- .. ~~. -· .. ~~~~-~ .. ~~~~- ... ~--- !~:: .. ~~-- :::! 
Ohio .••.•.......... 

Pennsy 1 vania ..... . 

Tennessee .......... . 

Texas .............. 1 

Utah ............. .. 

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

Washington ...... .. 

West Virginia ..... . 

Wisconsin ......... . 

Wyoming ......... . 

Total average. 

58 

65 

60 

0 

50 

0 

0 

60 

0 

0 

63 

59 I 57 58 58 I 57 I 59 56 54 I 56 'I 59 56 
1

) 54. 41 52 I 59 56 
64 64 65 62 I 64, 6 65, 2 65, 3 68 66 65 66 66, 1 66 66, 9 66, 2 

oo oo ~ M ~ ~ m m m · ~ ~ ~ ~ ~6 ~9 

0 0 0 0 0 50 0 0 0 0 0 0 0 0 54 

0 50 0 0 0 0 0 0 34 35 31 .. ----- - .. --- .... --- ... ----. 
0 0 64. 5 64. 3 60 61. 1 70. 81 64. 7 61 66 58. 8 65. 3 64. 5 64. 2 59. 6 

0 0 0 57. 5 57 58. 9 65 0 55 • 64 60 58 59 61. 2 65. 9 

61 63 63 62 63 62 63. 3 61. 6 61 59 58. 8 60. 5 60. 8 60. 4 .

1

. 61. 6 

o o o o o o o 50 62. 5 1

1 
65 65 62. 2 62 67 60 

0 0 0 0 o o o o 0 I o 60 0 54 50 47.8 

63 163" 64 6r- ~--;--- --;,4,2."""&3 64 64,(;3 64 63.5 64/64 
a .Average, including Utah. 
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In the following table will be found a statement of the amount and 
value of coal used in the manufacture of coke in the United States in 
the years 1!:;95, 1894, and 1893. The chief point in these tables is to 
show the average value per ton of coal used aud the amount and value 
of coal necessary to make a ton of coke. The average value of coal 
per ton in 1893 was 70 cents; in 1894, 65.8 cents, and in 1895, (]6 cents. 
'fhe amount of coal necessary to make a ton of coke in 1893 was 1.57 
tons; in 1894 and 1895, 1.56 tons. The value of the coal necessary to 
make a ton of coke in 1893 was $1.10; in 1894 and 1895, $1.03. 

Some interesting comparisons can be deduced from this table and the 
one published elsewhere as to the average value at the oven of the 
coke made in the United States. For example, the average price per 
ton of all coke produced in the United States in 1895 was $1.44; it 
will be noted, therefore, that the amount received for the coke per ton 
above the value of the coal was 41 cents. Making a comparison by 
States it will be seen that the average price received for a ton of coke 
in Pennsylvania in 1895 was $1.266, while the average value of the 
coal was 93 cents a ton, leaving 33,6 cents as the price received for the 
coke in excess of the value of the coal tl1at went into a ton. In Ala
bama the selling price of coke was $2.10, while the value of coal was 
$1.49. In Colorado the relative figures were $2.76 per ton for coke and 
value of coal $l.G6; in Tennessee, $1.90 for coke and $1.31 for coal; in 
Virginia, $1.32 for coke and $1.11 for emil; in West Virginia, $1.34 for 
coke and 87 cents for coal. 

Amount and value of coal used in the manujactul·e of coke in the United States in 1895, and 
amount and value of same per ton of coke. 

Total value Value of Amount of Val no of 
State or Territory. Coal usecl. of coal. coal per coal per ton coal to a ton 

ton. of coke. of coke. 

Short tons. Short tons. 

Alabama----_. ___ .. ---· 2,459,465 $2,153,233 $0.875 1. 70 $1.49 
Colorado (a) ______ ... __ . 580,584 568,067 . 978 1. 70 1. 66 
Georgia. ____ ... ___ ._ ... 118,900 77,285 . 65 1. 97 1. 28 
Illinois ..... --- -~ ---- ---- 3,600 900 . 25 1. 60 .4.0 
Indiana, ___ ; ___ .. _ ...... 9,898 4,74.9 -48 2.06 . 99 
Indian Territory. ____ . _. 11,825 2,956 .25 2.28 .57 
Kansas.----- ... ___ ..... 8,424 3,555 .42 1. 59 . 67 

Kentucky·----·-----·-- 63,419 12,841 .20 2.49 .50 
':Missouri . ____ ... ____ ... 3,120 1,248 . 40 l.M .62 

Montana.------·----· .. 55,770 146,967 2.64 2.20 5.81 
New Mexico ___ . ____ ---· 22,385 12,02-1 . 537 1. 53 .82 

Ohio •... --------------- 51,921 50,593 .97 1. 79 1.74 

Pennsylvania·--------- 14,211,567 8, 752,418 . 616 1. 51 

-~ Tennessee •••. ___ .... __ . 684,655 518,401 .757 1. 73 1 

a Figures given for Colorado include the statistics of Utah. 
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Antattnt and value of coal used in the n!amifacture of coke in the United States in 1895, and 
amount and value of same per ton of coke-Continued. 

Coal used. Total value 
of coal. 

Value of 
coal per 

ton. 

Amount of Value of 
coal per ton coal to a ton 

of coke. of coke. 

1-----------1------1----- -~-- -- ---- -----1 
Short tons. Short tons. 

Virginia .............. . 410, 737 $271, 056 $0. 66 1. 68 $1.11 

Washington ........... . 22, 973 43, 532 1. ~9 1. 52 2. 87 

·west Virginia ......... . 2, 087, 816 1, 126, 161 . 539 1. 62" . 87 

Wisconsin ............. . 8, 287 19,474 2. 35 1. 67 3. 92 I 
Wyoming.............. 10,240 7,680 .75 2.09 

1

_3.57 

otal and averages . 20, 825, 586 13, 773, 140 . 66 1. 56 1. 03 

- -- --~-'-------'------'--------'-----'--

Amount a.n,: value of coal ·used in the manufacture of coke in the United States in 1894, and 
amount and value of same per ton of coke. 

~- :Wo<TorrU<>ey Total value Value of Amount of Value of 
Coal used. of coal. coal per coal per ton coni to a ton 

ton. of coke: of coke. 

----
Short tons. Short tona. 

Alabama ............... 1,574,245 $1,443,043 $0.917 1. 70 $1.56 

Colorado (a) ............ 542,429 539,065 .994 1. 71 1. 70 

Georgia ................ 166,523 121,882 .73 1. 79 1.31 

Illinois ................. 3,800 950 . 25 1. 73 . 43 

Indiana ........... ---- 13,489 6,265 . 465 2.06 . 96 

Inrlian Territory ........ 7,274 1, 819 . 25 2.38 . 60 

Ka-nsas ................. 13, 288 6,275 . 47 1. 57 . 74 

Kentucky ..•.......•... 66,418 '14,3041 .215 2.23 .48 

Missouri. ...•........... 3,442 1, 556 .45 1.53 . 69 

Montana ...•......... --I 33,313 99,940 3.00 1. 92 5.75 

New Mexico ............ 13,042 18,259 1. 40 2.00 2.80 

Ohio ................•.. 55,324 52,689 .95 1. 70 1.62 

Pennsylvania ........... 9, 059,118 5,317,695 .589 1. 49 . 88 

Tennessee .............. 516,802 377,229 .73 1. 77 1. 29 

Virginia ................ 280,524 309,730 1.10 1. 56 1. 72 

Washington ............ 8,563 16,391 1. 914 1. 63 3.12 

West Virginia .......... 1, 976,128 1, 102,105 . 558 1. 66 .93 

\Visconsin .............. 6, 343 17,413 2.75 1. 50 4.13 

Wyoming .............. 8,685 5,211 b. 60 2.00 

~I Total aml averages. 14,348,750 9, 451,851 . 658 1. 56 3 

a J<'ignres given for Colorado include tho stati•tics of Utah. 
b Value estimated. • 
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Amount and valne of coal used in the lnannfactnre of coke in the United States in 1893, and 
amount and value of same per ton of coke. 

State or Territor~ Total value Value of Amount of Value of 
Coal used. of coal. coal per coal per ton coal to a ton 

ton. of coke. of coke. 

Short tons. Shurt tons. 

Alabama------ __ ------ 2,015,398 $1, 89·1, 666 $0.94 1.725 $1.62 

Colorado (a).---- . ----- 628, 985 599,773 . 95 1.73 1. 65 

Georgia ........ . ------ 171,645 171,64.5 1. 00 1. 89 1. 89 

Illinois ____ .. __ __ ------ 3, 300 660 • 20 1. 50 .30 

Indiana.·----·--- ------ 11,549 4,043 . 35 2.02 .71 

Indian Territory. ------ 15, 118 3,779 . 25 2.12 .53 

Kansas ......... . ------ 13,645 7,117 .52 1. 59 .82 

Kentucky·-----. ------ 97,212 34,804 . 36 2.00 .72 

Missouri _ ...... . -----· 8,875 3,168 . 36 l. 50 .54 

Montana __ .... __ ·----- 61,770 185,310 3.00 2.06 6.18 

New Mexico ..... ------ 14,698 21,069 1. 43 2.53 3.63 

New York ...... . 
I 15,150 39,550 2.61 1. 18 3.08 ------

Ohio------------ ·----- 42,963 24,700 .58 1. 91 1.10 

Pennsylvania. .... ------ 9,386,702 5,738,798 . 61 1. 51 . 92 

Tennessee . __ . _ .. ------ 449,511 363,260 .808 1. 69 1. 37 

Virginh• ....... -- ------ 194,059 212,467 1. 09 1. 55 1.70 

Washington .. -.-. . ----- 11,374 25,163 2.21 1. 69 3.74 

West Virginia ... ---- 1,745,757 1,044,219 .60 1. 64 .9 

Wisconsin ...... . ------ 24,085 b72, 255 3.00 1. 61 4.83 

Wyoming---- ... ------ 5,400 3,240 . 60 1.85 1.11 

Total an<l ave rages. 14,917,146 10,449,686 .70 1.57 1. 10 

a Figures given for Colorado include tbe statistics of Utah. b Value estimated. 

CONDITION IN WHICH COAL IS CHARGED INTO OVENS. 

In the following table will be found a statement of the condition of 
coal when charged into ov-ens-that is, whether it is run of mine, slack, 
washed, or unwashed. The tables for 1895, 1894, and 1893 are giv-en. 
The headings explain themselves. It is only necessary to state that run 
of mine, washed, includes that run-of-mine coal which is crushed before 
being washed. 
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Character of coal used in the· nwnufacture of coke in 1895. 

or Territory. 

ma .......... ·Alaba 

Colora 

Georg 

Illino 

do (a) .....•. 

ia ........... 

is .. _ ......... 

Indian a.··-··· .... 

Indian Territory ... 

KauRa s .... -· -- .. --

Kentu 

Misso 

cky. ____ .... 

uri .......... 

Monta na .. ~ ....... 

cxico ....... NewM 

NewY 

Ohio. 

ork ......... 

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

ylvania .. ~ ... Penns 

Tenne 

Texas 

ssee ..... __ .. 

-------------
ia .. ~ ........ Virgin 

Wash 

West 

ington ....... 

Virginia ... _. 

\Visco nsin ______ _ .. i 

ing -------·-1 
I 

Run of mine. 

~----

Unwashed. Washed. 

Short tons. Short tons. 

1,208,020 0 

119,868 0 

0 118,900 

0 0 

0 0 

0 0 

0 0 

0 502 

0 0 

0 0 

b 10,000 0 

0 0 

28,053 0 

13,618,376 34,728 

96,744 59,284 

0 0 

114,802 0 

0 0 

405,725 24,054 

8,287 0 

0 0 

Slack. 

Unwashed. Washed. 

Sho·rt tons. Short tons. 

32,068 1,219,377 

453,597 7,119 

0 0 

6 3,600 

0 9,898 

0 11,825 

8,424 0 

624 62_, 293 

3,120 0 

0 55,770 

b 12, 385 0 

22,207 0 

10,868 13,000 

440,869 117,594 

285,906 242,721 

0 530 

295,935 0 

0 22,973 

1,476,003 182,034 

0 0 

10,240 0 

Total ... ~ .. -115, 6091 875 237,468 3,052,246 1, 948,734 

alnclmling Utah's consumption. 
b Quantity estimated. 

,:~ 
Short tons. 

2, 459,465 

580,584 

118, 900 

3,600 

9,898 

11, 1'25 

8,424 

63,419 

3,120 

55,770 

22,385 

22,207 

51,921 

14,211,567 

684,655 

530 

410, 737 

22,973 

2,087,816 

8,287 

10,240 

20, 848, 323 1 

From the above table it appears that of the 20,848,323 tons of coal 
coked in the United States 15,847,343 tons were run of mine and 
5,000,980 tons slack. Of the run-of-mine coal used only 237,468 tons 
were washed, and of the 5,000,980 tons of slack used 1,948,734 tons 
were washed; so that of the total of 20,848,323 tons of coal made into 
coke in the United States in 1895 but 2,186,202 tons, or 10~ per cent, 
were washed. 

For comparison the table on the following page is inserted, showing 
the character of coal used in the manufacture of coke in the United 
States in 1893 and 1894. 



Charact~r of coal ~Medin the manufactu?·e of coke in 1894 and 1893. 

1894. 1893. 

State or Territory. Run of mine. Slack. Run of n1ine. Slack. 

Total. 

Unwashed. .. Washed. Unwashed . Washed. Unwashed. Washed. Unwashed. Washed. 

Sho1·t tons. Short tons. Short tons. Short tons. Sha>·t tons. Short tons. Sho·rt tons. Short tons. Short tons. 

Alabama ...... ---- 411,097 7,429 477,820 677,899 1,574,245 1, 246,307 51, 163 292,198 425,730 
Colorado(a) ...... 126,642 0 415,787 0 542,429 109,915 0 519,020 0 

I 
Georgia ........... 0 166,523 0 0 166,523 0 0 0 171,645 
Illinois ........... 0 0 0 3,800 3,800 0 0 0 3,300 
Indiana ........... 0 0 8, 689 4, 800 I 13,489 0 0 930 10,619 
Indian Territory .. 0 ~, 0 7,274 7,274 0 0 0 15,118 
Kansas ........... 0 13,288 0 13,288 0 0 12,445 1,200 
Kentucky ......... 0 2,980 7,900 55,538 66,418 825 11,973 26,759 57,655 
Missouri ... __ ..... 0 0 3, 442 0 3,442 0 0 8, 875 0 

Montana .......... 0 33,313 0 0 33,313 0 44,000 1 0 17, 770 
New Mexico ...... 0 0 

-- .. ~~·-~~~-~---- .... -- ~-
13,042 14,698 0 0 0 

New York ......... ····------ ---------- -- .. -- ... - .... -.. ------------ ·--------- 15,150 . ---- ....... -- .. 
Ohio .............. 0 0 14,845 40,470 55,3:::4 0 0 24,859 18,104 
Pennsylv~mia ..... 8,671,534 118,279 204,811 64,494 9, 059,1181 8,302,307 :H6,762 739, 128 128,505 
Tennessee ......... 166,990 61,841 149,958 138,013 516,802 179,126 0 137,483 132,902 
Virginia .......... 103,874 0 176,650 0 280,524 107,498 0 86,561 0 
Washington ...... 0 0 0 8,563 8,563 0 10,974 0 405 
West Virgini:.t .... 162,270 14,901 1,607,735 191,222 1, 976, 128 324,932 15,240 1,176,656 228,929 
Wisconsin ........ 6,343 0 0 0 6,343 20,474 0 3,611 0 

I 
Wyoming ......... 0 0 8,685 0 8,685 0 0 5,400 0 

Total ....... 9,648,750 4-05,266 3,102,652 1,192,082 1<1,348,750 10,306,082 350, 112 3, 049,075 1, 211,877 
I ___ I _____ ' ----- - ' -------------- ------- ---

a Including Utah's consumption. 

Total. 

ShoTt tons. 

2,015,398 
628,935 
171,645 

3,300 
11,549 
15, 118 
13,645 
97,212 
8,875 

61,770 
14, 698 
15, 150 
42,963 

9,386, 702 
449,511 
194,059 
11,374 

1, 745,757 
24,085 
5,400 

14,917,146 
----

I 

l.l 
0 
:-; 
p 

01 
0') 

c.o 
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From a comparison of the three tables given ~bove it appears that 
in 18fl3, 71.4 per cent of the coal used was run of mine; in 18fl4, 70 
per cent, and in 1895, 76 per cent. In 1893, 28.6 per cent of the coal 
used was slack; in 1894, 30 per cent, and in 1895, 24 per cent. In1893, 
10.5 per cent of the total was washed; in 1894, 11 per cent, and in 1895, 
10.5 per cent. 

In the following table the statistics regarding the character of the 
coal for the years 1890 to 1895, inclusive, are consolidated; 

Character of coal used in the manufacture of coke in the United States since 1890. 
·---

I Run of mine. 

Year. 

I Unwashed. Washed. 

-----:l Slack. · 

·-- Total. 
Unwashed. \Vashed. ' 

-------- ----- --- --· 

Short tons. Short tons. ShM't tons. Short tons. Short tons. 

1890.-------------- 14,060,907 338,563 2,674,492 931,247 18,005,209 
1891. .............. 12,255,415 2!!0,807 2,945,359 852,959 16,344,540 

1892.-------------. H, 453,638 324,050 3,256,493 779, 1513. 18, 813, 337 
1893 ...... --------- 1{),306,082 350, 112 3, 049,075 1,211,877 14, 917, 146 

~----------- 9, 648,750 405,266 

----------- 15,609,875 237,468 

--

3,102,652 1,192,082 14,348,750 
3, 052,246 1, 948,734 20,848,323 

IMPORTS. 

The following table gives the quantities and value of coke imported 
and entered for consumption in the United States from 1869 to 1895, 
inclusive. In. the reports of the Treasury Department the quantities 
given are long tohs. These have been reduced to short tons to make 
the table consistent with the other tables in this report: 

Coke imported and ente1·ed for consumption ·in the United States, 1869 to 1895, inclusive. 

Year ending- Quantity. .Value. Year ending- Quantity. Value. I 
Short tons. S!tort tons. I 

June 30, 1869. ---------- $2,053 June 30,1883. 20,634 $ll3, 114 

1870 .. --------- 6, 388 i884. 14,483 36,278 

1871.:-- -- -- -- -- 19,528 1885.1 20,876 64,814 
1872. 9, 575 9,217 Dec. 31, 1886.1 28,124 84,801 
1873. 1, 091 1, 366 1887. 35,320 100,312 
1874. 634 4,588 1888. 35,201 107,914 
1875. 1,046 9,6J8 1889. 28,608 88,008 
1876. 2,065 8,657 1890. 20,808 101, 767 
1877. 4,068 16,686 1891. 50,753 223,184 
1878. 6,616 24,186 1892. 27,420 86,350 
1879. 6,035 24,748 1893. 37,183 99,683 
1880. 5, 047 18,406 1894. 32,566 70,359 
1881. 15,210 64,987 1895. 2fJ,622 71,366 
1882. 14,924 53,244 

~--
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THE COIHNG INDUSTRY BY STATES. 

ALABAMA. 

Alabama again assn~mes the position it held from 1889 to 1894 as 
seeond in amount of production of the coke-producing States. \Vest 
Virginia, which exceeded it in production in 1894, drops again to the 
third place, Pennsylvania still holding first rank. 

The coal fields of Alabama are divided into three subdistricts, known 
as the Warrior, the Coosa, and the Cahaba, these districts being named 
from the rivers which drain them. Coke ovens are built in all three 
districts, but coke was made in 1895 in but two-the Warrior and the 
Cahaba. The most important of these districts, both n,s a coal pro
ducer and coke maker, is the Warrior, the ovens iu this district being 
located near Birmingham. Of the 51658 coke ovens in Alabama, 5,024 
are in the Warrior district, and of the total production of 1,444,339 
tons of coke in 1895, 1,405,439 tons were made in the Warrior dis~ 
trict. 

While most of the ovens built in this State are of the ordinary bee
hive pattern, the more recent ones being of the usual dimensions, 12 
feet in diameter and 7 feet high, it is evident from the frequent attempts 
that have been made to introduce other ovens that the beehive oven as 
a coker of Alabama coal is not entirely satisfactory: The ovens other 
than beehive, which have thus far been introduced successfully into 

. Alabama, are solid-wall ovens, or ovens in which there are no flues in 
the w~lls, and iu which the coking chamber or combustion chamber, 
wherein the heat for coking is produced, are the same. Two forms 
of these modified solid-wall ovens are in use in Alabama at the pres
ent time, one known as the "Thomas" oven, which has already been 
described in this series of reports, and the other as the "double ob
long." These ovens are 21 feet long and 9 feet wide, open at both 
ends. The ovens are charged fron;t the top ar1d drawn at the ends. 
They produce in a given time some 7iJ per cent more coke than the 
ordinary beehive oven. 

Another notable feature in tbe manufacture of coke in Alabama is 
the greatly increased amount of washed coal that is used. In 1891 but 
81570 .tons of washed coal, all of which was slack, were used in the 
manufacture of coke in this State out of a total of 2,144,277 tons. 
In 1895, however, of the total consumption of coal in coke of 2,459,465 
tons, practically one-half was washed, or 1,219,377 tons. All but 
3:!,068 tons of the slack used were washed. From reports received it 
appt>ars that this washing has greatly improved the character of the 
coke made in this State. It bas not. only reduced the ash and sulphur, 
but the physical' structure of the coke has not been injured, if, indeed, 
in many cases it has not heen improved by the washing. 

'rhe following are the statisticR of the manufacture of coke in Ala
bama from 1880 to ~895, inclusive. 
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Statistics of the rnanufacture of coke in Alabama .ft·om 1880 to 18.951 inclusive. 

--- ----- --·-----------
Ovens. Value of Estab- Coke pro- , Total value coke at Yield 

Year. !ish- Coal used. of coke at of coal 
ments. Build- duced. ovens. ovens, incoko. Built. in g. per ton. 

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

Short tons. Short tun.<;. Per ct. 

1880 .. 4 316 100 106,283 60,781 $18::1,063 $3.01 57 

1881.. 4 416 120 184,881 109,033 ::126,819 3.00 59 

18il2 .. 5 i536 261,839 152,!140 425,940 2.79 58 

1883 .. 6 767 122 359,699 217,531 598,473 2.75 60 

1884 .. 8 a976 242 413,184 I 244,009 609,185 2.50 60 

1885 .. 11 1, 075 16 507,934 301, 180 755,645 2.50 59 

1886 .. 14 a1, 301 I 1,012 635,120 37i5,054 993,302 2.65 59 

1887 .. 15 1,555 1,362 550,047 325,020 775,090 2.39 59 

1888 .. 18 2,475 406 848,(;08 fi08, 511 1,189,579 2.34 60 

1889 .. 19 3,944 427 1,746,277 1, 030,510 . 2, 372,417 2.30 59 

1890 .. 20 4,805 371 1,809,964 1,072,942 2,589.447 2.41 59 

1891.. 21 5,068 fiO 2,144,277 1,282,496 2,986,242 2.33 60 

1892 .. 20 5,320 90 2,585,966 1,501,571 3,4!>4,623 2.31 58 

1893 .. 23 5,548 60 2,015,3!!8 1,W8,085 2,(;48,632 2.27 58 

1894 .. 22 5,551 50 1, 574,245 923,817 1,871,348 
2025 ~~I 1895 .. 22 5,658 50 2,459,465 1,444,339 3,033,521 2.10 158.7 

·-------------
a One ostablisltment made coke on tlw ground. 

· From the above table it appeat·s that the total production of coke 
in Alabama in 1895 was 1,444,339 tons, as compnred with 923,817 
tons in 1894; an increase of 5207522 tons, or 56 per cent-a most 
remarkable showing. The production of coke in 1895 was the largest 
in the history of the State with the exception of 1892, when some 
1,501,571 tons were produced, only about 60,000 tons more than was 
made in 1895. ' · 

'rite number of cstablisltments remains tlte same; one establishment 
bas gone out of existence, but another has taken its place. There has 
been an increase in the nnmber of ovens of 107. The yield of coal in 
coke remains the same. 'rhe increase in tlw price of eoke, however, 
was but slight, the average value as compared with 1894 having 
increased but 7-2 cents a ton. 

The character of the coal used in the manufl~cture of coke in .Alabama 
since 1890 is shown in the following table. 
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Character of coal v.sed in the ntanufactnre of coke in Alabama since 1890. 

I= \ 

Run of' mine. Slack. 

I Total. 

Unwashed .. 1 Washed. Unwashed. I Washed. 

Short tons. Short tons. Short tons. Short tons. Short tons. 

1890 .... 1,480,669 0 206, 106 123, 189 1, 809,96,1 

1891..-- 1,943,469 0 192,238 8,570 2,144,277 

18fl2 .... 2, 463,366 0 11,100 111,500 2, 585,966 

1893 .... 1,246,307 51,163 292,198 425, 730 2,015,398 

~:~ 
411,097 7,429 477,820 677,899 1,574,245 

.. 1, 208,020 
0 I 32, 068 1, 219,3771 2,459,465 

COLORADO. 

Colorado still holds its place as the chief coke-producing State out
side of the Appalachian region. Its coal fields and coking coals are 
thoroughly described in the Mineral Resources volumes .for 1892 and 
1894. 

The districts in which coke is produced in this State are those named 
by Mr. K C. Hills-the Raton, the Grand River, and the La Plata. 
In the first named, the Raton, are the 'frinidad and the Raton Canyon 
subdistricts or fields, both in Las Animas County. These are so closely 
related as coking districts that we have regarded them as one, and 
included them under the common name of the Trinidad or Elmoro dis
trict. Iu this district are four coke works, with 702 ovens, which pro
duced 196,934 tons of coke in 1895. 

In the Grand River district are the Crested Butte and Coal Basin 
subdistricts. Coal from the former is coked at Crested Butte, and from 
the latter at Cardiff, the coal used at Cardiff being from Spring Gulch. 
Mr. Hills regards the Coal Basin subfield as the most important area 
of coking coal in the State. The coke produced, he suggests, is "bet
ter adapted for lead smelters' use than any other produced in the State, 
though it is probably not as well glazed as an iron smelter would 
desire." There are in this district two coke works-the Crested Butte, 
with 154 ovens, and the Cardi1l", with 225 ovens. Of the latter, 91 are 
Belgian, the others beehive. The production of coke at these works 
in 1895 was 105,410 tons. 

The La Plata district, which is tbe coking district we have called 
Durango, has three works with 49 ovens. The total production in this 
district in 1895 was 9,194 tons. 

Coke is also produced in Denver from coal brought from other dis
tricts. It is coked in a species of retort, operated somewhat on the plan 
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of a gas retort and somewhat as a by-product coke oven. The plant 
consists of 36 retorts. A portion of the gas is used to fire the benches, 
for lighting, and also to raise steam. In addition to the gas used for 
these purposes there is a surplus of some 120,000 cubic feet per day 
which is sold to the Denver Consolidated Gas Company for illuminating 
purposes. The coke made is used for domestic purposes in place of 
anthracite coal. 

The statistics of the production of coke in Colorado from 1880 to 1895 
are given in the following table. From 1892 to 1895, both inclusive, the 
statements of production of coke in Utah are included. The produc
tion of Colorado in 1895 was 317,838 tons, as compared with 301,140 
tons in 1894, with 3461981 tons in 1893, and 365,920 tons in 1892. 

Stati•tics of the manufacture of coke in Colorado frmn 1880 to 1895. 

Year. 
Estab· 
lish

ments. nu 

Ovens. 

--
Build· ilt. in g. 

Total value 
Coal used. Coke pro- of coke at dnced. ovens. 

__ .:.____ ----- --

1880 --·· 1 

1881 --·· 2 

1882 -·-·1 5 

1883 --·· 7 

1884 .... 8 

1885._ .... 7 

1886- ... 7 

1887 -··· 7 

1888 .... 7 

1889 .... 9 

1il90 --·- 8 

1891 .... 7 

1892 (a). 9 

1893 (a). 8 

1894 (<t). 8 

1895 (<t)- 9 

----· 

Sho·rt tons. Short tons. 

200 50 51,891 25,568 $145,226 

267 0 97,508 48,587 267,156 

34i 0 180,549 102,105 476,665 

352 0 224,089 133,9971 584,578 

409 I 24 181,968 115,719 409,930 

434 0 208,069 131, 960 512,162 

483 0 228,060 142,797 569,120 

532 0 267,487 170,698 682, 778 

602 100 274,212 179,682 716,305 

834 :jO 299,731 187,638 643,479 

916 30 407,023 245,756 959,246 

948 21 452,749 277,074 896,984 

b 1, 

b 1, 

128 220 599, 200 I c 373, 229 1,234,320 

154 200 628, 935 d 362, 986 1, 137,488 

/J 1, 

b 1, 

154 250 542,4291 e 317, 1961 903,970 

169 0 580, 5841f 340,357 ! 940,987 

-

alnclmles·Utah'a production and value of coal an<l coke. 
b Includes 36 gas retorts. 
c Colorado's coke production, 365,920 tons. 
dColorado's coke production, 346,981 tons. 
e Colorado's coke J>roduction, 301,140 tons. 

f Colorado's coke production, 317,838 tons. 

Value of 
coke at 
OVftllS, 

per ton. 

---· 

$5.68 

5.29 

4.67 

4.36 

3.45 

3.88 

3.99 

4.00 

4.00 

3.43 

3.90 

3.24 

3.31 

3.13 

2.85 

2. 76 
I 

i 

Yield of 
coal in 
coke. 

r ~er cent. 

49 

50 

57 

60 

64 

63 

62.6 

64 

6i5. 6 

63 

60 

61 

62.3 

57.7 

58.5 

58.6 
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The character of the coal used in the manufacture of coke in Colo
rado and Utah since 1890 is shown in the following table: 

Chm·actm· of coal 'II sed in the man11.faofl"·e of coke in Col01·ado and Utah since 1890. 

y 

18~0. 

18fll. 
1892. 
1893. 
1894. 
1895. 

ear. 

---------
I ---------
' ' ---------
I 

---------
i ----· ---·1 
I 
I --- -----1 

nun of mine. 

--
Unwashed. -washed. 

~Short tons. Short tons. 

36,058 0 
fl3,752 0 
82,098 0 

109,915 0 
126,642 0 
119,868 0 

Slack. 

I 
TotaL 

Unwashe(l. \VashecL 

Short tons. Short tons. Short tons. 

395,023 0 431,081 
384,278 0 478,030 
517, 102 0 599,200 
519,020 0 628,935 
415,787 0 M2,429 ~ 
453,5fJ7 7, 1UJ 580,584 

From the alJOve table it will be noted that most of the coal used in 
coking in Colorado and Utah was unwashed slack. Of the 580,584 
tons i>f coal coked in these two States, 453,597 tons, or 78 per cent of 
the total, was unwashed slack; the remainder, except 7,119 tons, was· 
unwashed run of mine. This is the first time for some years that coal 
was washed previous to coking in Colorado. In certain districts, espe
cially in Elmoro, the coal in many cases, principally when slack is used, 
is quite high in ash, and i11 the earlier years of the production of coke 
attempts were made to reduce the ash and increase the value of the 
coke by washing, but it was found that this process removed a large 
quantity of the bituminous matter which was necessary to give the 
coke the proper physical structure, and it was decided that it would be 
more economical to allow the ash to remain in the coke and flux it out 
by the expenditure of the carbon of the coke rather than to wash the 
coal before coking. Our report this year indicates, however, that wash
ing has once again been tried. 

GEORGIA. 

Coking in Georgia is au industry of comparatively little importance. 
The only coal produced in the State is from the extreme northwestern 
portion, which is cut by the eastern border of the Appalachian coal 
field. In this small field there is one mine, nearly all of the coal from 
which is made into coke. The coal as it is mined is washed before 
being coked. The amount of coal charged into the ovens is the amount 
mined and not the weight of the coal after being washed. 

The total production of coke in 1895 was 60,212 tons, as compared 
with 93,02!) tons in 18!)4, The production in 1895 was the smallest of 
any year since 1882. The coke produced is all used at the furnaces of 
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the Walker Iron and Coal Company, Rising Fawn, Ga., and the Chat
tanooga Iron Company, Chattanooga, Tenn., controlled by the Georgia 
Mining, Manufacturing, and Investment Company. 

Analyses of the coke made by Mr. John J. IT. McCandless, chemist, 
of Atlanta, Ga., are as follows: 

.Analyses of coke made by the Georgia Mining, Manufact-uring, and Investment Company, 
.Atlanta, Ga. 

J" nne 10, 1893. September 27, 
1895. C----1-1--1 

Per cent. Per cent. 
Moisture ______ . __ .. ____ ..... _ ... _._ .. ___ .. 0.20 ·- ----------
Vobtile combustible matter. ______ .... ___ _ 2.13 ------------
Fixed carbon .. ___ .. ___ ... _ . __ ... __ ... _. _ .. 79.01 78.21 
Ash ____ ·----- _____________________ _ 18.66 20.67 

100.00 ----- ~~~ ~~-·1 .70 

I __ _ . Totn L .. _ ..... __ .... _ ... ___ .. 

L~ur. ...... ----------------------------
The statistics of the production of coke in Georgia, 1880 to 1895, are 

as follows: 

Stat·ist·ics of the manufacture of coke in Georgia, 1880 to 1895. 

~Yo~ 
---

I OvenR. 

I Estab-!ish- Coal used. 
meuts. 1' "lt I Build-_,ul . ing. 

----------
Short tons. 

1880.---.--- 1 HO 40 63,402 

1881. -- . --- - 1 180 40 68,960 

1882 ... -. --- 1 220 44 77,670 

1883 .. ------ 1 264 36 111,687 

1884. - .. - . - . 1 300 0 132,113 

188i.i --- - - . - - 2 300 0 117,781 

1886.------- 2 300 0 136, 1331 
1887- --- -- .. 2 300 I 0 158,482 

1888.-.-- '·· 1 290 0 140,000 

1889 .. --.--- 1 300 0 157,878 

1890.----- .. 1 300 0 170,388 

1891.. .. ---- 1 300 0 164, 875 

1892 .... ---- 1 300 0 158,978 

1893 ...... -- 1 338 0 171,645 

~----- 1 338 0 166,523 

----- 1 330 0 118,900 

Co 
d 
k e pro-! Total value 
need l of coke at 

· ovens. 

-

Sho rt tuns. 

3 

4 

4 

6 

7 

7 

8 

8,0H 
1,376 
6,602 
7,012 
9,268 
0,669 
2, 680 

19,241 
3,721 
4,727 

1 2, 233 
1 

8 

9 

0 

0 

8 

9 

9 

6 

3,057 

1,807 
0,726 
3,029 
0,212 

I 

$81,789 
88,753 

100,194 
147, 166 
169, 192 
144,198 I 

179,031 
174,410 
177,907 
149,059 
150,995 
231,878 
163,614 
136,089 
116,286 

70,580 

Value of 
coke at 
ovens, 

per ton. 

--

$2.15 
2.15 
2.15 
2.20 
2.13 
2.04 
2.17 
2.20 
2.12 

1:57 
1. 48 
2.25 
2.00 
1. 50 
1.25 
1.17 

Yield of 
coal in 
coke. 

---
Per cent. 

60 
60 
60 
60 
60 
60 
60 
50 
60 
60 
60 
62.5 

51.5 

f,iJ 9 

6 
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The character of the coal used in the manufacture of coke in Georgia 
since 1890 is shown in the following table: 

Cha1·acter of eoal nsed in the marwjactm·c of coke in Georgia since 1890. 

Hun of mine. Slack. 

Year·. --------- -------
Un,vaslted. "\Yashed. UuwasheU. "\Vaslted. 

------ -----!--------

Short tons. Short tons. Short tons. Short tons. Short tons. 

1890...... .... 0 0 

1891..... .. .. 106, 131 0 

1892...... .... 0 0 

1893...... .... 0 0 

1 ~~:4.. .. .. .. .. o 166, 523 

0 170,388 

0 58,744 

0 158,978 

0 171,645 

0 0 

0 0 

170,388 

164,875 

158,978 

171,645 

L5._ ...... __ o 118,900 
1-6-6,523 I 
118,900 

--'------~-

ILLINOIS, 

After many years of decadence the coke industry of Illinois began 
in 1895 to show signs of a revival. The number of coke works in this 
State had dropped from nine, with 325 ovens, and a production of 
13,095 tons in 1~84, to one establishment, with 24 ovens, and a produc- -
tion of 2,200 tons of coke in 1894. In 1895, however, after a very care
ful series of experiments in washing and coking the coal, a bank of 
102 beehive ovens was built at Rosboro, in Randolph County, going 
into operation at the close of the year, while the Illinois Steel Company 
has, it is reported, made arrangements to build a block of by-product 
coke ovens on the Huessener principle in 1896. 

No little amount of money and engineering skill have been expended 
in the endeavor to establish a coke industry in this State. There are 
large bodies of coal that may be properly classed as coking coal. The 
coking qualities, however, of the coal from different mines vary greatly. 
Some coals coke readily in beehi:ve ovens; others only after wetting; 
while some will not coke at all in beehive ovens, though experiments 
made in a crucible show they are true coking or binding coals. The 
imp-grities in Illinois coal, chiefly sulphur, also interfere with the manu
facture of a good metallurgical coke. Many attempts have been made 
to separate these impurities by washing, but until quite recently none 
of these have been successful in preparing the coal for making a mod
erately clean and strong coke. Recently, however, two washing plants 
have been erected in the State that seem to have solved this problem, 
at least experiments made in coking the washed coals have been very 
satisfactory, the coke being fairly strong, hard, and not too high in ash. 

The recent interest that has been taken in the United States in 
by-product ovens has extended to Illinois, and it is believed by those 
who have given the subject careful consideration that a good metal
lurgical coke can be made in these ovens frolll Illinois coal. Quite a 

- 17 GEOL, PT 3--37 
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number of tests on a commercial scale with and without washing the 
coal have been made in these by-product ovens. In some cases the 
coals from various pits and sections have been mixed, while other coals 
from quite a number of localities have been tested. The results show 
that under proper conditions as to preparation of the coal and as to 
heat and· speed in the oven quite a number of Illinois coals give 
a fairly good coke. Further trials on an extensive scale will be made 
in 1896. It is also not at all improbable that coke ovens designed· 
primarily to produce gas will be erected in the near. future in the 
vicinity of one or more of the large cities of Illinois. 

Analyses of washed slack and coke made from it in some so-called 
Belgian ovens of the Equality Ooal Company, of Equality, in Gallatin 
County, Ill., are given in the following table: 

Lhtalyses uf coal and coke from. Oallat-iu County, ll/.. 

r=--_____ co_aL--~--~~-
Per cent. Per cent. 

\\Tater_ ..... _. ___ . _. ____ ... _ .. _ ..... __ . _. _. 2. 15 

Volatile matter._ .. ___ . _ .. _ . ____ .... _ . _ .. _ . 36. 11 
Fixed carbon. ___________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 50. 26 

Sulphur._. __ - . __ . __ - __ . ___ - _ . _____ . ___ . __ - 1. 38 

Phosphorus _. _ .. _ . _. _ . _ .. _ .. _____ .. _ .. ____ .. ____ ... __ _ 

1.10 

3.70 

79.92 

1. 98 

l :_ ~.~; : : - :: -1: : 
. 009 

13.291 

~~~I 
At the close of 189."5 there were three coke works in Illinois, with 12!l 

ovens, of whieh 105 were beehive and 24 so-called Belgian; an increase of 
2 works and 105 ovens. Coke, however, was made at but one works, the 
new plant at Rosboro going into operation on a commercial scale only 
at the close of the year. The total production of coke during the year 
was, therefore, at but one bank of ovens, the amount being 2,250 tons. 

· The following are the statistics of the manufacture of coke in Illinois 
for the years from 1880 to 1895: 

Statistics of the rnanujacfu1·e of coke in Illinois from 1880 to 1895. 

Year. 

1880 .... ----

1881. ... ----

[

1882 .... ----

1883 .. ____ ··I 

.l£stab
lish

ments. 

Ovens. 

B ilt B_uilcl-
u · 1ng. 

Coal used. 

I 
IT 1 1 Valne of 

Coke pro- I ota va ue coke at 
duced. of croke at ovens, 

O'\ ens. per ton. 

Yield of 
coal in 
coke. 

6 
-l=--~ Sh;r:, t;:~· ~h~;, t;~~-- -=~9:-1 $

3
. 
30 

,-Per :~t-
176 0 35,240 I 14,800 II 45,850 3.10 42 
304 o 25,270 11,400 29,050 2.55 4~ 1 

31~~~70 I 13,400 I 28, 20~--~-· 1:_- ~~ 
6 

7 

7 
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Statistics of the rnanufactm·e of coke in Jlli1wis frorn 1880 to 1895-Coutiuued. 

----------~------------------------------~---------------------I . I I I 
. I 

o,ens. l - I . 
Estab- -------~ [ Coke ro Total \•alue \•aluo of I Y'cll r· 

Year. 
eoke at 1 c •0 

0,~cns. c?al1n !ish- I Coal nsed. 1 1 P1 - of eoke at 
ments. Tiuilt. R_niltl: , ( ucet . OYens. per tml. coke. 

I lDg. i : T 

--------------- ---·--· _____ · _____ ----- ____ I ____ 
I I Pucent. Sho·rt tons. 1 Short tons. 

9 325 13,095 $25,639 $1.96 I 43 1884 .... ---- 0 30,168 

1885.--. ---- 9 320 0 21, •187 10,350 27,798 2. 68 ! 48 
1886 ________ 

1

- 9 33!J 0 17, 806 8,103 21,487 2.65 46 

1887 -- - - .. -- 8 278 0 16,596 9,108 19,594 2. l:i 55.5 
1888 ________ I 8 221 0 13,020 7,410 21,038 2.84 5{).9 
1889 ____ --- _! 4 149 0 19,250 11,583 29,764 2.57 GO 
189() ___ - ---- i 4 148 0 9, 000 5,000 11,250 '-' •r 55 -.-0 

1891..- - -- --! 1 25 0 10,000 5,200 11,700 2.25 52 

1892.-------
I 1 24 0 4,800 :~, 170 7,133 2.25 66 

1893 ____ ---- i 1 24 0 3,300 2,200 4,400 2.00 66.7 

18()4. - - - -- --
I 

1 24 0 3,800 2,200 4, ·100 2.00 57.9 

1895 __ ------ :i 129 0 3,600 2,250 4, f,oo 2.00 62.5 
I i 

The character of the coal used in the manufacture of coke in Illinois 
since 1800 is shown in the following table: 

Character of coal used in the manufacture of coke in Illinois since 1890. 

Hun of mine. Slack. 

-- ----- --------1 

Unwashed. Washed. Uuwashed.l Washed. 

1-----------~ -------- ------ ---.-- -

Short tons. Short t(lns. Short tuns. Short tons. Short tons. 

1890- -- - -- - - - -
1891----------

0 

0 

0 
0 

0 

10,000 

9,000 
0 

1892------ ---- 0 0 4' 800 0 
1893- - - - .. - - -- 0 0 0 3, 300 

~
9L ___ ------ 0 0 0 3.800 

895------ ---- 0 0 0 3, 600 
-----------------------------------'-----

INDIANA. 

9,000 
10,000 
4,800 
3,300 
3,800 
3,600 

Though there is an abundance of good coking coal in Indiana, up to 
the present time the coke industry has been of but little importance in 
this State. The coals of Indiana are better coking coals in some cases 
than those of Illinois. 'fhey are not quite so impure, but the variety of 
coals is greater in Indiana than in Illinois. In some of the experi
ments with Illinois coals in by-product ovens, referred to in the state
ment in connection with Illinois, the noncoking block coals of Indiana 
were mixed with the coking coals of Illinois, so.me of the best cokes 
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made being- from such a mixture. It is not at aH improbable that the 
results of these experiments will lead to the use of Indiana coals, mixed 
in some cases, in other cases used separately, for the manufacture of 
coke for metallurgical purposes. 

The statistics of the manufacture of coke in Indiana from 1886 to 
1895, both inclu!>ive, are given in the following table: 

Statistics of the rnanu.factu1·~ of coke in Indiana .fTOnt1886 to 1895. 

Yea 

1886 .. 

1887--
1888 .. 
188fl .. 

1890 .. 
1891 .. 
1892 .. 
1898 .. 

l189·1.. 
1895 .. 

r. 

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

------1 

Estab-
!ish-

ments. 

--

4 
4 

3 
4 
4. 

2 

2 

2 

2 

2 

Ovens. 

Coal us ed. 

BniU. Build-
ing. 

~~- -- - ~ 

Short to ns. 

100 18 13,0 30 
119 0 35,6 00 
103 0 26,5 17 

111 0 16,4 28 
101 0 11,7 . ."i:~ 

84 0 8, 6 88 
84 0 6, 4 56 

94 0 11,5 49 
94 0 13,4 89 

94 0 9, 8 98 

Total value Value of Yield of Coke pro- of cnke at coke at coal in duced. ovens. ovens, coke. per ton. 

-~~~ 

Shm·t tons. 
I 

Per iJent. 

6,124 $17,953 $2.93 4-7 
17,658 51, 141 2.81 50 
11,956 31, 993 2.68 45 

8,301 25, 922 3.12 51 

6,013 19,706 3.28 51 

3, 798 7,596 2.00 44 

3,207 6,472 2.02 49.7 

5,724 9,048 1. 58 49.6 

6,551 18, 102 2.00 

~~ 4,804 9,333 1.~~48.5 

The character of the coal used in the manufiwture of coke in Indiana 
since 1890 is shown in the following table: 

Cha1'acter of coal used in the rnanufactu1'e of coke in Indiana since 1890. 

--~~-Run of min 

ar. ~------

Unwashed. Wa 

I · Sho>·t tons. Sho 

I 1s9o .. ___ .. . o 

1891.--. --.. 0 

e. I Slack. 

I 
- TotaL 

shed. Unwashed. Washed. 

-- -~---

rttonR. h'hort tons. Short tons. Short tons. 

0 0 11,753 11,753 
0 0 8,688 8,688 

1892.... .... 0 0 0 6,456 6,456 
1893.... .... 0 0 930 10,619 11,549 

0 8,689 4,800 13,489 I 
0 0 9,898 9, 898 ~-:::::: ~--'----~ 

INDIAN TERRITORY. 

The coke works of the Osage Coal and Mining- Company, located at 
McAlester, are the only ones iu Indian Territory. These works use 
only the slack coal produced in mining. The coke finds 1ts chief 
market for smelting'purposes iu Kansas and Missouri. 
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The statistics of the manufacture of coke in the Indian Territory 
from 1880 to 1895 are as follows: 

Statistics of the man a facture of coke in the Indian 'l'eTrit01·y fron~ 1880 to 1895. 

1880 ........ . 
1881. ....... . 
1882 ....... .. 
1883 ....... .. 
1884 ....... .. 
1885 ....... .. 
1886 ........ . 
1887 ........ . 
1888 ....... .. 
1889 ........ . 
1890 ........ . 
1891. ....... . 
1892 ........ . 

stab-E 
I 

m 
ish-
ents. 

1 
1 
1 
1 
1 
1 

Ovens 
built. 

---

20 
20 
20 
20 
20 
40 

~I 
,10 

80 

1 80 

1 78 

1 78 

1 80 

1 80 

1 80 

1 80 
1 80 

Ovens 
build- Coal used. 

in g. 

Short tons. 

0 2,494 

0 2,852 

0 3,266 

0 4, 150 
0 3, 08,1 

0 5,781 
0 10,242 
0 20, 121 

0 13,126 

0 13,277 
0 13,278 
0 - 20,551 

0 7, 138 
0 15,118 

0 7,274 
0 11,825 

Total Yalne Coke pro- of coke at duced. ovens. 

-~~-~~--

Short tons. 

1,546 $4,638 

1,768 5,304 

2,025 6, 075 

2,573 7,719 

1,912 5,736 

3,584 12,902 

6,351 22,229 

10,060 33,435 
7,502 21,755 

6.639 17,957 
6,639 21,577 
9,464 30,483 
3,569 12,402 
7, 135 25,072 
3,051 10,693 
5,175 17,657 

Val no of 
coke at 
o'·cn.s, 
per ton. 

Yield of I coal in 
coke. 

~---

$3.00 
3.00 
3.00 
3.00 
3.00 
3.GO 
3.30 
3.33 

2.~0 

2.70 
3.25 
3.22 
3. ,17 

3.51 

3.:?0 
3.41 

Percent. 

62 
62 
62 
62 
62 
62 
62 
50 
57 

50 
50 
46 

50 
47 
42 
43.8 

The character of the coal used in the manufacture of coke in Indian 
Territory since 1890 is shown in the following· table: 

Oha1'acte1' of coal1t-sed in the rna-nujactm·e of coke in Indian 1'cn·ito1·y since 1890. 

1890 .. 
1891 .. 
1892 .. 
1893 .. 

l; 

r. 

------
.. ... 

-· ----
------
-· ----
-· ----

Run of mine. I Slack. T=l 
Unwashed. I Washed. I Unwashed. Washed. 

S/(ort tons. Short tons.! Short tons. Short tons. Short tons. 

0 0 0 13,278 13,278 
0 0 9, 500 11,051 20,551 
0 0 0 7, 138 7, 138 
0 0 0 15,118 15,118 
0 0 0 . 7,274 7,274 
0 0 0 11,825 11,825 

KANSAS. 

The coke industry of Kansas is only of local importance, the produc
tion of coke in this State being chiefly for domestic purposes and the 
smelting of lead. Most of the coke produced in the State is made by 
the lead and zinc smelters for their own use. 
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The statistics of the manufacture of coke iu Kansas from 1880 to 1895 
are as follows: 

Statistics of the manujactu1·e of coke in Ka·nsas from 1880 to 1895. 

I I 
Ovens. I ---~-~~-~ 

Estab- _-____ , Cokepro- Totalvaluc ~~k':.e"~f Yiel<l_of 

ments. :Built.. B_uild- · ovens. per to~. coke. 
1ng. 

lish- I Coal nse4l. duced of coko at ovens coaJ 1n 

1-------------- ---------------1---

Shott tons . . Shurt tons. Per cent. 
I 

1880........ 2 61_____ 4,800 3,070 $6,000 $1.95 6<1 
1881. .. . .. .. 3 15 I .. __ .. 8, 800 ' 5, 670 10, 200 1. 80 64. 4 

1882.. .. .. .. 3 20 i------ 9, 200 6, 080 11, 460 1. 70 65 

1883 .... ---- 4 23 i--- --- 13, 400 8, 430 16, 560 1. 96 62. 9 
'1884 .... -.-- 4 23 -.... - 11, 500 7, 190 14,580 2. 02 62.5 . I 
1885--. --. .. 4 23 -.. --- 15, 000 8, 050 13, 255 1. 65 53! 

I 
1886-- - -- . -- 4 36 I -- .. -- 23, 062 12, 493 19, 204 1. M 54. 2 

1887- -. -. . . . 4 39 ----.- 27, 604 14, 950 28, 575 1. 91 54 

1888. .. .. .. . 6 58 I...... 24, 934 14, 831 29, 073 1. 96 59 
I 

1889 ...... -- 6 68 21, 600 13,910 26,593 1. 91 64 

1890 ... ----- 7 68 21, 809 12, 311 29, 116 2. 37 56 

1891 ..... --- 6 72 27, 181 14, 17 4 33, 296 2. 35 52 

1892 .. -. ---- 6 75 15, 437 9, 132 19, 906 2. 18 59. 2 

1893 ... ----- 6 75 0 13, 645 8, 565 18, 640 2. 18 62. 8 

I ""' : :: ~ 1~~= ::: :::: ~::'i :: I L __ __.__ _ ____,__ ___ _,__ ---'--------'------------
The character of the coal used in the manufacture of coke in Kansas 

since 1890 is shown in the following table: 

Character of coal. used in the manufacture of coke in Kansas since 1890. 

Yea 

1890 .. 

1891.-

1892 .. 

1893.-

1894.. 

1895 .. 

r. 

------
------
·- ----
------
-----· 
·- ----
-- I 

Run of mine. Slack. I 
---------

Uti washed. ·washed. Unwasbeu. Washed. 

----· -----
Short tons. Short ton•. Short tons. Short tons. 

0 0 19,619 2,190 

0 0 27, 181 0 

0 0 15,437 0 

0 0 12,445 1,200 

0 0 13,288 0 

0 0 8,424 0 

KENTUCKY. 

I 
Total. I 

Sh ort tons. 

21,809 

27,181 

15,437 

13, 645 

13,288 

8,424 

Nothing can be added to the statement made in the report for 1894 
regarding the coking coals of Kentucky and cokes made from them. 
The continued depression in the iron business has resulted in continued 
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decrease in the production of coke in the State, the total production of 
1895 being but 25,460 tons, as compared with 29,748 tons in 1894. This 
is the smallest production since 1890, and was almost entirely the output 
of the St. Bernard Coal Company in the western part of the State, the 
output of the Pineville region being practically nothing. . 

The statistics of the manufacture of coke in Kentucky from 1880 to 
1895 are as follows: 

Statistics of the manufacture of coke in Kentucky f1·om 1880 to 1895. 

1:~. 
-

Ovens. 
Estab-· 
!ish- Coal used. 

ment.s. BniJt.. Build-
in g. 

Total value Value of Yield of Uoko pro- of coke at coke at eoal in duced. ovens. OVOLS1 coke. per ton. 

1880 ...... ---1 

--- - ----
Short tons 

5 45 ··---· 7,206 
1881. ........ 

1 

5 45 ------ 7,406 

----
--~ ---

Short tona. ·Per cent. 

4,250 $12,250 $2.88 60 
4,370 12,630 2.89 60 

1882 .... - ----1 5 45 ------ 6,906 
1883 .. - ...... 5 45 ------ 8,437 
1884.-- .. ----

I 
5 45 3,451 ------

4,070 11,530 2.83 59 
5, 025 14,425 2.87 60 
2,223 8,760 3.94 64 

1885 ... ------ 5 33 ------ 5,075 2, 704 8,489 3.14 53 
1886 .. ---- ... 6 76 2 9,055 4,528 10,082 2.23 50 
1887 ......... 6 98 ------ '29, 129 14,565 31,730 2.18 50 
1888 .. -- ... -- 10 132 2 42,642 23,150 47,244 2.04 54 
1889 ......... 9 166 100 25,192 13,021 29,769 2.28 52 
1890 ......... 9 175 303 24,372 12,343 22,191 1. 80 51 
1891. .... ---- 7 115 24 64,390 33,777 •68, 281 2.02 52 
1892 .... --- .. 5 287 100 70,783 36, 123 72,563 2.01 51 
1893.-- .... -- 4 283 100 97,212 

~-------1 6 
2931 

0 66,418 

-------- 5 293 0 63,419 

48,619 97,350 2.00 50 
29,748 51,566 1. 73 44.8 

I 25,460 37,249 1. 46 40.1 

The character of the coal used in the manufacture of coke in Ken
tucky since 1890 is shown in the following table: 

Character of coal ·used in the •manufacture of coke in Kentucky since 1890. 

~~. • ar. 

1890 .. 
1891.. 
1892 .. 

I ;;~;:: 
L 

--------
--------
-- -----· 
---· ----
-----·--
--------

Run of mine. 

Unwashed. Washed. 

Short tons. Short wnB. 

0 3,000 
11,000 0 

0 5,955 
825 11,973 

0 2,980 
0 502 

Slack . T~.~-~ 
Unwashed. Washed. 

Short tons. Short tons. Short tons. 

2,100 19,272 24,372 
3,500 49,890 64,390 
7, 883 56,945 70,783 

26,759 57,655 97,212 
7,900 55,538 66,418 

624 62,293 63,419 
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MISSOURI. 

The same statement can be made regarding the production of co4.e 
in Missouri as is made regarding the Kansas coke industry. The three 
works in this State at which coke is made are all run in connection 
with the smelting of zinc, the coke being made especially for this 
purpose. 

The statistics of the production of coke in Missouri from 1887, wben 
coking began in this State, to 1895 are as follows: 

Statistics of the manufacture of coke in Missouri fron~ 1887 to 1895. 
--~ 

Year. 

1887 
1888 
1889 
1890 
1891 
1892 
1893 

l ;: 

·····----
----- ---· 
---------
---------
------1·--
---------
---------
---------
---------

Estab-
!ish-

menta. 

1 
1 
3 
3 
3 
3 
3 
3 

3! 

OvenR. 

Coal nsetl. 
Build-Built. in g. 

----
Short tons. 

4 5,400 
4 -----· 5, 000 
9 ·----· 8,485 

10 -----· 9,491 
10 -----· 10,377 
10 -----· 11,088 
10 0 8,875 
10 0 3, 442 
10 0 3,120 

Value of Total value Yield of Coke pro- of coke at coke at coal in duced. ovens. ovens, coke. per ton. 

------

Short tons. Percent. 

2, 970 $10,395 $3.50 55 
2,600 9, 100 3.50 52 

··5, 275 5,800 1.10 62 
6,136 9,240 1. 51 65 
6,872 10,000 1. 45 66 
7,299 10,949 1. 50 65.8 
5,905 9,735 1. 65 66.5 
2, 250 3,563 1. 58 

"~ 2,028 2,442 1. 20 65 
--

The character of the coal used for coke in Missouri since 1890 is 
shown in the following table: 

Character of coal used in the manufacture of coke in .Mis8ou1·i since 1890. 

j:r. 

Run of mine. Slack. T=l 
Unwashed. Washed. UnwaKhed. "\Vashed. 

Short tons. Short tons. Short tons. Short tons. Short tons. 

1890 .. ------ 0 0 9,491 0 9,491 

1891. - -- -- -- 0 0 10,377 0 10,377 
1892---- -- -- 0 0 11,088 0 U,088 
1893-- -- -- -- 0 0 8,875 0 8,875 

l ::: 0 0 3,442 0 3,442 

------ 0 0 3,120 0 3,120 

MONTANA. 

In the production of coke in Montana in 1894 the influence of the 
decline in the production of silver was very manifest, the production 
having dropped from 29,945 tons in 1893 to 17,388 tons in 1894. In 
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1895, however, there was a marked improvement, the production hav
ing risen to 25,337 tons. 

In 1895 there were three coke works in Montana with 303 ovens, which 
made 25,337 tons of coke from 55,770 tons of coal, a yield of 45.4 per 
cent. The coke produced in this State finds a ready market at the 
smelting works in the immediate neighborhood of the ovens. 

The statistics of the manufacture of coke in Montana from 1883, 
when ovens were first reported, to 1895, are as follows: 

Statistics of the rnanufactu,re of coke in Montana from 1883 to 1895. 

Ovenli. 
Value of Estab- Total value Yield of 

Year. lish· Coal used. Coke pro- of coke at coke at coal in 
ments. Build- duced. ovens. ovens, coke. Built. iug. ,per ton. 

-- ----------------------
Short toni. Short tons. Per cent. 

1883 ........ 1 2 0 0 0 0 0 o-
1884 ........ 3 5 12 165 75 $900 $12.00 46 
1885 ........ 2 

1: I 
0 300 175 2,063 11.72 58.5 

1886 ........ 4 0 0 0 0 0 0 
1887 ........ 2 27 0 10,800 7,200 72,000 10.00 66i 
1888 ........ 1 40 0 20,000 12,000 96,000 8.00 60 

1889 ........ 2 90 50 30,576 14,043 122,023 8.69 46 

1890 ........ 2 14-0 0 32,148 14,427 125,655 8.71 45 

1891. ....... 2 140 0 6L667 29,009 258,523 8.91 47 

1892 ........ 2 153 0 64,4.12 34,557 311,013 9.00 53.6 

1893 ........ 2 153 0 61,770 29,945 239,560 8.00 48.5 

I 
1894 ........ 2 153 0 33,313 17,388 165,187 9.50 52.2 
1895 ........ 3 303 0 55,770 25,337 189,856 7.49 45.4 

·The character of the coal used in the manufacture of coke in Montana 
since 1890 is shown in the following table: 

Chm·acter of coalnsed in the m.anujactur·e of coke in Montana since 1890. 

I 
Run of mine. Slack. 

'~'l Year. . Unwashed. Washed. Unwashed. Washed . 

Short tons. Short tons. Short tons. ShM·t tons. Short tons. 

1890 ...... 0 22,852 0 9, 296 32,148 

1891 ...... 0 34,000 0 27,667 61, 6fi7 

1892 ...... 0 28,000 0 36,412 64,412 

I 1893 ...... 0 44,000 0 17,770 61,770 

l 1894 ...... 0 33,313 0 oj 33,313 

1895 ...... 0 0 0 _ 55,770 I 55,770 
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NEW MEXICO. 

All of the coke made in New Mexico is for the use of the silver 
smelters of. the Territory. The production iu 1895 was 14,663 tons, the 
largest since 1885, and more than double the production of 1894. 

The statistics of the production of coke in New Mexico from 1882, 
when coke ovens were first reported, until1895, are as follows: 

Statisti"s of the manufacture of coke in New Mexico f1·om 1882 to 1895. 

-------- ----,,-- -- ---------- ------

Ovens. 

Year. ~j!ftb·l-
ments. Bu 

Coke pro- Total Yltll 
Coalnsed. of eoke a 

ilt. Build- duced. ovens. 
( a) in g. 

-- -----
Short tons. Short tons. Percent. 

1882 .... ---- 2 0 12 

1883.--- ---- 2 12 28 

1884 .... ---- 2 70 0 

1885 .... ---- 2 70 01 
1886 .... --·- 2 70 0 

70 0 
70 0 

1887. _____ .. 
1 

1 

1888.--- --·-1 1 

1889 .... --·- 2 71) 0 

1890 .... ---· 2 70 0 

1891 ... ----- 1 70 0 

1892 .... ---- 1 50 0 

1893 .... ---- 1 50 0 
1894. ... -... 1 50 0 

1895 ... - -··- 1 50 0 

1,500 1,000 
6,941 3,905 

29,990 18,282 
31,889 17,940 
18, 194 10,236 
22,549 13,710 
14,628 8,540 
7,162 3,460 
3,980 2,050 
4,000 2,300 

0 0 
14,698 5,803 
13,042 6,529 
22,385 14,663 

$G,OO 0 

8 

0 
0 

0 

0 

0 

8 

5 
5 

0 

21,47 
91,41 

89,70 
51,18 

82,26 
51,24 
18,40 
10,02 
10,92 

18, 47! 
28,21 3 

1 2!:1, 49 

$6.00 
5.50 
5.00 
5.00 
5.00 
6.00 
6.00 
5.32 
4.89 
4.75 

0 
3.18 
4.32 
2.01 

----
a At one works there are ten stone pits, with an average capacity of 10 tons each. 

66t 
57t 
57t 
56t 
56 
61 
58 
48 
51.5 
57.5 

0 
39.5 
50 
65.5 

The character of the coal used in the manufacture of coke in New 
Mexico since 1890 is shown in the following table: 

·Character of coal used in the manufacture of coke in New Mexico since 1890. 

~--- Run of mine. I . Slack. =l 
-Y-e-ar_.__ Unwashed. Washed~~ Unwashed. Washed._ ---1:-'o_t-aL--

Short tons. Short tuns. 

18!JO ____ ---- 3, 980 0 

I8!Jl. ... ---- 4,000 0 

1892 ........ 0 0 

Short tons. 

0 
0 
0 

Short tons. 

0 
0 
0 

Short tons. 

3,980 
4,000 

0 

1893.... . .. . 14, 698 o o o 14, 69: I 

I ~::~:::: ::::I=·~-.~-~-.~- .. ,·.~ .I ... ~~·-~~~ ....... ----~--'--~_: __ : _~:~ 
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NEW YORK. 

The only coke work:s in New York is the bank of 12 Semet-Solvay 
by-product ovens built at Syracuse in 1892. The coal used has been 
chiefly from Morris ~un (Blossburg, Pa.), which is a coal containing, 
as will be seen from the following analysis, but 20.04 per cent of vola
tile matter. This works bas also during the year 1895 been engaged 
in testing a number of coals to show their adaptability to use in the 
by-product oven. 

The total production 'of ·coke at this works in 1895 was 18,521 tons, 
and the coa,l used iu its manufacture 22,207 tons. The coke made is 
chiefly for use at the soda ash works of the Solvay Process Company, 
which owns the ovens. There are 12 finished ovens at the works; 13 
more are building. 

We are furnished the following facts regarding the coal used and 
coke produced at this coke works by the Solvay Process Company: 

Goal -used and eoke prod need at Geddes, New York. 

~ . ----~! -;::.-1 p~ 
Average y1eld of coke per oven per year .. ___ . 1, 5431. ____ .. -.. 
Coal used in 1895 (10 monthR Morris Rnn, 

2 months Connellsville) .. ---- ........ ·-----
Coke produced in 1895 ...... _____ .. -- _ ... -- .. 

Coal obtained in coke (all kinds) . ___ ... ____ . 

22, 207 . ~ - - ... - - . -

18, 521 --- - ------

----------- 83.4 
Coal obtained in Morris Run coke .. ___ .. __ . : . . _ .. ___ ... _. 84. 5 

Yield of Morris Run (Blossburg) coal in bee-

hive ovens ____ ... ·--_-·-·-- ____ ............ --·· ____ .... a60. 0 

I G~:e~:v:i:~~no~. ~~-~~-i~-~~~~~--S-~1-~~~-~~~~- .... ·=·-~ 
aU. S. Geological Survey Report for 1893. 

The following are analyses of Morris Run coal and of the coke made 
from it in Semet-Solvay coke ovens: 

AnalyBeB of Mo1·ris Run (Ne.w York) coal ancl coke. 

~--________ l_c_oal_. -I--~ 
~- I Per cent. Pe~~ 

Moisture _. _______ . ___ . __ ..... ___ .. __ .. ___ .I 0. 42 0. 47 

Volatile matter_ ....... _. ___ . __ .. _. _ .... __ -I 20. 04 1. 97 

~:~e~. ~~~~~~ ~ ~:: ~::: ~::::: ~::: ~::: ~ ~:: ~ ~:: 
1 

7~:: ~:: ~~ 
· Total. ..... -·---··----- ...... ---· ____ i--100.28 ---uio.oo I 
Sulphur ....... ·····--···-- ________ .... ·-··l 1.30 .91 
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The statistics of the manufacture of coke in New York from 1893 to 
1895 are as follows : 

Stat,istics of the manufacture of coke in New York, 1893 to 1895. 

er of establishments. __________ 

er of ovens bnilt , ____________ . Numb 

Numb 

A moun 

A moun 

Yield o 

er of ovens building. __________ 

t of coke produced . ____ tons._ 

t of coal used __________ . do ___ 

f coal in coke. _____ .per cent .. 

1893. 

1 
12 
13 

12,850 
15, 150 

84.8 

---
1894. 1895. 

1 1 
12 12 
13 13 

16;500 18,521 

-----. -- .... 22,207 

I 
---- -----· 83.4 

The company declines to place a value on the coke made or the coal 
used. 

OHIO. 

Notwithstanding the large consumption of coke in Ohio, and the large 
fields of coking coal that exist in the State, the coking industry is of 
such slight importance that no detailed deseription of the various coal 
fields from which coke has been or can be produced need be given here. 

In this report, as in that for 1894, we have divided the coking dis· 
tricts in Ohio iJl0 two: The Cincinnati district, which includes the 
ovens in the neighborhood of Cineinnati, all of which made coke from coal 
brought down the Ohio River from points usually outside of the State; 
and, second, the Ohio district, which includes the ovens at Leetonia, 
those in the Hocking Yalley, and those near Steubenville and Bridge
port, these three sections making coke from entirely different seams. 

Cincinnati (U8trict.-All the coke made in this district is from the. 
dust and screenings of the coal yards at Cincinnati and from the coal 
boats and barges that bring coal from the upper Ohio, chiefly from the 
Pittsburg and the Kanawha regions of West Virginia. Some run of 
mine and slack from Pittsburg mines is also used in the North Bend 
block of ovens, which is situated on the Ohio River, a short distance 
below Cincinnati, when the ovens are in operation. 

The statistics of the manufacture of coke in the Cincinnati district 
from 1880 to 1895 are as follows : 

Statistics of the manufacture of coke in the Oincinnati district, Ohio, from 1880 to 18.95, 

Ovens. 
Value of Estab- Total value Yield of 

Year. !ish-
--·---

Coal used. Coko pro- of coke at coke at coal in 
ments. llnild- dnced. ovens. ovens, coke. Built. ing. I>er ton. 

~41---:-
~- ------

Short tons. Short tons. Pe'r cent. 

1880 -- -- -- -- 0 16, 141 10,326 $42,255 $4.09 64 

u:;- 4 32 0 20,607 13,237 54,439 4.11 64 

·------- 4 32 0 19,687 12,045 47,437 3.78 64 

------- 5 57 0 33,978 20, 106 65,990 3.28 I 59 
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Statistics of the mm~ufactl~re of coke in the Cincinnati disi1·ict, Ohio, etc.-Continued. 

~ Ovens. I 

\ 

Estab- Total value Value of Vieldof 
Year. lish- l---c----- Coal used. Cd~~,iJ.o- of coke at coke at coal in 

menta. Built. B_uild- oYens. P~;ef0
8~. coke. 

~~--~- ---~~ ~-ng_. ----1----j-~~-- ------
1884 --------
1885 ---- .. --

1886 --------
1887 ---- ----
1888 ....... . 

1889 .... ----
18!JO ....... . 

1891 -- .. -- .. 
1892 -- .... --

l
1893 ....... . 

1894 . -- -- -- -
1895 ··-- ... -

5 

5 

5 

5 

6 

5 

5 

3 

4 

3 
3 
3 

57 
82 
82 

150 
156 
146 
150 
130 
146 

142 
92 
92 

0 

0 

0 

20 
12 

0 

0 

0 

0 
0 

0 

0 

Short tons. Short tons. 

32,134 

17,480 
17,015 

56,723 
63,217 
75,8il2 
68,266 
13,403 
31,330 
13,700 
42,995 
9,628 

18,840 
10,962 
10,566 
32,894 
35,868 
45,108 
43,278 
9, 080 

19,320 
9,000 

26,417 
5,657 

$61,072 

35,873 
31,633 
95,754 
95,618 

120,899 
171,848 
31,529 
64,319 
27,000 
81,751 
16,971 

$3.24 
3.27 
2.99 
2.91 
2.67 
2.68 
3.97 
3.47 
3.33 
3.00 
3.09 
3.00 

l'er cent. 

59 
63 
62.1 

56 
57 
59 
63 
67.6 

61.6 I 
65 7 

l~ 
Ohio district.-This district, as noted above, includes all of the ovens 

coking Ohio coal, and the ovens at Leetonia, in the Hocking Valley, 
and in the vicinity of Steubenville and Bridgeport, which latter place 
is opposite Wheeling. The following table gives the statistics of the 
production of coke in the Ohio district for the years 1880 to 1895: 

Statistics of the manufacture of coke in the Ohio district, Ohio, from 1880 to 1895. 

r-:-M, Ovens. 
Estah-
lis!l- Coal used. 
menu~. Build-Built. in g. 

----
Short tons. 

1880 ........ 11 584 25 156,312 
1881 ........ 11 609 0 180,438 
1882 ........ 12 615 0 161,890 
1883 ........ 13 625 01 118,524 
1884 ........ 14 675 0 76,030 
1885 ........ 8 560 0 51, 316 
1886 ........ 10 478 0 42,317 
1887 ........ 10 435 203 108,251 
1888 ........ 9 391 0 60,984 
1889 ........ 8 316 0 56, 936 
1890 ........ 8 293 1 58,655 
1891 ........ 6 291 0 55,917 

1892 ······ .. 6 290 0 63, 905 
1893 ........ 6 293 0 29,263 
1894 ...... -- 5 271 0 12,329 
1895 .... ---- 5 

L----
285 I 0 <12, 293 

Total value Coke pro- of coke at duced. ovenf.!. 

Short tons. 

90,270 $213,650 
106,232 243,289 
91,677 218,676 
67,728 159,670 
43,869 95,222 
28,454 73,850 
24,366 62,409 
60,110 150,227 
1,326 70,712 

30,016 67,323 
31,335 46,242 
39,638 45,372 
22,498 48,588 
33,436 16, 671 
16,223 9,124 
23,393 52,684 

"'I 
Value of 

t·j ~~~\ui~r ! coke at 
ovens, 

per ton. 

---

$2.37 
2.39 
2.39 
2.36 
2.17 
2.60 
2.56 
2.50 
2.25 
2.24 
1. 47 
1. 53 
·1. 50 
1. 24 
1. 466 
2.25 

I 

. coke. 

Per cent. 

57 
59 

57 
57 
58 
55 

57! 
55t 
51 
52.7 
53.4 
53 
50.9 

~~.5 I 
~ 
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TOT A.L PRODUCTION OF COKE IN OHIO. 

In the following table the statistics of the production of coke in the 
several districts of Ohio for the years 1880 to 1895 are consolidated: 

Statistics of the rnanufactu1·e of coke in Ohio from 1880 to 1895. 

---------
Ovens. 

Estab- -"----- Coke pro- Total value 
Year. !ish- Coal used. of coke at 

ments. Build- <luced. ovens. Built. ing. 

-----~-------
Short tons. ShM·ttons. 

1880 -- -- -- -- 15 616 25 172,453 100,596 $25;), 905 

V:thw of "~d--:----J-1 
cuke at 1e .0 

ovens eoaln1 
per to~. coke>. . 

$2. M r;~" I 
1881 ...... -- 15 641 0 201,045 119,469 297,728 2.49 59 

1882 -- -- -- -- 16 647 0 181,577 103,722 266, 113 2.57 57 

1883 -- -- -- -- 18 682 0 152,502 87,834 225,660 2.57 58 

1884 -- -- -- -- 1!J 732 0 108.164 62,709 156,294 2.49 58 

1885 .. -- -- -- 13 642 0 tiS, 79"6 39,416 109,723 2.78 57 

1886 . -- -- - .. 15 ii60 0 59,332 34,932 9'1, 042 
\ 

2.69 59 

1887 -- -- -- -- 15 585 223 164,974 93,004 245,981 
1888 ........ I 15 i\47 12 124,201 67,194 166,330 

1889 -- -- -- --I 13 462 0 132,828 75,124 181:!,222 

1890 -- -- -- -- 13 443 1 126, 921 74,633 218,090 

2.65 56 
2.48 54 
2.50 56 
2.92 5fJ 

1891 .... ---- 9 421 0 69,320 I 38,718 76.901 1. 99 56 

18})2 - . - - -- . - 10 436 0 95,23t) I 51,8Ui 112,907 2.18 54.4 

18H3 ....... 9 435 0 42,963 22,436 43,671 l. 95 52 

18!H ........ 8 363 0 55,324 32,640 90,875 
189:) ___ . ___ -I 8 377 0 51, 921 29,050 69,655 

2. 78 59 I 

2.4o~J 

The character of the coal used in the manufacture of coke in Ohio 
since 1890 is shown in the following_ table: 

Character of coal used in the rnanufao/Jure of coke •in Ohio since 1890. 

rear. 

1890 
1891 

1892 
1893 

L
1894 
1895 

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

--·--- ----
----------
-----· ----
----------

---

Run of mine. 

Unwaslwd. Washed. 

Short tons. Short ton.Y. 

34,729 0 
5,200 0 

35,334 0 
0 0 

0 0 
28,053 0 

--
Slack. 

Unwashed. \Vas 

---T=l 
heel. 

-- ----
Short tons. Short tons. Short tons. 

54, ,173 37, 719 126, 921 
64, 120 0 69,320 
32,402 27. 500 m5, 236 
24,859 18, 104 <12, 963 
14,845 40, 
10,868 13, 

4791 55, 324J 
000 51,921 
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PENNSYLVANIA. 

The coking districts of Pennsylvania have beeu so frefluently de· 
scribed iu lJrevious volumes of Mineral Resources that it is not nee· 
essary to enter into any details regarding them. .As it is importaut, 
however, that the dividing line betweeu these districts slwuld be kept 
in mind iu examining these statistics, the following brief statement as 
to the territory included in these districts is given. 

The Alleghany Mouutain district includes the ovens along the liue of 
the Pennsylvania Railroad from Gallitzin eastward over the crest of the 
Alleghanies to beyond Altoona. The Alleghany Valley district includes 
the coke works of Armstrong and Butler counties and one of those in 
Clarion County, the other ovens in the latter county being included in 
the Reynoldsville-Walston district. The Beaver district includes the 
ovens in Beaver County; the Blossburg and Broad To1J those in the 
Blossburg and Broad Top coal fields. The ovens of the Clearfield-Center 
district are chiefly in the two counties from which it derives its name. 
The Connellsville district is the well-known region in western Pennsyl
vania, in Westmoreland and Fayette counties, extending from just 
south of Latrobe to Fairchance. The Greensburg, Irwin, Pittsburg, and 
Reynoldsville-Walston districts include the ovens near the towns which 
have given the names to these districts. The Upper Connellsville dis
trict, sometimes called the Latrobe district, is near the town of Latrobe. 

In the following table the statistics are given of the production of 
coke iu l~ennsylvania for the years 1880 to 1895: 

StaUstic8 of the manufact,.re of coke in Pennsyl!!ania frMn 1880 to 1895. 

~,---- Ovens. 
Estab-

Year. !ish-
ments. 

Bnilt. Build 
Coal used. Coke pro

duced. 

Total value 
ofeoke 

at ovens. 

Value I 
of coke Yield 

at of coal 
ovens, in coke. 

per ton. 

----- ---

1880.-- 124 

188L_. 132 

1882.-- 137 

1883 ... 140 

1884.-- 145 

1885.-- 133 

1886 ... 108 

1887 ... 151 
Ui88. __ 120 

1880 ... 109 

1890 ... 106 

I 
189L .. 109 

1892 ... 109 

1893 ... 102 

1894. -· 101 

1895. -· 99 

in g. 

---- ---------------1 

9,501 

10,881 

12,424 

13,610 

14,285 

14,553 

16,314 

18,294 

20, 381 

22,143 

23,430 

25,324 

25,366 

25,744 

25,824 

26,042 

836 

761 

642 

211 

282 

31 

2, 55 

7 

8 

Short tons. Short tons. 

4,347,558 2,821,384 

5, 393, 503 3, '137, 708 

6,149,179 3,945,034 

6, 82:3, 275 4, 438, 464 

6, 2M, 604 3,_ 822, 128 

6, 178, 500 :3, 991, 805 

8, 290, 849 5, 406, 597 

Per ct. 
$5, 255, 040 $1. 86 65 

5, 898, 579 1. 70 64 

6, 133, 698 1. 55 64 

5, 410, 387 1. 22 65 

4, 783, 230 1. 25 62 

4, 981, 656 I. 25 64. 6 

7, 664, 023 1. 42 65. 2 

802 8,038,438 

9,673,097 

11,581,292 

4 13, 046, 143 

10,588,544 

12,591,345 

9,386,702 

1, 565 

567 

7 

11 

269 

19 

118 O, 059,118 

0 14, 211, 567 17 

5, 832, 8<19 10, 746, 352 1. 84 ()5. 3 

6, 545, 779 8, 230, 759 1. 26 68 

7, 659,055 10, 743,492 1. 40 66 

8, 560, 245 16, 333, 674 1. 91 65. 6 

6, 954, 846 12, 679, 826 1. 82 66 

8, 327' 612 15, 015, 336 1. 80 66. 1 

6, 229, 051 9, 468, 036 1. 52 66 

6, 063, 777 6, 585, 48!) 1. 086 66. 9 I 
9, 404,215 11, 908, 1(;2 1. 266~6- 2 -
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In the following tables will be found the statistics of tlte production 
of coke in Pennsylvania, by districts, for the years 1893, 1894, and 1895: 

Coke production in Perm sylvania ·in 1895, by districts. 

1-istrict. 

Alleghany Moun-

tain ........... . 

Alleghany Valley . 

Heaver ......... .. 

ab-
h-

lEst 
lis 

me nts. 

13 

2 

2 

1 

Num-
bcr of 
ovens. 

----

a1,233 

116 

8 

200 Blossburg ...... .. 
Broad Top._. ____ . 

Clearfield-Center . :I 460 

695 

Connellsville ___ . . 2 9 
Greensburg .. ____ _ 

Irwin .... __ .. _ .. __ 

Pittsburg __ ....... 

Reyno ldsv i lie-

Walston .... __ .. 

Upper Conne!ls-

1 ville~--- ....... _ 1 

9 Lotal ...... . 
~-

3 

5 

9 

8 

4 

9 

18,028 

118 

725 

973 

1,637 

1,849 
---
26,042 

Num-
berof Coke pro- Value of 
ovens Coal used. duced. coke at 
build- ovens. 
in g. 

--

Short tuns. Short tons. 

b60 271,096 173,965 $214,741 

0 0 0 0 

0 2,888 1,584 3,940 

0 976 488 1,220 

0 133,276 85,842 150,22,1 

0 155,088 99,469 131,188 

c80 12,174,597 8,181,179 10,122,458 

0 31,300 20,309 22,.340 

0 166,124 103,872 105,609 

0 452,845 232,529 547,284 

0 504,092 296,820 357,266 

d30 319,285 208,158 251,892 
--- I. 

170 114,211,56719,404,215 11,908,162 

Aver-
a_ge 

price 
pilr 
ton. 

$1.23 

0 

2.49 

2.50 

1. 75 

1. 32 

1. 237 

1. 10 

1. 017 

2.35 

1. 20 

Yie~<i of,eoal 
In 

coke. 

Per ct. 

64 

0 

54.8 

50 

64.4 

64 

()7.2 

65 

62.5 

51.3 

58.9 

-- ;:,1 1. 21 

1. 266 

a Includes 60 Otto-Hoffmann ovens. 
b Otto-Hoffmann ovens. 

c Includes 50 Semet-So!"l'ay ovens. 
dEy-product. beehive ovens. 

Coke production ·in Pennsylvania in 1894, by districts. 

r District. 

I 

leghany Mountain Al 
AI 
Be 
Bl 
Br 
Cl 
Co 
Gr 
Irw 
Pi 
Re 

leghanyValley ... 
aver ............. 
ossburg .. _. _ ... __ 
oad 'l'op . ___ ... _ . 
earfield-Center ... 
nnellsville ....... 
censburg ........ 

in ........ ____ .. 
ttsburg .... ____ .. 
ynoldsville-Wal-

B ton __ ........ ___ 

IJer Connellsville 

Total . _ ...... 
-

Estab-
!ish-

ments. 

--

15 
2 
2 
1 
5 
8 

29 
3 
5 
9 

8 
14 

101 

Num-
Number berof-

of ovens 
ovens. build-

ing. 

-----

1,253 0 
116 0 

8 0 
250 0 
454 14 
694 0 

17,829 0 
118 0 
725 0 
779 104 

1,755 0 
1,843 0 

25,824 118 

Coke pro- Value of 
Coal used. coke at duced. ovens. 

- -

Sho·rt tons. Short tonB. 

92,965 58,823 $71,161 
0 0 0 

2,968 1,624 4,251 
670 332 8961 

53,216 34,089 51,8151 
61,428 38,825 51,482 

7,656,169 5,192,080 '5,405,691 
27,290 15,872 18,413 

176,318 110,995 119,764 
371,569 227,100 351,825 

207,238 297,596 

Avera ge Yield 
of coal price 

per to n. incoke. 

$1.21 
0 
2.62 
2.70 
1.52 
1.33 
1.04 
1.16 
1.08 
1.55 

1.44 

Per ct. 
(13.3 
0 

54.7 
49.6 
64.1 
63.2 
67.8 
58.2 
63 
61.1 

61.6 336,5541 
279,971 176,799 . 212,595 1.20 

9,059,118 ,6,063, 777 :6,585,4891-1.08 
-1~1 
~ 
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Coke production in PcnnBylvania in 1893, by districts. 

I 

I Estab-
)istrict. 

Allegha 

Allegh 

Beaver 

Blossb 

Broad 

Clearfi 

Counel 

Greens 

Irwin. 

Pittsbu 

Reyuol 

ny Mountain.! 

a~~'-~~~~~~--::: I 
nrg ... ~ -- ___ . 

Top .......... 

eld-Center ... 

lsville ....... 

burg ......... 

--------------
rg ........... 

dsville-\V als-

ton. ·----- --------
Connellsville. 

rotal ......... 

lish-
ments. 

--

15 

2 

2 

2 

5 

8 

28 

3 

5 

10 

8 

H 
--

102 

Nnm-
Number berof 

of ovens Coal usccl. 
ovens. build-

in g. 

---
Short tons. 

1,260 0 275,865 

116 0 10,927 

10 0 2,998 

407 0 22,176 

456 14 136,069 

695 0 155,119 

17,504. 5 r,095,491 
88 0 29,983 

725 0 238,832 

885 0 357,<100 

1,755 0 562,033 

1,843 0 409,809 
--- --

25,744 19 9,386,702 

Aver- Yield 
Coke pro-

Value of age of coal 
duced. coke at price in ovens. per coko. ton. 

--
Short tons. Per ct. 

173,131 $264,292 $1.53 62.8 

6,557 11,147 1. 70 60 

1,644 4,446 2.70 54.8 

11,463 31,4.27 2.74 51.7 

86,752 150,196 1.73 63.8 

98,650 171,482 .1.7-l 63.6 

4,805,623 7,141,031 1. 49 67.7 

18,393 26,303 1. 43 61 

150,463 195,609' 1. 30 63 

216,2fi8 438,801 2.03 60.5 

339,314 586,212 1. 73 60.4 

320,793 447,090 

'~fj --·- ---- -----
3,229,051 !.!,4.68,036~:! 66 

'b'rom the above tallies it will he seen tllat the production of coke in 
Pennsylvania in 1895 was the largest in its history, it being nearly 
1,000,000 tons in excess of the production of 1890, which was the year 
of the largest production before 1895. 

The production increased from 6,063,777 tons in 1894 to 0,404,215 
tons in 18!li'.i, an increase of 3,340,438 tons, or .55 per cent. 

By referring to the table giving the production of coke in the 
United States in 1805, it will be uoted that of the 13,333,714 tons 
produced in the country in· 1805, Pennsylvania produced 70.5 per 
cent. 

In the production of these 9,404,215 tons of coke in Pennsylvania 
in 1895, 14,211,567 tons of coal were used, or 1.51 tons of coal per ton 
of coke. As has already been explained, this amount of product is 
probably in excess of the actual yield. The probability is that the 
actual product is somewhat less than 66 per cent. Much of the coal 
is not weighed before charging, aml consm1uently the yield is only 
an estimate, and much of that which is charged is paid for by the 
measured bushel, while the coke is sold by the weighed ton. Of the 
14,211,567 tons of coal used, over 05 per cent was unwashed run of 
mine; 34,728 tons, or a little over two-tenths of 1 per cent, washed run 
of mine; 440,860 tons, or 3 per cent, unwashed slack; 117,594 tons, or 
abnut'1 per cent, washed slack. 'fhe amount of washed coal used in 
coking in Penns.ylvania was but 152,322 tons, or about 1 per cent of 
.the total. 

17 GEOL, PT 3--38 
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The character of the coaJ used in the manufacture of coke in Penn
sylvania since 1890 is shown in the following table: 

Character of coal used in the manu.fact1we of coke in Pennsylvan-ia since 1890. 

-Y-ea-r. -----~un of'm_ii_w_. __ 

1

__ Slack. ~otal.l 
_ ---_ Unwash~ _washe~ __unwash~ __'Vaslw<l._ ------

Short tons. Short tons. Short tons. Sh01·t tons. Short tons. 

1890 .. -.. 11' 788, 625 303, 5fll 630, 195 323, 732 13, 046, 143 

1891. ---- fl, 4 70, 646 256, 807 558, 106 302, 985 10, 588, 544, 

1892. . . . . 11, 237, 253 159, 698 1, 059, 994 134, 400 12, 591, 3M> 

1893 ... -- 8, 302, :'107 216, 762 739,128 128, 505 9, 386,702 u ~~ 1~ ::~: 
1

~ :::--:::: 1:~:: 1:: ~:: :~ 
The remarkable feature of this exhibit is the increase in production 

in all of the important districts as compared with 1894. The produc. 
tion of the Connellsville district has increased from 5,192,080 tons in 
1894 to 8, 181, t7,9 tons in 1895, an increase of 2,989,0!)9 tons, or nearly 
58 per cent. 'rhe ·Alleghany Mountain district bas largely increased 
its production over that of 1S94 and the Upper Connellsville somewhat, 
but the greatest increase is in the Connellsville region. 

One of the notable features of this statement for Pennsylvania is 
that for the first time there is a report of the existence of by-product 
coke ovens in this State, though no production is reported. The work 
in the 60 Otto-Boflinann ovens built by the Cambria Iron Works, near 
Johnstown, in the Alleghany Mountain district, was begun late in 
November and their operations for the remainder of the year were 
largely trials and coal tests. The foundations are in at these works 
for 60 more Otto-Hoffmann ovens, which will probably be built during 
the year. Since the beginning of the year ground has been broken at 
Glassport, some 4 miles above McKeesport, on the :Monongahela River, 
for 20 Otto-Hoffman ovens, but as work was not begun on these until 
after .Jan nary 1 they do not appear in the report. In addition to these, 
there were 50 ovens of the Semet-Solvay type built at Dunbar in the 
Connellsville region at the first of the year. These are expected to 
begin operations in the early summer. Fifty Semet-Solvay ovens also 
are contracted for to be built at Sharon, Pa. These do not appear in 
the above record. 

The 30 by-product beehive ovens built in the Upper Connellsville 
region were in course of construction near Latrobe the first of the year. 
They have since been completed and put in operation. They are of the 
Newton-Chambers type. 

Gonnell8v-ille district.-The Connellsville district still remains the most 
important coke-producing center in the United States, its production of 
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coke in 1895 being 8,181,179 tons, as compared with 5,192,080 tons in 
1894. The largest production in any previous year was in 1890, when 
6,4G4,156 tons were made. The increase in 1895, therefore, over the 
largest production previous was 1,717,023 tons, or nearly 27 per cent. 
As the total production of coke in Pennsylvania in 1895 was 9,404,215 
tons, the proportion of the Connellsville region was 87 per cent. The 
Connellsville region also produeed 61 per cent of the total amount 
produced in the United States in 1895. 

· The following are· the statisties of the manufaeture of coke in the 
Connellsville region from 1880 to 1895: 

Statistics of the manufacture of coke in the Connellsville reg·ion, Pennsylvania, front 1880 
to 1895. 

r 
I 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 

I:: 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

Ovens. I Estab· 
!ish-

ments. 
Built. nuild-

in g. 
-------

67 7, 211 731 

70 8,208 654 

72 9,283 592 

74 10, 176 101 

76 10,543 200 

68 10,471 48 

36 11,324 1,895 

73 11,923 98 

38 12,818 1,320 
29 14,458 430 

28 15,865 30 

33 17,551 0 
31 17,309 0 

28 17,504 5 
29 17,829 0 
29 18,028 80 

-·-·~ 

Coal used. 

-----

Short ton.<t. 

3,367,856 
4, 018,782 
4,628,736 
5,351\,380 
4,829,054 
4,683,831 
6,305,460 
6,182,846 
·7, 191,708 

Coke pr 0-

dnced. 

Short to ns. 

2, 205,9 46 
02 
94 
02 
05 
12 
21 

89 

2,639,0 
3, 043,3 
3,552,4 

3, 192, 1 
3, 096,0 

4, 180,5 
i, 146,9 
4, 955,5 53 

8, 832, 371 I 5, 930, 4 28 
36 
65 
52 
23 
80 
79 

9,748,449 6, 46·1, 1· 

7,083,705 4, 760, G 
9,389,54() 6,329,4 
7,095,491 4, 805, G 

7,656,169 5, 192,0 
12, 174,597 8, 181, 1 

--
Value 

Total value of coke v;o>r~~·l of coke at at coal in 
uven~. · oven A. cuke. 

per ton. 

Percent. 

$3,948,643 $1.79 66.5 
4,301,573 1. 63 65.7 
4,473,789 1. 47 65.8 
4,049,738 1.14 66.3 
3,607,078 1.13 66.1 
3,776,388 1. 22 66.1 
5,701,086 1. 36 66.3 
7, 437,669 1. 79 67 
5, 884, C81 1.19 69 
7,()74,633 1. 34 67 

12,537,370 1. 94 66 
8,903,454 1.87 67 

11,598,407 1. 83 67.4 
7,141,031 1. 49 67.7 

. 5, 405, 691 11. 04- 67.8 

10, 122, 458 1. 2371 67.2 

In the Connellsville region the old beehive oven still holds its place, 
every oven in operation in this district in 1895 being of this type. 
Among the 80 ovens reported in the above table as building, 50 are 
by-product ovens of the Semet-Solvay type, which are in course of con
struction at Dunbar. It is probable that the character of the coke 
made in the Connellsville region is so good that the oven owners do 
not see any necessity of attempting to improve its quality. It is prob
able that the quality of the coke would not be improved in a by-product 
oven, but certainly the enormous waste of material that passes out 
with the gases w~uld be avoided were the by-product ovens used. 

In the following table will be found a statement taken from the files 
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of the American Manufacturer, showing the number of cars shipp~d 
out of the Connellsville region for each month in 1895. It will be 
remembered that in 1894 there was an important strike in this region, 
the effect of which on shipments is. shown in the following statement: 

Monthly shipments of coke from the Connellsville region during 1894 and 1895. 

1- Month. 

January _______________________ ...... ___ . __ 

February _____________ .. __________________ _ 

Marc,h ________________ ---------------------

ApriL ___________________ ------------------

May .. ___ --------------------------------- ' 
June __ · ____ ---------------------------- ___ _ 

Jnly --------------------------------------
August ___ ------ ____________ ---- ____ ----·-
September _______ ---- _________________ ----
October ______ . ______________ .. _________ . __ 

November----·-----------_---- ___________ _ 

Cars. 

1894. 

17,558 

20,560 

23,216 

20,678 

3,328 

11,518 

11,518 

23,476 

35,841 

30,294 

30,714 

29,530 

31,643 

44, 384 

29,674 

32,930 

30,507 

32,944 

41,820 

35,5fl8 

37,251 

<l7,H80 

l 
December _________________ . _____ . __ --- ---. 31, 77 4 38, fl85 I 
_.-~tal~~------------------------____ 2H0,4751 432,816 

Regarding the market for Connellsville coke in 1895, it may be said 
that with the opening of the year the tra(le was in a fair condition and 
the production during some of the early months was quite lm:ge. In 
fact, one of the largest monthly shipments of the year from the Con
nellsville region was during the month of March. When the activity 
in the iron and steel trade showed itself fully, the coke trade of course 
shared in the genera.! improvement. Through the months of June, 
July, and August shipments increased. During September they fell 
off somewhat, but pick_ed up again the following month, and the clos
ing months showed the largest shipments of the year. 

Coke prices, as fixed by circular, were changed but twice within the 
year. '\Vith the opening of the year furnace coke was $1 per ton; 
fonndry, $1.15, and crushed coke, $1.40 per ton f. o. b. at ovens. On 
April1 the rates were advanced to $1.35 for furnace, $1.55 for foundry, 
and $1.65 for crushed coke. At the beginning of the last quarter 
another advance was made, leaving furnace coke at $1.60 at the close 
of the year. The H. U. FrieL: Coke Company then announced another 
advance, making furnace coke $2 per ton with the opening of the year 
1896. 

In the following table is given the average monthly circular prices 
of Connellsville coke for each month of the year. 
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Average monthly prices of coke during 1895. 

~ ::Y!onth. ]'urnace. Foundry. 

[ Jan nary ................. _ ...... : ... . $1.00 

1 ~rushml.l 
$1.15 $1.40 

February ............. -- ...... - .. -.-. 1.00 1. 15 1. 40 

:March .......... - ... - ---- .. ---- . - .. -- 1. 00 1.15 1. 40 
ApriL ____ ... ___ . ____ . _. __ .... _ .. ___ . 1. 35 1. 50 1.65 

May ...... ---------·-····-·-----· .... 1 ·J nne . _ .. _. ____ .. ___ . __________ .. _ .- _. 
1.35 1. 50 1. 65 

1. 35 1. 50 1. 65 

July ....... ------.------· .. ----- 1. 35 1. 50 1. 65 
August ...... ·----- .............. ___ _ 1. 35 1. GO 1. 65 
September ........... --- ......... ___ _ l. 35 1. 50 1. 65 
October . ____ ..... __ .. _____ . ____ . ___ _ 1. 60 2.00 2.25 
November ....... ___ ...... _ ... _ .. ___ _ 1.60 2.00 
December----· .............. _______ _ 1. 60 2.00 -

---------- _____ ___!_ ____ _c_ ___ _,__ ~ 
The following table gives the ruling and circular prices of blast

furnace coke free on board at the ovens for the past fifteen' years; 

Monthly prices of Connellsville blast-furnace colcefree on board at Ol7ens. 

IJm~:·:<>. uu• 

1881. 1882. 1883. lioo~ $1. 50 to $1. 75 $1. 70 to $1. 80 $1.15 to $1.20 $1.00 
February ___ ......... 1.50 l. 7G 1. 70 1.80 1.10 1. 20 1.00 
March ____ ....... ___ . 1.50 1. 7.) 1. 70 1. 75 1.05 1. 00 

ApriL ....... -----· .. 1. 60 1. 75 1.70 1. 73 1. 05 1.10 

May --·----· -------- 1. 60 1. 65 1.63 1. 70 . 95 1. 05 1. 10 
June .. ____ .......... 1. 60 1. G5 1. 50 1. G5 .90 1.10 
.July ................ l. 50 1. 60 1. 35 1. 50 .90 1.10 
August .............. 1.60 1.35 . 90 1. 10 
September ........... 1. 60 1. 25 1. 35 1. 00 1.10 

October ............. 1. 60 
Lf. I 1. 25 1. 00 1. 10 

November ........ : .. l. 60 1. 6.) 1. 25 1. 35 1.00 1.10 
December ........... 1. 60 1. 70 1.15 1. 35 1. 00 1.10 

I------ :1>lonth._______ 188fi._._\ _ 1886.. -1-88_7_. -l-----1-88_8_. ----·l-----1-88_9_. ---I 

.Jan nary .... _ ...... -. 

February .......... .. 

March ............. .. 
April. _____ ........ .. 

Mny ................ I 
.June .............. .. 

July ................ 1 

Augnst __ ------ _____ _ 

Septern her .......... . 

October ........... .. 
No,·ember ....... ____ I 

$1.10 
1.10 

1.10 
1. 20 
I. 20 

1. 20 
1. 20 

1. 20 
1. 20 

1. 20 

1. 20 

1. 20 

$1.20 
1. 20 

1. 35 
1. 35 

1. 50 
1. 50 

1. 50 
1. 50 

1. 50 

1. 50 
1. 50 

1. 50 

$1.50 
2. 00 

2.00 
2.00 
2.00 

2.00 
2.00 

2.00 

2.00 

2.00 

2.00 
2.00 

$1.75 
1. 7:3 

$1. 25 to 1. 50 
1. 00 
1. 00 

1. 00 

1. 00 
1. 00 
1. 00 

1. 00 
1. 25 
1. 25 

$1.25 
1. 25 

1. 25 
1.15 
1. 10 
1. 10 

$1. 00 to 1. 10 

1.10 
1. 25 1. 50 

1. 50 

1. 75 
1. 75 December ....... ----1 

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



598 MINERAL RESOURCES. 

Monthly prices of Connellsville blast-furnace coke free on board at Ol,ens-Continued. 

I L=M~lli ~~-~ 1892. 1893. 1894~--1 .... I 
------

January ... _ ...... _ .. $1.75 $1.90 $1.90 $1.90 $0. 95 to $1. 00 I $1. CO 
February ............ 1. 75 1. 90 1. 90 1. 90 . 95 1. 00 
March ..... _ ......... 2.15 1. 90 1. 90 1.90 1. oo I 1. 00 

April. ... ------ ...... 2.15 1. 90 1.90 1. 70 . 92 1. 35 
May ·----- ·--------- 2. 15 l. 90 1. 80 1. 60 . 92 I 1.35 
June ................ 2.15 1. 90 1. 80 1. 50 1. 00 1. 35 
July ................ 2.15 1. 90 1. 75 1. 45 1. 00 1. 35 
August .............. 2.15 1. 90 1.75 1. 25 1.15 2.00 1.35 
September ........... 2.15 1.85 1. 75 1. 20 1. 30 1. 40 1. 35 
October ..... _ ....... 2.15 1.85 1. 75 1. 20 1.00 1. 60 

~'""'··········· 2.15 1.80 1. 75 1.10 1. 01 

~ mber ........... 2. 15 1. 80 1. 75 1. 05 1. 00 0 

Upper Connellsville district.-This district includes that portion of 
the Connellsville coal trough or basin that is located northward from 
a point just below Latrobe. The coal differs somewhat from that found 
in the lower part of the basin. 

The following are the statistics of the manufacture of coke in the 
Upper Connellsville region for the years 1880 to 1895: 

Statistics of the manufacture of coke ·in the Upper Oonnellsnille district from 1880 to 1895. 

Ovens. 
Estab- Coke pro-Year. Jish- Coal used. 
menta. B 'It I Build-

duced. 
111 . . ing. 

--- ----

Short tons. Short tgns. 

1880 ------ 8 757 0 319,927 229,433 

1881 ------ 10 986 0 588,924 343,728 

1882 ------ 11 1,118 0 650,174 375,918 
1883 ------ 11 1,118 0 668,882 389,053 

1884 ----·· 11 1,118 0 496,894 294,477 

1885 ------ 11 1,168 . 
I 

40 555,735 319,297 

1886------ 12 1,337 29 691,331 442,968 

1887 ------ 16 1,442 87 717,274 470,233 

1888 ------ 16 1,977 0 657,966 4<11,966 

1889------ 13 1,568 80 635,220 417,263 

1890------ H 1, 5li9 28 889,2i7 577,246 

1891 ------ 14 1, 72,1 0 1,000,184 649,316 

1892 ------ 14 1, 843 0 706, 171 451,975 

1893 ------ 14 1, 843 0 499,809 320,793 

~----- 14 1,843 0 279,971 176,799 

~ ---. 14 1,849 a30 319,285 208, 158 

a By-product beehiv·o OYens. 

Tot al value ~~i~ea~f Yield of 
of coke at coal iu 

ovens. ovenH, coke. 
per ton. 

$3 
5 
5 
4 

3 
3 
5 
8 
6 
6 

1, 0 
1,1 

97,945 
48,362 
36,503 
22,174 
11,665 
46,168 
72,073 
40,14>1 
17,189 
09,828 
08, 102 

11,056 

$1.73 
1. 60 
1. 43 
1. 08 
1. 06 
1. 08 
1. 29 
1. 79 
1.40 
1.46 

I. 75 
1.71 

Per cent. 

6 91, 323 1. 53 

59 
58 
58 
58 
59 
57 
64.1 
65.6 
68 
65.6 
64.9 
65 
64 

64 4 47,090 1.39 
2 
2 
12,595 1. 20 
51, 892 1. 21 :: J 
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From the above table it will be noted that while there was an increase 
in production in this district in 1895 over 1894, it has by no means 
reached the importance as a coke-producing district that it had prior 
to 1894. Indeed, the production of 1895 is the lowest, with the excep
tion of 1894, of any year in the history of this district since statistics 
have been compiled. , 

Alleghany Mountain district.-In this district are included not only 
the ovens along the line of the Pennsylvania Hail road east of Blairs
ville, but the ovens in Somerset County as well .. 

The statistics of the manufacture of coke in the Alleghany Moun
tain district from 1880 to 1895 are as follows: 

Statist·ieN of the rnannj'actu1·e of coke in the Alleghany Jl£ountain distr·ict of Pennsyl,ania 
front 1880 to 18.95. 

-----

1b80 .. ----
1881.. ____ 

1882 .. ----
1883 .. ----

1884.-----
1885 __ ----

1886 .. ----
1887---- _. 
1888 .. -- .. 

1889 .. ----
1890 .. -- .. 

1891.-----
1892 .. ----
1893 __ ----

l;-----·1 ····-· 

Ovens. 
Estab- _____ _ 
lish· Coal'-tscd. 

ments. Built. Builtl
ing. 

-- ------

8 2!Jl 0 

9 371 0 

10 481 0 
10 532 0 

12 614 0 

11 523 82 

10 579 14 

10 694 1iJO 

12 950 145 

16 1,069 20 

16 1, 171 0 

16 1, 201 0 
16 1, 260 0 
15 1, 260 0 

15 1,253 0 
13 1, 233 60 

-
Short tons. 

201, 345 
225, ii63 

284, 5<14 

200, 3·13 
241, 459 

327, 666 
351, 070 

461, 922 

521. 047 

564, 112 

633, 974 

708, 523 
724, 903 
275, 865 

92, 965 
271, 096 

Coke pro· I T~tal Yalne 
dnced. of coke at 

ovens. 

Yalne of Yield of coke ut coal in ovens, cole e. per ton. 

I 
Short tons. ! Percent. 

127,525 $289,929 ~;2, 27 63 
144,430 329,198 2.28 64 

170,580 i 
377,286 

135, 3·!2 240,641 
156,290 20:l,213 

2.10 63 
L 78 68 
1. 30 65 

212,242 286,539 1. 30 65 
227,369 371,013 1. 64 64.8 

297, 724 671,437 2.25 64. ·1 

335,689 479,845 1. 43 64.4 

354,288. 601,964 1.69 63.5 

402,514 730,048 1.81 63.5 

448,067 782,175 1.75 63 
448,522 775,927 1.73 61.9 
173,131 264,292 1.53 62.8 

58,823 71, 161 1. 21 63.3 

173, 965 214,711 1. 2::1 G~ 

From the above table it will be noted that, while the production of 
coke in this district in 1895 was nearly three times the production of 
1894, it only about equaled the production of 1893 and was much below 
the production of any of the years from 1885 to 1892, inclusive. 

Clearfield- Center di8trict.-Tbis district includes the ovens iu Clear
field and Center counties, including Snow Shoe, Moshannon, and other 
well-known coal disthcts. While it bas great promises for the future, 
much of its coke is made from slack coal, and the prosperity of the coke 
industry in the district depends not only on the demand for coke, but 
also on the demand for coal and amount of slack available. 
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The statistics of tl1e manufacture of coke in the Clcarlield-Ocnter 
district for the years 1880 to 1895 are as follows: 

Statistics of the manufacture of cuke in ihe Clea>jieltl-Centm· di .. trict, l'enn8yll!ania, from 
1880 to 18D5. 

1

--- -- Estab- _ OnllS. ~-----0----::- Total yaln~ ~alne of Y1:d:~f1 
"ear. lish· [ Cu.tl used. Cdke },1 · of coke at oke at eoal in 
-' t 1, "ld uc~. . ovens, k 

__.u1. '· iug. e on. 
meu ,:.;. l' ''t .1111 •

1 

ovens. 
1
) r t co e. 

----- --------------·-----

1880 .... ----

1881. ... ----

1882 .... ----

1883 .... ----

1884 ____ ----

1885 .... ----

188fi ____ ----

1887--------

1888 ... - ----

1889 ____ ·--· 

1890 .... ----

1891. ... ----

1892 ____ ----

18fl3 ____ --·-

1894.--- ----

1 

2 

1 

1 

1 

3 

6 

6 

6 

7 

7 

7 

8 

8 

8 

0 

50 

50 

GO 

60 

245 

29\J 

52:3 

G01 

671 

701 

666 

731 

6U5 

6fl4 

695 

Short tons. Short ton...:. 

0 20<) 

0 20,025 

0 25,000 

0 26,500 

0. 33,000 

0 69,720 

20 

10 

0 

84,870 

154,5661 

172,9B9 

100 

13,350 

17,160 

18, 696 

23,431 

48, 103 

55,810 

!17, 8:32 

115, 338 

Per cent. 

$200 $2.00 f>O 

22, 695 1. 70 67 

27, 406 1. 60 6:J 

28,844 1.50 71 

32,849 1.40 71 

70,331 1. 4H G!J 

9~, 877 1. 70 66 

198, Ofl5 2.03 63.3 

174,220 1.51 1 66.6 

0 195,473 120,734 215,112 1. 78 61. 7 

0 331, 104- 212, 286 3fll, 957 1. 85 6-l 

0 293, 542 183, 911 ~~39, 082 1. 84 63 

0 231, 357 147, 819 264, 422 1.\9 63.9 

0 155, 119 98, 650 171' 482 1. 74 G3. 6 

0 61,4:!8 :~8, 825 i)1, 482 1. 33 63 

0 155,088 99,46!) 131, 188 1. 32 ·64 L1895 ____ ----

___ ----------- --~--------------

Iu the Clearfield-Center, as in the Alleghany Mountain district, the 
production of 1895 was about the same as in 1893, but much below 
the production for the years 18R8 to 1882. 

Broad Top clistrict.-ln this district are included the ovens in what 
is known as the Bro.ad Top coal field, the ovens being situated in Bed
ford and Huntingdon counties. There bas also been considerable fiuc
tuat.ion in the production of coke in this district. The amount turned 
out in 189.5 was about the same as in 1893, but below that of the years 
from 1882 to 1892. 

The statistics of the manufacture of coke in the Broad Top region, 
Pennsylvania, for the years of 1880 to 1895, are Rtated in the table on 
the following page. 
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StatiRI-ics of the .manufacture of coke in the .Rroatl Top region, Pennsylnaniff, from 1880 
to 1895. 

I 
I Year. 

~"-- ------

Oven A. 
Est a b. ------

!ish- Coaluscil. 
meuts. Build-Built. in g. 

- --- ---

Short tons. 

1880 .. -- ... . 5 188 10::> 92,894 

1881. ...... . 5 188 105 111,593 . 
1882 ....... . 5 293 50 170,637 

1883 ....... . 5 343 110 220,932 

1884 ....... . 
I 

5. 453 0 227,954 

1885 ....... . I 5 537 0 190,836 

1886 ..... - .. 

1887 ....... . 

5 562 
10: I 171, 137 

5 581 262,730 

1888 ....... . 5 591 0 196,015 

18~9- ..... . 5 589 0 152, o9o 1 

1890 .. ----. 0 482 16 247,823 

1891. ..... . 5 448 0 146,008 

1892 ...... . 5 448 8 185,600 

11893 .... -·· 

I_:::= 
5 45() 141 136, 069 

5 454 ' 14 53,216 

5 460 ! 0 13::1,276 
I 

Cokep ro-
tluced 

Short to 

51,1 

66,5 

105, 1 

147, 1 

151,9 

112,0 

108,2 

164,5 

119,4 

91,2 

157,2 

90,7 

117,5 

86,7 

34,0 

85,8 

ns. 

30 

60 

11 

54 

94 

35 

()9 

56 

08 

28 

54 

52 

89 

42 

---------

Tiel!!~ Total '\'"alne Value of 

of coke at coke at coal in 
oYens. ovens, coke. per ton. 

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

l'er c .. nt. 

$123,74>1 $2.40 55 

11>7, 074 2.51 59 

2:5,079 2.C5 62 

271,692 l. >;,1 GG 

264,569 1. 71 G6 

185,650 1. 05 5 ~ 

187,321 1. 73 03.3 

347,061 2.11 G2.6 

286,655 2.40 61 

186, 718 2.05 GO 

314,410 2.00 63 

1!l7, 048 2. 17 62 

216,090 1. 84 63.3 

150, 196 1. 73 63.8 

51,815 1. 52 0,1 

150,224 1. 75 ~ 
Pittsb7trg district.-Much of the coal :Jllade into coke in the Pittsburg 

district is slack, usually obtained from the mines along the several 
pools of the Monongahela River and brought to Pittsburg by barges. 
Latterly also considerable coal has been brought from the fourth pool 
of the Mouongahela Hiver to Pittsburg for coking. The indications 

·are that the Pittsburg district will, in the near future, assume much 
greater importance as a coke-produeing center than it has heretofore 
enjoyed, in view of the fact that a large number of by-product ovens 
will be built in and near Pittsburg along the Monong-ahela River. In 
this district are included the ovens at aud near Pittsburg, as well as 
the ovens in W ashiug-ton County that use slack from the coal mines of 
that county. 

The statistics of the manufacture of coke in the Pittsburg district, 
Pennsylvania, for the years 1880 to 1895 are stated in the table on the 
following· page. 
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Statistics of the manufacture of coke in the Pittsburg district, Pennsylvania, from 1880 
to 1895. 

l=r. 
--- -- -

Ovemc 
Estab-
!ish- CoalnR 

men is. 
Bt 'lt.l Bnilcl-11 1ng. 

eel. 

---1 
I Sho.-tto ns. 

1880 .... ---- 21 534 ' 

1881.------- 21 5381 
1882 .... ---- 21 557 

1883 .. -- ---- 20 542 

1884. ... ---- 20 535 
1885 .... ---- 17 416 

1886 -" -- - - -- 18 730 

1887---- ---- 20 880 

1888 .... ---- 22 980 

1889 .. -- ---- 17 600 

1890-- - -- - - - H 541 

1891.--- ---- 13 580 

1892- - -- -- - - 15 725 
189:L .. __ .. 10 885 
1894 .... ---- 9 779 

189[)_-- --- -- 9 !)73 

0 
0 
0 
0 

0 
4 
0 

235 
0 

21 
0 

11 
261 

0 
104 

0 

194, 393 
oOfl 
936 

178.~ 

114, 
1Hl, 3 10 

367 
01 

874 
84 

8[)[) 

97, 
91,1 

228, 
366,1 
428, 
233,5 
149,2 
154,0 
292,3 
337,4 
371,5 

71 

30 
54 

G7 

00 
6[) 

452, 845 

Coke pro
duce<!. 

Short tons. 

105,'974 

96,310 
64,779 
66,820 

53,857 I 
46,930 

138,646 
177,097 
264, 156 
141,324 
93,984 
94,160 

176,365 
216,268 
227,100 
232,529 

Total val no 
of coke at 

ovens. 

$254,500 

206,965 
134,378 
126,020 
99,[)11 

72,509 
221,617 
315,546 
350,818 
283,402 
171,465 
201,458 
376,613 
438,801 
351,825 
547,284 

------
Per cent. 

$2.40 53 
2.15 54 
2.07 61 
1. 89 56 
1. 87 55 
1. 55 51.5 
1. 88 60.6 
1. 78 48.4 
1. 33 62 
2.00 60.5 
1. 82 63 
2.14 61 
2.14 60.3 
2.03 60.5 
1. 55 

61 ' J 2.35 51.3 

From the above table it appears that the production of coke in the 
Pittsburg district in 1895 was 232,529 tons-but little in excess of the 
production of 1893 and 1894. It was, however, the largest production 
with one exception, that of 1888, in the history of this district. 
· Beaver district.-The coke industry in this district is of so little impor

tance that it requires no description. 
The following are the statistics of the manufacture of coke in the 

Beaver district, Pennsylvania, for the years 1880 to 1895: 

Statistics of the manufact·u.re of ooke in the Beaver district, Pennsyll•ania, from 1880 to 1895. 

1- ~ ... Estab- Ovens. Value of 
!ish- Coke pro- Total value coke at Yield of 

Coal used. of coke at coal in ments. Build- duced. ovens. ovensl coke. 
Built. in g. 

per ton. 

--
---~ Shorttons:-1 Short-to---;:; 

-------
Percent. 

1880 .. ------ 5 106 ~ ---- ~ 8, 0131 4,880 $10,150 $2.08 61 

1881. ... ---- 5 106 . ---~ - 6,887 4,333 fl, 013 2.08 63 

1882- - - -- - -- 5 106 ·----- 11,6[)9 7,960 15,124 l. 90 68 

1883 .. ------ 5 107 ----·- 1fl,510 12,3% 21,062 1. 70 64 

1

188L •.. 4 8[) ·----- 2,250 1,390 2,168 1. 56 

jJ . ----- 4 89 ------ 686 438 6[)6 1. 59 

------1 3 87 ------ 698 411 6<1() 1. 57 [) 
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Statistics of the manufacture of coke in the Beaver district, Pennsyl1Jania, etc.-Cont'd. 

t=•l I o.@, Total value Value of Yield of Estab- Coke pro- coke at 
li·h- I Coal used. of coke at coal in 

ment.s. Built. Build- duced. ovens. ovens, coke 
ings. per ton. 

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

sl 
Short tons. Short tons. Percent. 

1887 ........ 65 ...... 25,207 13,818 $24,137 $1.75 55 
188S ........ 4 145 ···--· 262. 175 260 1. 48 66.6 

1889.--. --- ·' 3 90 ------ 3,100 1, 853 3,848 2.07 60 

1890 .... ---· 3 90 ------ 4,010 2, 148 4,564 2.12 53.5 
1891 ...... -· 3 88 ------ 4,224 2,332 6,663 2.86 55 

1892 .... ---· 2 10 0 3,925 2,154 6,270 ·2.91 54..9 
1893 ...... -· 2 10 0 2, 998 1,644 4,446 2.70 5<1.8 

1894. -- -- . - . 2 8 0 2,968 1,624 4,251 2.62 5<1.7 
1895 ...... -· 2 8 0 2, 888 1,584 3,940 2.49 54.8 

--

Alleghany Va,lley district.-This district includes the coke works of 
.Armstrong and Butler counties, situated in the valley of the .Allegheny 
River. No coke was made in this district either in 1894 or 1895, but 
as there promises to be production again in this district in the near 
future we continue the report. 

The statistics of the manufacture of coke in the Alleghany Valley 
district for the years 1880 to 1895 are as follows: 

Statistics of the rnanujactn1·e of coke in the Alleghany Valley district, Pennsylvania, from 
1880 to 1895. 

1880 ...... --

1881.-- --· .. 
1882 ....... . 

1883 .. ·----· 
1884 .. ·----· 
1885 .. ·------
1886 .... ·--· 
1887 ________ 

1

. 

1888 .... -- .. 

1889 .. ·----· 
1890 .. ·----· 
1891. .. ----. 
1892 .... ----

1893 .... ----
1894 .. ·---·· 

1895._ ·----· 

,•tab-
ish-
ents. 

51 
5 

6 
6 
7 
5 
5 
5 
5 
4 

3 
3 
3 
2 
2 

2 

Ovens. 

Built. Bnild-
in g. 

--

97 0 
109 0 
159 0 
159 0 
209 0 
208 0 
208 0 

288 . 88 
376 0 

198 0 

148 0 

148 0 

148 0 

116 0 
116 0 
116 0 

Coal used 

Short tons 

45,35 5 

55,676 
76,00 
64,81 

0 

0 

55,110 
28,630 
51,580 
77,666 

37,792 
13,105 
33,049 
21,833 

0 
10.927 

0 
0 

Coke pro-
Total ·alue I V a inc of 

Yield of I 
duced. 

of cu~e at c~ke at coal in 
ovens. pe~et~~- coke. 

____ I ___ 

Short tons. ll'er cent. 
23,470 $49,068 $2.10 52 
29,650 ' 64,664 2.18 53 
41,897 80,294 1. 92 55 
34, 868 62,982 1.81 54 
31,430 54,859 1. 75 57 
15,326 30, 151 1. 97 53.5 
28,948 <14, 422 1.54- 56 

I 

44,621 84,913 1. 90 57. 1 
21,719 36,008 1.66 57.5 
6,569 10,538 1.62 50 

18,733 40,204 2.15 56.7 
11, 314 25,909 2.29 52 

0 0 0 0 
6,557 11,147 1. 70 

j'J 0 0 0 . 

0 0 0 0 
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lleynoldsville-lVal8ton district.-This district includes a,]] the oveus 
on the Rochester mHl Pittsburg Ha.ilroa.d, as well a.s those on the Low 
Grade Division of the Alleghany Valley Railway, and the mines of the 
New York, Lake Erie and Western Hailroad. It is at tlle present time 
one of the most important coking districts in Pennsylvania, and gives 
promise of great increase in production in the near future. 

The following are the statistics of the manufacture of coke in the 
Reynoldsville-Walston district for the years 1880 to 1895: 

Stati.~tics of the mannfaotnre of coke in the Reynoldsville- Walston district, Pennsylvania, 
ji-om1880 to 1895. 

·- ----------

Year. 
Estab· 
lish· 

ments. 

Ovens. __ / 

Built. lluil<l· 
in g. 

Coal used. Coke pro
duced. 

Total value Value of Yield of 
of (\oko at coko at ooal in 

ovens. po;e~0
8~. coke. 

I ------------------· ------1-----, 
Short tonli. Shm·t tons. Per cent. 

1880 .. - --· 

1881..---. 

1882 ..... . 

188:L ... . 

1S84 ..... . 

1885 ..... . 

1886 .... .. 

1887 ·----. 

18S8 ..... . 

1889 .. - --· 

1890 ..... . 

1891..- --· 

1892 ..... . 

1893 .. - --· 

3 

4 

5 

6 

7 

8 

9 

11 

9 

8 

s 

7 

8 

8 

1894...... 8 

1 l89i:i .. = 8 

117 

1251 
177 

229 

321 

1100 

783 

1,492 

1,636 

1, 747 

1,737 

1,747 

1, 734 

1, 755 

1,755 

l,f37 

0 

2 

0 

0 

0 

143 1 

I 
500 

134 

100 

0 

0 

0 

0 

0 

45,055 

99,489 

87,314 

76,580 

159,151 

183,806 

271,037 

507,320 

404,346 

514,461 

652,966 

769, 100 

683,539 

562,033 

28,090 

44,260 

4'1, 709 

37,044 

78,646 

114,409 

161,828 

316,107 

253,662 

313,011 

'106, 1S4 

470,479 

425,250 

339,314 

$16,359 

80,785 

80,339 

65,584 

113, 155 

153,795 

217,834 

592,728 

320,203 

'136, 857 

771,9913 

744,098 

743,227 

586,212 

0 336, 554 207, 2:38 297, 596 

0 504, 092 296, 820 357, 266 

$1.65 

1. 85 

1. 80 

1. 77 

1. 44 

1. 35 

1. 35 

1. 88 

1. 26 

l. 40 

1. 90 

1. 58 

1. 75 

1.73 

62 

44 

51 

48 

49 

62 

59.7 

62.3 

62.7 

60.8 

62 

61 

62.2 

60.4 

1. 44 61.6 

1. 20 58.9 

-- - ------ -· --------

Blosiiburg district.-Tbis distriet, which was at one time of great 
importance as a coke-producing district, especially to central and west
em New York, produced very little coke in the last two years. Con
siderable coal produced in this district is shipped to Syracuse and 
coked there, but this is reported in connection with New York. 

The following are the statisties of the manufacture of coke iu the 
Bloss burg district, Pennsylvania, from 1880 to 1895. 
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Statistics of the manufacture of coke in the Blossbm·g district, Pennsylvania, from 1880 
to 1895. 

I]% tab-
O"ens. 

------
lish- Coal used. 

ments. Build-Built. in g. 

--- -- -- ---
Short tens. 

1880 ....... . 1 200 0 72,520 

1881. ... -~-- 1 200 0 88,055 

1882 ...... .. 1 200 0 100, 119 

1883 ...... .. 2 3·~4 0 71,028 1 

1884. ..... .. 2 344 32 62,365 
1885 ...... .. 2 296 0 46,4R9 

1886 ...... .. 2 405 0 l:JG, 136 
1887 ...... .. 2 406 0 182,623 

2 407 0 62,063 
i 2 407 0 31,806 

I 

1888 ...... .. 
1889 ...... .. 

1890 ...... -- 2 407 0 41,785 
1891 .... -.. 2 407 0 46,084 
1892 ..... .. 2 404 0 30,746 

i 2 
4071 

0 22,17ti 

I 
1 250 0 ti70 

1 200 0 976 

------- I 

1893 ....... . 

I ~~94.. .... .. 
L95 .. =~ 

Coke pro- Total value 
of coke at duccd. ovens. 

-------
Short ton,s. 

44,836 $134,500 

56,083 168,250 
64,526 193,500 
44,690 122,450 

39,043 93,763 

26,975 59,423 

81,801 174.,532 

1o3, sn 1 234,622 

38,052 81,400 
18,422 47,765 
23,196 62,804 

24,351 ti6,195 
16, 67!1 45,855 
11,463 31, c~27 

332 89ti 
488 1,220 

Value of 
coke at 
ovens, 
per ton. 

---

$3.00 
3.00 

3.00 
2.74 
2.40 
2.17 
2.13 
2.26 
2.H 
2.59 
2. 7t 
2.72 

2.75 
2.74 

2.70 
2.50 

Yield of 
coal in 
coke. 

l'er cent. 

62 
64 
64 
ti3 
63 
58 
60 
56.9 
61 

58 
55.!'\ 
53 
54.2 
50. 7 
50 
50 

Greensburg (listrict.-The Greensburg district includes a small num-· 
ber of ovens situated in the Greensburg coal basin, erected chiefly for 
the utilization of the slack coal. The coal is all from the Pittsburg 
vein. 

The following are the statistics of the manufacture of coke in the 
Greensburg district from 1889 to 1895: 

Statistics of the rnannfactnre of colce in the Greensbtwg di.st1·ict, Pennsylt!ania,Jrom !889 to 
1895. 

-~------------,--------------

Ovens. Total value Value of Yield of 

I 
Year. ~~!~~·- ---- Coal used. C~~~f,f.0' of coke at coke at coal in 

mcnt~. B 'lt llnild- ovens. p~~ot:~. coke. 

!------~--~ - __:~ in g. Short tons. Short tons. 

1889 ...... .. 
1890 ...... .. 
1891 ...... .. 
1892 ...... .. 

1893 ....... . 

[

1894 ...... .. 
1895 ...... .. 

2 

2 

2 

2 

3 

3 

3 

50 
58 
58 
58 
88 

118 

118 

16 32,070 
0 44,000 
0 38,188 
0 15,005 

0 29,983 
0 ~7,290 

0 31, 300 
-----' --------

20,459 
30,261 
22,441 

9,037 
18,393 
15,872 
20,309 

$21,523 
44,290 
3ti, 627 
1il, 173 
26,303 
18,413 
22,340 

$1.05 
1. 4ti 
1. 63 
1.4ti 

~: ~~ I 
1.10 I 

Per cent. 

63.8 
68.7 
5!) 

ti0.2 

61 
58.2 

6~ 
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Irw-in diNtn:ct.-The Irwin district comprises the ovens 1'1ituated near 
the town of that name; also those located in what may be termed the 
Irwin basin, on the Youghiogbeny Hiver. It will be noted that this 
district is of considerable importance as a coke producer. Most of the 
coke made in the district is produced by the Carnegie Steel Uompany, 
Limited, at J,arimer, where slack from the gas coal mined in the imme
diate vicinity is made into coke. 

The fo11owing are the statistics of the manufacture of coke in the 
Irwin district for the years 188!) to 1895: · 

Statistics of the manufacture of coke 'in the l1·win district, Pennsylvania, fron~ 1889 to 
1895. 

1
--~~ ~ Ovens. ~~--~--~-;-- ~~ 

Estab- _ ___ _ C k Total value a ue 0 Yiehl of 
Year. lisb- I . Coal used. du~J'{0 ' of coke at coke at coalin 

ments. Bnilt ~ln1d~ ovens. poe~e~ri. coke. 
. lllg. 

----------·-----------
Short tons. Short tons. Pm· cent. 

1889 ........ 4 696 0 373,913 243,448 $351,304 $1.44 65 

1890-- -- . - . - 4 661 0 270,476 172,329 256,458 1. 49 63.7 

1891..-- ---- 4 696 0 323,099 197,082 266,061 1. 35 61 

1892---- ---. 4 696 0 328, 193 202,809 284,029 1. 40 61.8 

1893. - . - . - -- 5 725 0 238,832 150,463 195,609 1. 30 63 

~'-· 5 725 0 176,318 110,995 1UJ,764 1. 08 
63 J 

95 .... ---· 5 725 0 166,124 103,872 105,6091 1.017- 62.5 
. ----

TENNESSEE. 

Tennessee ranks as the fourth State in the production of coke, it 
being exceeded by Pennsylvania, Alabama, and West Virginia, in the 
order stated. The production of Colorado approaches very closely to 
that of Tennessee, and these five States, with Virginia and Georgia, 
are the only ones that produce upwards of 60,000 tons of coke a year. 

The following are the statistics of the manufacture of coke in Ten
nessee for the years 1880 to 1895: 

Statistics of manufacture of coke Wt Tennessee from 1880 to 1895. 

Ovens. 
Estab- _____ _ 
lish

ments. Built. Build
ing. 

Coal used. 

~·--~-------.---

·~'hurt tons. 

1880 .. ---- 6 656 68 217,656 

1881.----- 6 724 84 241, 644 

1882...... 81 861 14 313,537 

L.~3= ~ 992 10 330, 961 

Coke pro
duced. 

Short tons. 

130,609 

143,853 

187,695 

203,691 

Total value Value of 
of coke at coke at 

ovens, 
Iler ton. ovens. 

$316,607 $2.42 

342,585 2.38 

472,505 2. 52 

Yiehl of 
coal in 
coke. 

Per cent. 

60 

60 

60 

-159,126 2-~~ 
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Statistics of ntanufactnre of coke in Tennessee from 1880 to 1895-Continued. 

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

OYens. 
I 

Value of Estab- -------- Coke pro- Total value coke a~ Yield of 
Year. !ish- Coal used. of coke at coal in 

ruents. Build- dnced. ovens. ovens~ coke. Jlnilt. ing per ton. 

---~~-~---

Short ton.r,;. Short tons. Percent. I 
1884 ...... ' a 13 1,105 175 348,295 219,723 $428,1l70 $1.95 63 
1885 ...... 1 12 1,387 36 412,538 218,842 398,459 1. 82 53 

I 12 1,485 126 621,669 368,139 687,865 1. 87 59 1886 ...... , 

1887 ___ --·I 11 1,560 165 655,8n7 396,979 870,900 2.19 61 
1888 ...... 11 1,634 84 630,099 385,693 490,491 1. 27 61 

I 12 1, 639 40 626,016 359,710 731,496 2.03 57 1889 ...... i 
189o. _____ I 111 1,664 292 600,387 348,728 684,116 1. 96 58 

1891.-- ... 11 1, 995 0 623,177 364,318 701,803 1.93 58 

1892 .. - ... 11 1,941 0 600, 126 3M,096 724,106 2.05 59 
1893 ...... 11 1,942 0 449,511 265, 777 491,523 1. 85 59 
1894 ...... 11 1,860 0 516,802 292,646 480,124 1. 64 _:u 1895 ...... 12 1, 903 0 684,655 396,790 754, 92_6 1.90 

--------------- ---
9 

a One establishment made coke in pits. 

From the above table it appears that .the production of coke in Ten
nessee has been much more regular than that of any other State, the 
range of production in the last ten years being only from 265,777 to 
396,790 tons. 

The character of the coal used in the manufacture of coke in Ten
nessee since 1890 is shown in the following table: 

Character of coal1tsed in the manufactm·e of coke in Tennessee since 1890. 

Year. 1 ---R~uu_o_f_m_in_e. _______ s_la-,--ck_-.· ___ _ 

, Unwashed. Washed. Unwashed. Washed. 

1------- -----------1---- ----------

1890 -- -- -- -- .. 
1891..-- .. -- .. 
1892 ......... . 
1893 ......... . 

1---

1894 .... -- ----
1895 .. ---- .... 

Short tons. Short tons. Short tonH. Sho,rt tons. Short tons. 

255,359 
184,556 
176,453 
179,126 
166, 990 
96,744 

I 

0 

0 

273,028 

377,914-

72,000 
60,707 

600,387 
623,177 

15, 000 367, 827 w, 846 600, 126 
0 137,483 132,902 449,511 

59,284 285,906 242,721 684,655 
61,841 149,958 138,013 516,802J 

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

TEXAS. 

No coke has ever been made in this State on a commercial scale. A 
number of experiments have been made with the coals to test their 
coking qualities, but until recently the results have not been such as 
to justify beginning its manufacture. In 1895 six coke ovens were 
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built and some coke was made as an experiment, the total production 
being but 286 tons, 530 tons of coal being used in its manufacture. As 
this coke was made entirely in an experimental way no value is given 
for it. 

UTAH. 

As there is but one works in Utah, we have included the statistics of 
the production of coke with that of Colorado, as the coals in this State · 
are practically of the same character as those in the western district of 
Colorado. 

The following are the statistics of the production of coke in Utah 
from 1889 to 1895: 

Production of cuke in Utah from 1889 to 18.?5. 

~ ~--;,~~- ~-~· Tons~. ~- -. - Yea;.~- ~- -;o~ 

1

1889 .. =~=-~~~~1- ~893 .... ==~-16,0~;-j· 
1890. .. . .. .. . . . . .... 8, 528 1894.... ... .. . .... .. 16, Ot>6 

1

18fll...... . .. . .. .. .. 7, 949 1895.... .. .. .. . .. . . . 22, 519J 
1892.... .. .. . . . . . . . . 7, 309 

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

VIRGINIA. 

For the first time since the beginning of the publication of these 
rt>ports on the manufacture of <'Oke in the United States, Virginia 
shows a coke production that may be properly described as a Virginia 
prolluet. Of the two coke works that have lleretofore been reported 
upon in this State, one, the coke works at Pocahontas, in the Flat Top 
region, conducted its mining operations both in Virginia .and West 
Virginia, along· the boundary line between tL~ two StateR, its pit open
ings being in Virginia and much of the coal coming from West Vir
ginia; the other works,- that at Low Moor, on the line of the Chesapeake 
and Ohio Hailroad, just east of tLe West Virginia line, drew its entire· 
coal supply from the New River coal fields of West Virginia. In 1895, 
however, we have reports from three additional coke works: 1'hc Wise 
County Coke Company, the ~ig Stone Gap Colliery Company, and the 
Virginia Coal and Iron Company, which are all located in the south· 
western part of the State. Two of these works made coke in 1895; at 
the third,· ovens were building, and 50 additional ovens are building at 
the Wise County Coke Works. In view of the fact that but a small 
amount of coke has been manufactured iu tLis district in 1895, and in 
view of the further fact that no personal examination of the district 
has been made, a statement regarding the character of the coal and 
coke is deferred until the next 1 eport. It may be proper, however; to 
give the following analyses of coke made from washed and unwashed 
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coal in the ovens of the Wise County Coke Company. It should be 
· understood, however, that the work done by this company in 1895 was 

simply experimental and testing. 

Analyses of Wise Co1mty, Va., coke. 

. No. l, No.2, 
unwashed. washed. 

-~~-1-1--1 

Per cent. Per cent. 

Volatile matter ............................... . 

Fixed carbon ................................. . 

Ash .......................................... . 

Sulphur ...................................... . 

Total. .................................. . 

3.13 

86.64, 

10.40 

. 63 

100.80 

2.01 

90.55 

7.44 

100 

NOTE.-A.nalysis No. 1 was made by the chemist of Pulaski Iron Company; analysis No.2 was made 
at the Dora Furnace laboratory, Pulaski. 

The following are the statistics of the manufacture of coke in Vir
ginia from 1883 to 1895: 

StatiBtics of the 1nan1tjacture of coke in Virginia fron~ 1883 to 1895. 

r-:~. Ovens. 
Coke pro· I. Total value 

Value of Estab- Yield of 
lish- Coal used. coke at coal in 

ments. Build· duccd. ofo~o!~.at ovens, coke. Built. in g. per ton. 

--
Short ton&. Short tons. Per cent. 

1883 ....... 1 200 0 39,000 25,3<!0 $M,3<!5 $1.75 65 

1884 ....... 1 200 0 99,000 63,600 111,300 1. 75 64.25 

1885 ....... 1 200 0 81,899 40,139 85,993 1.75 60 

ll:i86 ....... 2 350 100 200,018 122,352 '305, 880 2.50 61.2 

1887 ....... 2 350 ::100 235,841 166,94,7 417,368 2.50 70.8 

1888 ....... 2 550 0 230,529 140,199 260,000 1.74 64.7 

1889. ··-··. 2 550 250 238,793 146,528 325,861 2.22 61 

1890 ....... 2 550 250 251,683 165,847 278,724 1.68 66 

1891.- ..... 2 550 250 285, 113 167,516 265,107 1. 58 58.8 

1892 ....... 2 594 206 226,517 147,912 322,486 2.18 65.3 

1893 ....... 2 594 206 194.,059 125,092 282,898 2.26 64..5 

1894. ... ---· 2 7::16 100 289,524 180,091 295,747 1.64 64.2 

1895 .. -.- •. 5 832 350 410,737 244,738 322,564 1.32 59.6 

17 GEOL, PT 3--39 
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The character of the coal used in the manufacture of coke in Virginia 
since 1890 is shown in the following table: 

Character of coal 'Used in the ·manufactm·e of coke in Virginia since 1890. 

r-Year. 

Hun oimhte. Slack. ToW~-~ 
U11washed. Washei!. TTnwaslw.d. '1\'ashed. 

I ---- -----
Short tuns. Shorttnns. Short tons. Short tons. Short tons. 

1890 .......... 98,215 0 153,468 0 251,683 
1891. ......... 107,498 0 177,615 0 285, 113 
1892.-.- ...... 106,010 0 120,507 0 226,517 
1893 .......... 107,498 0 86,561 0 194,059 
1894 .......... 103,874 0 176,650 0 280,524 
1895 .......... 114,802 0 295,935 0 410,737 

WASHINGTON. 

In Washington there are but three coke works, two of which were in 
operation in 18!)5, both making coke from washed slack, one from the 
coal of the Wilkeson coal field near Tacoma, the other at Cokedale, 
near Fairhaven, in Skagit County. These coals, like those of Colorado 
and Montana, are Cretaceous, and still preserve at many places their 
lignite characteristics. At some localities, however, these lignitic coals 
,have been locally altered in character and are true coking coals. · 

The following are analyses of the coal and of the coke made from it 
at the coke ovens of the Fairhaven Land Company, at Cokedale, in 
Skagit County: 

Analyses of coal and coke made from same at Culcedale, Washington. 

1

- Coal. ~oke. 
--------------------1----1-

Per ce·nt. Per cent. 

Moisture ...................... ____ .......... .. 0.35 0.10 
Volatile matter ............................. .. 28.75 2.38 
Fixed carbon ................................. . 60.95 82.22 
Ash .......................................... . 9.95 H.84 

~:~;'"'_:: : : :: : :: :: : u I~~ . 99 ~ I 
We have in previous volumes of .Mineral Resources given analyses 

of the Wilkeson coke. 
" On the next page will be found the statistics of the manufacture of 

coke in Washington for the years 1884 to 1895, the only years in which 
coke has been made. 
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Statistics of the procluction of coke in Washington from 1884 to 1895. 

1
---,~-,----------,---.--,~-

OYens. v 1 f 
Estab- Total value cuaktete,oot Yield of 

Year. lish- I Coal usccL Coke pro- of coke at I u coal in dncetl. o-vens 
mentS. Built. B_uild- ovens. per to~. coke. 

lllg. 

1--~---1-- ~---[-~---:---- ----- ---- ---

Short tons. Sho·~·t tons. Per cent. 

1884- - - - - . . . 1 0 0 700 400 $1, 900 $•1. 75 

1885---- -... . 1 2 0 544 311 1, ·i 77 4. 75 

1886........ 1 11 21 1, 400 825 4, 125 5. 00 

1887..... •. . 1 30 0 22,500 14,625 102,375 7. 00 

1888..... .. . 3 30 100 0 0 0 0 

1889.... . . . . 1 30 0 6, 988 3, 841 30, 728 8. 00 

57.5 

57 

58.9 

65 

0 

55 

1890. . . . . . . . 2 30 80 9, 120 5, 837 46, 696 8. 00 64 

1

1891........ 2 80 0 10, 000 (i, 000 42,000 7. 00 60 

1893 ..... -.. 3 84 0 11, 374 6, 731 34,207 5. 08 59 
1892........ 3 84 30 12,372 II 7, 177 50,446 7. 03 58 

ll894.-.. . . . . 3 84 0 8, 563 5, 245 18, 249 3. 48 61. 2 

1895 .. ~---_·_·-~--3~-1-lO~--o~--2-2_,~9~-~3~~--I-5_,1_29~---6-4,_6_3_2-"----4._2_7~--6-5._9~ 
It will be noticed from the above-table that the production of coke in 

Washington in 1895 was the greatest of any year in its history, it being 
H>,1~!) tons. The nearest approach to this was in 1887, when 14,6~5 
tons were made . 

. The character of the coal used in the manufacture of coke in Wash
ington since 18!)0 is shown in the following table: 

Charcwter of coal 1tsed in the mamtfacturc of coke in Washington since 1890. 

Run of mine. Slack, To=l Year. 

Unwashed. Washed. Unwa.shed. Washetl. 

Short tons. Short t.ons. Short tons. Short tons. Short ton.'). 

1890 ..•. - ..... 0 9,120 0 0 9, 120 

1891. ......... 0 0 10,000 0 10,000 

1892 .......... 0 0 0 12,372 12,372 

1893 .......... 0 10,974 0 405 11,379 

1894 ...... ·-·· 0 0 0 8,563 8,563 

I 
1895 .......... 0 0 0 22,973 22,973 

WEST VIRGINIA. 

In West Virginia five coking districts are recognized, viz, the Kana
wha, the New River, the Flat Top, the Upper Monongahela, and the 
Upper Potomac. The first two are compact and continuous. They 
include the ovens along the line of the Chesapeake and Ohio Railroad 
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from west of Low Moor, in Virginia, to the Kanawha Valley. The 
Fhtt Top region includes the oveus in what is sometime~ called the 
Pocahontas district. The fourth district, the Upper Monongahela or 
Northern, is a scattered one, including the ovens in Preston, Taylor, 
Harrison, and Marion counties, on the upper waters of the Monon
gahela. The district we have termed the Upper Potomac includes 
the coke ovens iu the Elk Garden and Upper Potomac fields. vV c 
have so frequently described these districts that we need not repeat 
the description at this point, but refer those interested to previous 
volumes of Mineral Hesources. 

PRODUO'l'ION OF OOKE IN WEST VIRGIN!A, BY DIST!~ICTS. 

In the following table will be found consolidated tl1e statistics of the 
production of coke in West Virginia in the three years especially cov
ered by this report, viz, 1893, 1894, and 1895, by districts : 

PToduction of coke in West Virginia in 18957 by districts. 

lm.---- Ovens. 
Estah- Coke pro- Total value 

trict. !ish- Coal used. tluced. of coke 
ments. 

Built. Build- produced. 
in g. 

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

Short tons. Short tons. 

Kanawha------ 6 506 0 267,520 164, 729 $270,879 
New Hiver. ____ 14 978 0 385,899 244-,815 404,978 

FlatTop.------ 36 4,648 18 858,913 524,252 656,494 
Upper Monon-

gahela .. ___ .. 20 1,260 37 392,297 240,657 265,293 
Upper Potomac 2 442 0 183,187 110,753 126,595 

----~ ---
Total .... 78 7;834 55 2,087,816 1,285,206 1,724,239 

' 

PToduction of coke in West ViTginia in 1894, by districts. 

'""'~' 
Ovens. 

ERtab- Coke pro- Totalvlllue 
lish- Coal used. duced. of coke 

ments. 
Built. Build- produced. 

in g. 
-----

Short tons. Short tons. 

Kanawha .. _ ... 6 506 0 176,746 104,160 $181,586 
New River .... _ 14 1, 089 0 222,900 140,842 245,154 

Flap Top ...... 36 4,648 18 1,229,136 746,762 989,876 

Upper Monon-

gahela __ .... 20 1, 221 42 280,748 158,623 179,525 

Upper Potomac 2 394 0 fi6,598 43,516 43,546 

j 
-----

Total .... 78 7,858 60 1, 976,128 1, 193,933 1,639,687 

Ave 
age 

pric 
ofcok 

r- Yic;~d 
e of_coal 

e c~~e. per to n. 

$1.64 
1. 65 
1. 25 

Per ct. 

61.6 
63.4 
61 

1.1 
1.1 

0 61.3 

' 60.51 
4 61.6 1.3 

Aver- Yield age of coal priCe in of coke coke. per· ton. 

----
Per ct. 

$1.74 58.9 
1. 74 6:J.2 
1. 33 60.7 

1.13 56.5 
1.00 65.4 

--
1.373 60.4 
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Production of coke in West Virginia in 1893, by districts. 

j-::.,;o< 
I 

Ovens. Aver- Yield Estab- Total value fi!iB 
lish- ---·-- Coal used. Coke pro. of eoke of coal 

duced. pr1ee in menta. 
Built. Build- produced. of coke coke. 

In g. per ton. 

·----- -.----
Short tons. Short tons. Per ct. 

Kanawha ...••. 6 506 0 215,108 122,241 $237,308 $1.94 56.8 
New River ..... 13 947 10 281,600 178,049 355,965 2.00 63 
FlatTop ....... 34 4,349 80 746,051 451,503 713,261 1. 58 60.5 
Upper Monon-

gahela ....... 19 1,158 42 379,506 225,676 295,123 1. 31 59 
Upper Potomac 3 394 0 123,492 84,607 115,250 1. 36 68:'._1 ------

Total .... 75 7,334 132 1,7<15, 757 1,062,076 1,716,907 1. 62 60.8 

·--· 

From the above three tables it will be noted that the increase in pro
duction in 1895 over 1894 was about 8 per cent. In all districts there 
ha~ been quite a difference in production; for example, the Upper Poto
mac increased its production from 43,546 tons in 1894 to 110,753 tons 
in 1895, an increase of 67,207 tons, or 154 per cent; the Upper Monon
gahela district, in which are included the ovens on the up1)er waters 
of the Monongahela, increase<l from 158,623 tons to 240,657 tons, an 
increase of 82,034 tons, or nearly 52 per cent; the production of the 
Flat Top region, strange to relate, fell from 7 46,762 tons in 1894 to 
524,252 tons in 1895, a decrease of 222,510 tons, or about 30 per cent; 
the increase in the New River district was from 140,842 tons in 1894 
to 244,815 tons in 1895, or nearly 75 per cent; the increase in the 
Kanawha district was something over GO,OOO tons, or nearly GO per 
cent. In regard to the falling off in production in the Flat Top region 
it should be noted that the coke made by the Southwest Virginia 
Improvement Company is reported in connection with Virginia. This 
production increased considerably in 1895 over 1894, so that while there 
was a notable decrease in the entire :Flat Top distriet in 1895 over 1894 
it was not quite so great as appears in the above exhibit. This falling 
off was due to the stnke, which not only reduced the demand during 
its continuance, but, as it led to loss of yearly contracts which were 
placed elsewhere during the strike, it also had a marked effect on ship
ments after the strike ended. The indications, however, for 1896 are 
that the production in the Flat Top region will be fully up to the aver
age. It should be remembered, however, that the great increase in 
production in 1894 over any previous year was due probably to the 
strike in the Connellsville region, the l!'lat Top region getting many 
of tl1e orders which had before been sent to the Connellsville, as in 
1895 the Connellsville got many of the orders which the Flat Top had 
in 1894. 
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In the following table will be found statistics of the manufacture of 
coke iu West Virginia from 1880 to 1895.· It will be noted that though 
there was somewhat of a faUing off in production in the Flat Top dis
trict, due to the strike, the production of coke in this State in 1895 was 
the largest in its history. Each year has shown an increase in produc
tion in this. State since 1884, the production for that year being 223,4 72 
tons, and the production in 1895 being nearly six times this amount. 

Statist-ics of the rnannjactnrc of colce in West Vi1·ginia j1·o1n 1880 to 1895. 

I= OYens. 
Estab. Total value Value of Yield of 
!ish· Cua.l nsecl. Co1re pro- of coke at coke at coal in 

ments. Ruild· duced. ovens. ovens, coke. Built. in g. per ton. 

--- ---
Short tons. Short tons. Per cent. 

1880 .... 18 631 40 230, 7G8 138,755 $318,797 $2.30 60 

1881. ... 19 689 0 304,823 187,126 420,571 2.30 61 

1882 .... 22 878 0 366,653 230,398 520,4-37 2.26 63 

1883 .... 24 962 9 411,159 257,519 563;~90 2.19 63 

1884 ...• 27 1, OOG 127 385,588 223,472 425,952 l. 91 62 

1885 .... 27 978 63 415,533 260,571 485,588 l. 86 63 

1886 .... 29 1,100 317 425,002 264,158 513,843 l. 94 62 

1887 .... 39 2,080 742 698,327 442, 031 976, 7:~2 2.21 63.3 

1888 .... 51 2,764 318 854,531 525,927 1 896,707 1.71 61.5 

1889 .... 53 3, 438 631 1,001,372 607,880 I, 074, 177 1. 76 60 

1890 .... 55 4,060 334 1, 395,266 833,377 1, 524,746 1. 83 60 

1891. ... 55 4,621 555 1,716,976 1, 009,051 1, 845,04.3 1. 83 58.8 

1892 .•.. 72 5, 843 978 1, 709, 183 1, 034,750 1, 821,965 1. 76 60.5 

1893 .... 75 7,354 132 1,745,757 1,062,076 1,716,907 1. 62 60.8 

1894 .... 78 7, 858 60 1, 976, 128 1, 193, 933 1, 639,687 1.373 60.4 

1895 .... 78 7, 834 55 2, 087,816 1,285,206 1,724,239 1. 34 61.6 

--

The character of the coal used in the manufacture of coke in West 
Virginia 8ince 1890 is shown iu the following table: 

Character of coal ttscd in the rna11 ujaclttre of coke in rVest Virginia since 1890. 

I Year. 

1890 ...... 

1891..; ••. 

1892 ...... 

1893 ... ··-

1894..- ... -

1895 ...... 

Hun of mine. 

Unwashed. Washeu. 

Short tons. Short tons. 

324,84c7 0 

276,259 0 

298,824 115,397 

324,932 15,240 

1132,270 14, 901 

Slack. 

Unwashed. Washed. 

---------1 

Short tvns. Short tons. 

930,989 

1, 116,060 

1, 108,353 

139,430 

324,657 

186,609 

Short tons. 

1,395,266 

1,716,976 

1, 709,183 

1, 176,656 228,929 1, 745,757 

1, 607, 735 191, 222 1, 976, 128 

. 405,725 24,054 __ 1, 476, oo~182, os4 I 2, o87,-~ 
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But little coal coked ·in West Virginia is made from washed coal, 
most of the washing being done in the Northern or Upper Monongahela 
district. About 10 per cent of the coal made into coke in this State in 
1895 was washed coal. 

Pocahontas-Flat Top district.-This is one of the most important cok
ing districts of the country and shares with the Connellsville in pro· 
clueing a typical blast-furnace coke. Indeed, it is chemically a better 
fuel than the Connellsville, being lower in ash. By some ironmasters 
it is also regarded as a blast-furnace fuel physically the equal of the 
Connellsville. The statistics of the manufacture of coke in the Flat 
Top district for the years 1886 to 1895 are as follows: 

Stati~tics of tlte 1nanufact~tre of coke in the Flat Top district of West Virginia f1'0nt 1886 
to 1895. 

j: Oven~. 
Value of Estab- Total Yalne Yield of 

!ish- Coal use<l. Coke pro- of coke at coke at coal in 
ments. nuild- duced. ovens. ovens, coke. Built. in g. per ton. 

------
Short tons. Short tons. Per cent. 

1886 .... - 2 10 38 1,075 658 $1, 316 $2.00 61.2 

1887----- 5 348 642 76,274 51,071 100,738 1. 97 67 

1888 ... -- 13 882 200 164,818 103,947 183,938 1.77 63 

1889 .. --- 16 1,433 431 387,533 240,386 405,635 1. 69 64 

1890 .. --- 17 1,584 252 566,118 325,576 571,239 1. 75 57.5 

1891. ... - 19 1,889 358 537,847 312,421 545,367 1. 70 58 

• 1892.---- 30 2,848 933 595,734 353,696 596,911 1. 69 59.3 

1893.---- 34 4,349 80 746,051 451,503 713,261 1. 58 60.5 
1894 ____ - 36 4,64.8 18 1,229,136 746_.762 989,876 1. 325 60.7 
1895 ____ . 36 4,648 18· 858,913 524,252 656,494 1.25 61 

New River di.~trict.-This district includes the ovens along the Chesa
peake and Ohio Railroad from Quinnimont to Nuttallburg. The coal 
makes an excellent coke and is in great demand, its market being chiefly 
east of the mountains. The statistics of the manufacture of coke in 
the New River district from 1880 to 1895 are as follows : 

Statistics of the manufacture of coke in the New River district, West Vi1·ginia, fr01n 1880 
to 1895. 

j:. Ovens. Val no of Estab- Total value Yield of 
!ish- Coal us~d. Coke pro- of coke at coke at coal in 

ments. Build- dnced. ovens. ovens, coke. Built. ing. per ton. 

--- ---
Slwrttons. Short tons. Percent. 

1880 .. ____ 6 468 40 159,032 98,427 $239,977 $2.14 62 

1881.----- 6 499 0 219,446 136,423 334,652 2.4.5 

jJ 1882 ...... 6 518 0 233,361 148, 373 352,415 2.38 4 

1883 .. ---- 6 5·!6 0 264,171 I ·167, 795 384,552 I 2.29 4 
' 
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Statistics of the manafacturc of coke in the New .River district, West Virginia, etc.-Cont'd. 

Ovens. Value of E.stab- Total value Yield of 
Year. I ish- Coal used. Coke pro- of coke at coke at coal in 

menta. ~~uild- duced. ovens. ovens, coke. Built. mg. per ton. 

----
Short tons. Short tons. Percent. 

1884 ...... 8 547 12 219,839 135,335 $274,988 $2.03 62 
1885 ...... 8 519 0 244,769 156,007 325,001 2.08 63i-
1886 ...... 8 513 5 203,621 127,006 281,778 2.22 62 
1887 ...... 11 518 50 253,373 159,836 401,164 2.51 63 
1888 ...... 12 743 0 334,695 199,831 390,182 1. 95 60 
1889 ...... 12 773 0 268,185 157,186 351, 132 2.23 58.6 
1890 ...... 12 773 4 275,458 174,295 377,847 2.17 63 

1891.----. 13 787 102 309,073 193,711 426,630 2.20 63 
1892 ...... 14 965 0 315,511 196,359 429,376 2.19 62 
1893 ...... 13 947 10 281,600 178,049 355,965 2.00 63 
1894 .... -- 14 1, 089 0 222,900 140,842 245,154 1. 74 63.2 

1895.- ---- 14 978 0 385,899 244,815 404,978 1. 65 63. <1 

From the above table it will be seen that the production in 1895 was 
the largest in its history. It increased from 140,842 tons in 1894 to 
244,815 tons 1895. It is probable that this large production is in a 
measure due to the demand for coke following the strike in the Flat 
Top region. 

Kanawha district.-The production of coke in the Kanawha district 
in 1895, like the production in the New River district, with which it 
is connected, was the largest in its history, the increase being from 
104,160 tons in 1894 to 164,729 tons in 1895. This increase was also no 
doubt due to the strike in the Flat Top region. 

The statistics of the manufacture of coke in the Kanawha district 
from 1880 to 1895 are as follows: 

Stati3tics of the mmiufactltre of coke ·in the Kanawhn (Ustrict, West Virgin·ia, .{1·om 1880 
to 1895. 

Ovens. Value of Estab- Coke pro- Total value coko at Yield of 
Tear. lish- Coal used. of coke at coal in 

menta. Build- duce<l. ovens. ovens, coke. Built. ing. per ton. 

--- ---

Short tons. Short tons. Per cent. 

1880 ...... 4 18 0 6, 789 4,300 $9,890 $2.30 63.3 

1881. ..... 4 18 0 11,516 6,900 16,905 2.45 60 

1882 ...... 5 a138 0 40,782 26,170 62,808 2.40 64 

1883 ...... 5, a147 0 58,735 37,970 88,090 2.32 64.6 

1884 ...... 6 a177 15 60,281 39,000 76,070 1. 95 64.6 

a Eighty of t.hese ovens are Coppce, the balance beehive. 
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Statistics of the manufacture of coke in the Kanawha district, West Virginia, ctc.-Cont'd. 

I= Ovens. Value of E•tab- Total value Yiolcl of 
!ish- Coal used. Coke pro- of coke at coke at coal in 

ments. Build- duced. ovens. 0{'"CDS, coke. Built. in g. per ton. 

---
Short tons.! Short tons. Per cent. 

1885 ...... 7 a181 63 65, 348 37, 551 $63,082 $1.68 57 
1886 ...... 7 302 170 89, 410 54, 329 117,649 2.17 60.7 
1887 ...... 7 548 0 153,784 96, 721 201,418 2.08 6:3 
1888 ...... 9 572 8 141,641 84,052 146,837 1. 75 59 
1889 ...... 6 474 0 109,466 63,678 117,340 1. 84 58 
1890 ...... 6 474 0 182,340 104,076 196,583 1. 89 57 
1891. ..... 6 474 0 241,427 134,715 276,420 2.05 56 
1892 ...... 6 506 0 242,627 140,641 284,174 2.02 58 
1893 ...... 6 506 0 215,108 122,241 237,308 1. 9·1 

tl ~---
6 506 0 176,746 104,160 181,586 1. 74 9 

. -. 6 506 0 267,520 164,729 270,879 1.64 . 

a Sixty of these ovens are Coppee, the balance beehive. 

Upper Monongahela district.-The Upper Monongahela district in
cludes the ovens in the group of counties lying along the line of the 
Baltimore and Ohio Railroad, near the head waters of the Monon
gahela l{iver-Preston, Taylor, Harrison, and Marion counties. This 
is becoming an important coking district, and though the coke is made 
largely from washed slack it is a good fuel aml finds a place in the 
markets of the country. 

The statistics of the prodtiction of coke in the Upper Monongahela 
district of West Virginia from 1880 to 1895 are as follows: 

Statistics of the ntanufactltre of coke in the Upper Monongahela district, West Vi1·ginia, 
f1·om 1880 tn 1895. 

Ovens. Value of Estab- Total "\"alue Yield of 
Year. !ish- Coal used. Coke pro- of Mke at coke at coal in 

ments. Build- duccd. ovens. ovens, coke. Built. ing. per ton. 

-- ---
Short tons. Short tons. Pe-r cent. 

1880 ... --. 8 145 0 64,937 36,028 $68,930 $1.91 55 
1881.----- 9 172 0 73,863 43,80R 78,014 1. 78 59 
1882 ...... 11 222 0 92,510 55,855 105,214 1. 88 60 
1883 ...... 13 269 0 88,253 51,754 90,848 1. 76 59 
188L ..... 13 281 100 78,468 49,139 74,894 1. 52 63 
1885.----. 12 278 0 105,416 67,013 97,505 1. 45 63.5 
1886 ...... 12 275 104 131,896 82,165 113,100 1.38 62.3 
1887.-- .. - 15 646 0 211,330 132,192 268,990 '"lEU 1888 ...... 17 5671 110 213,377 138,097 175,840 1. 27 64.7 



618 MINERAL RESOURCES. 

Statistics of the manujactnre of coke in the Upper Monongahela district, West Virginia, 
from 1880 to 1895-Continued. 

Ovens. I Total :alue I Value of Estab- Coke pro- Yield of 
Year. lish- Coal used. of coke at coke at coal in 

ruents. Build- duced. ovens. ovens, coke. Built. in g. per ton. 

-- -~----
Short toni. Short tons. Per cent. 

1889 ______ 17 674 200 210,083 128,685 $171,511 $1.33 62.5 
1890 ______ 18 1,051 50 276,367 167,459 260, 574 1.56 60 
1891. _____ 15 1, 081 56 517,615 291,605 462,(]77 1.58 56 
1892 ______ 19 1,129 45 441,266 265,363 390,296" 1.47 60.1 

1893 .. ---- 19 1,158 42 379,506 225,676 295,123 1.31 59 
1894 ______ 20 1, 221 42 280,748 158,623 179,525 1.13 56.5 
1895 ...... 20 1, 260 37 392,297 2<t0,657 265,293 1.10 61.3 

Upper Potomac district.-In the Upper Potomac district are included 
the ovens along the line of the West Virginia Central and Pittsburg 
Railway, running south from near Cumberland, Md. This district has 
been thoroughly described, not only in previous volumes of Mineral 
Resources, but also in a separate publication by the Survey. 

Statistics of the production of coke in the Upper Potomac diRtrict of 
West Virginia are as follows: 

Statistics of the manufactnre of coke in the Upper Potomac district of West Virginia front 
1887 to 1895. 

I 
Estab-

Ovens. I 
Year. lish- Coal used. 

ments. Build-Built. in g. 

-----
Short t.ons. 

1887-------- 1 20 50 3,565 
1888 ______ .- 1 28 0 9,176 
1889 ...... -- 2 84 0 26,105 
1890 ...... -- 2 178 28 94,983 

I 
1891. ..... -- 2 390 39 111,014 
1892 ______ -- 3 395 0 114,045 

1893 .... ---- 3 394 0 123,492 

IE:···· 2 394 0 63,598 

···-·- 2 442 0 183,187 

Total value Coke pro- of coke at ducerl. ovens. 

Short tons. 

2,211 $4,422 
5,835 8, 752 

17,945 28,559 
61,971 118,503 
76,599 133, 5.!9 
78,691 121,208 
84,607 115,250 
43,546 4~,546 

110,753 126,595 

Value of 
o;:oke at 
ovens, 

per ton. 

---

$2.00 
1. 50 
1.58 
1. 91 
1. 75 
1. 54 
1. 36 
1. 00 
1.14 

Yield of 
coal in 
coke. 

Per cent. 

62 
64 
69 
65 
69 
69 
68.5 

~ 
The increase in production in this district in 1895 over that of 1894 is 

a notable one, the production in 1895 being no, 753 tons and in 1894 but 
43,546 tons, an increase of 67,207 tons, or nearly 155 per cent. While 
it is probable that the strike in the Flat Top region is in a measure 
responsible for this great increase of production, there can be no doubt 
that this coking district is assuming greater importance in the markets 
~~~~ -
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WISCONSIN. 

All the coke made in Wisconsin is from Connellsville (Pa.) coal, and 
the coke is standard Connellsville. Its production, therefore, is not 
of so much interest as the production of coke for developing eertain 
regions. It is an interesting product, however, as showing that coal 
can be carried to a distance and successfully made into coke. 

The stat.istics of the manufacture of coke in Wisconsin from 1888 to 
1895, inclusive, are as follows: 

Statistics of the manufactn1·e of coke in Wisconsin. 

r--=~ 
OYens. Valne of 

Estnl>· Coke pro· Total Yalue coke at Yield of 
!ish· Coal used. of coke at coal in 

meuts. Built!· duceu. ovens. ovens, coke. Built. in g. per ton. 

---- ------
Short tons. Sho·rt tons. Per cent. 

1888 .... ·-·· 1 50 . ~ ...... - 1,000 500 $1,500 $3.00 50 

1889 ........ 1 50 ------ 25,616 16,016 92,092 5.75 62.5 
1890 ........ 1 70 ··---- 38,425 24,976 143,612 5.75 65 
1891 ........ 1 120 0 52,904 34,387 192, 80'1 5.61 65 

1892 .... ···- 1 120 0 54,300 33,800 185,900 5.50 62.2 
1893 ........ 1 :{.20 0 24,085 14,958 95,851 6.41 62 
189<1. ....... 1 120 0 6,343 4,250 19,465 4.58 67 
1895 ........ 

' 
1 120 0 8,287 4,972 26, 103 5.25 60 

The character of·the coal used in the manufacture of coke in Wis
consin since 1890 is shown in the following table: 

Chamcler of coal used in the manufacture of co lee in 1Viscons·in since 1890. 

!.ear. Run of mine. I Slack . =l . 
I 

\Vashed. Unwashecl. \Vashe<l. 

I 
Unwashed. I 

I 

Short tons. I Short tons. Short tons. Short tons. Short tons. 

1890 .......... 38,425 0 0 0 38,425 
1891. ....... -. 52,904 0 0 0 52,904 

1892 ...... ··-- 54,300 0 0 0 54,300 
1893 .... 0.---. 20,474 0 3,611 0 24,085 

1894. -- .... -- . 6,343 0 0 0 6,343 
1895 .......... 8,287 0 0 0 8,287 

WYOMING. 

There is but one coke works in Wyoming-that of the Cambria Min
ing Company, located at Cambria, Weston County. This works began 
the manufacture of coke in 1891, but produced no coke in 1892, resum
ing the manufacture again in 1893, and producing coke in 1894 and 
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1895. The coal occurs probably in the lowest portion of the Dakota 
measures of the Colorado Cretaceous and almost upon tlw topmost 
rocks of the .Jurassic. The vein is 6~ to 7z feet in thickness, with 
good roof and door. Regarding the character of the coal, it has been 
classed all the way from lignite to a high-grade coking bituminous 
coal. This difference in classification may be due to the fact that the 
samples upon which judgment was based were taken from different 
parts of the vein, in which there may have been actual ·variations 
caused by partial metamorphism by heat. 

All of the coal used in coking was unwashed slack, which does not 
give as good a result as washed slack. When the latter is used the 
coke is of fine texture and very strong. It is dense and capable of 
sustaining any weight ordinarily required of coke used, as this is, in 
silver smelting. As at present produced, however, the coke is very 
high ia ash. 

The statistics of the production of coke in Wyoming from 1891 to 
1895, inclusive, are as follows: 

StatisticB of the production of coke in Wyoming from 1891 to 1895. 

----------~~-~ 1_8_9_1_-~---18-92_. _ --1-89_3_. _ 1_1-89-4. J~895. I 
Number of estaulishments________ 1 1 1 1 1 
Number of ovens built .. _________ _ 24 24 2<1 
Number of ovens building _______ _ 0 0 0 

Amount of coal used._ .short tons._ 4, 470 

Coke produced .. _. _____ .. do._____ 2, 682 

Total value of coko at ovens __ . _ _ _ $8, 046 

Value of coke per ton.------------ $3.00 
Yield of coal in coke. __ . per cent._ 60 

0 c, 400 

0 2,916 

0 $10,206 

0 $3.!'i0 

0 54 

24 

0 

8, 685 

4,352 

$15,232 

a$3.50 

50 

74 

0 

JO, NO 

4,89fi 

$3.50 

47.8 

$17,1.~3 

----C---~----~----~------~--
a Value estimate<l. 

The eharacter of the coal u~cd in the Irr--~onufacture of coke in Wyo
ming is shown in the following table: 

Character of coal uaed in the manufacture of coke ·in Wyoming a·ince 1891. 

~ar. Run of mine. Slack. T~•>l 
Unwashed. Washed. Unwashefl. Washed. 

Rhort tonB. Short tons. Short tons. short tuns. Short tons. 

1891. _____ ---· 0 0 4,470 0 4,470 

1892 ____ ------ 0 0 0 0 0 

1893 .... ------ 0 0 5, 400 0 5,400 

~-~ -----
0 0 8,685 0 8,685 

-. ~ -~ --. 0 0 10;240 0 10,240 
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By JosEPH D. WEEKS. 

[The barrel used in this report, unless otherwise specified, is of 42 Winchester gallons.] 

IMPORTANT FEATURES OF THE YEAR. 

The most notable features in connection with the production of crude 
petroleum in 1895 are: (1) The notable increase in production, espe
cially in Ohio, Indiana, and California; (2) the decrease in stocks; (3) 
the rise in prices; and (4) the extension southward of the profitable 
producing districts in the Appalachian range. 

Briefly summarized, the facts regarding these four features or' 1895 
are as follows: 

INCREASED PRODUCTION IN xBgs. 

The production of petroleum in the United States increased from 
49,344,516 barrels in 1894 to 52,983,526 barrels in 1895, most of the 
important producing districts sharing in this increase. The production 
of Pennsylvania increased from 18,077,559 barrels in 1894 to 18,231,442 
barrels in 1895, an increase of 153,883 barrels, or eighty-five hundredths 
of 1 per cent; of Ohio from 16,792,154o barrels in 1894 to 191545,233 
barrels in 1895, an increase of 2, 753,079 barrels, or 16.4 per cent. This 
increase in· Ohio was fairly distributed throughout the two important 
Ohio producing districts. The production of Indiana increased from 
3,688,666 barrels in 1894 to 4,386,132 barrels in 18951 an increase of 
697,466 barrels, or nearly 19 per cent, while the production of Califor
nia, owing to the new discoveries at Los Angeles, increased from 705,969 
barrels in 1894 to 1,208,482 barrels in 1895, an increase of 71 per cent, 
the largest percentage increase of any of the States. On the other 
band, there was a slight decrease in the production of West Virginia 
and New York. 

1For much of tho statistical infonnation used in this report the writer is indebtecl to the previous 
publications of Mineral Resources and to the reports of the Eleventh Census, the Oil City Derrick, 
the American Manufacturer and Iron ·world, and Stowell's Petroleum Reporter, of Pittsburg. Dur
ing the year Mr. Boverton Redwood's Petroleum and Its Products has been published. This is the 
most important work on petroleum that has yet appeared, and we desire in this place to make a gen. 
eral acknowledgment of the frequent use to which the volume has been put. Other special acknowl
edgments will be given in the body of the report. 

621 
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DECREASE IN STOCKS. 

The stocks of crude petroleum in the Appalachian oil field at the 
close of 1895 were 5,344, 784 barrels, as compared with G,499,880 barrels 
at the close of 1894. The largest stocks at the close of any one month 
in 1895 were 5,859,348 barrels in .T anuary, as compared with 11,755,219 
barrels, the largest stocks in 1894, which were also at the close of Jan
nary. The smallest stocks at the close of any one month in 1895 were 
those of June, being 4,2751506 barrels~ while the smallest stocks at the 
close of any one month in 1894 were those of December, as noted above. 
The average stocks at the close of each month in 1895 were 4,879,775 
barrels. 

INCREASE IN PRICE. 

The average value of certificate oil in the Pennsylvania field in 1895 
was $1.35i, as compared with 83k cents in 1894. This is the highest 
average price since 1877. The highest average price during any one 
month in 1895 was $1.79 in April; the lowest, 99 cents. in .January. In 
the J_.~ima field the average price advanced from 48 cents a barrel in 
1894 to 71~ cents in1895. The total value of the 49,344,516 barrels pro
duced in the United States in 1894 was $35,522,095, or nearly 72 cents 
a barrel; while the total value of the 52,983,526 barrels produced in 1895 
was $571691,279, or about $1.09. 

EXTENSION OF THE APPALACHIAN FIELD .. 

The results of drilling in the Appalachian district in 1895, in the 
States of Pennsylvania, New York, West Virginia, and eastern Ohio, 
are noted in the following statement: 

PENNS YL V .ANIA.. 

Greene Oounty.-The gas companies supplying the city of Pittsburg 
have been active during the year in Greene County in a :field southwest 
of that of their previous operations, but the great cost of wells has 
deterred the oil operators from prospecting in that section of country. 

Some good gas wells have been opened in the southwest portion of 
the county, and in a number of places oil ha$ been found in these wells, 
but not in paying quantities. There has been one new well drilled in 
the extreme southwest corner of the county that produces oil from the 
Fourth sand in paying quantities, which will probably lead to further 
development in that section. Considerable new production has been 
added to the old Mount Morris field by an extension to the north, but 
the strike bas proved treacherous, the attempt to follow it out resulting 
in many dry holes. 1'he different gas companies have work under way 
and much additional territory has been leased. 

Fayette Got~nty.-Two paying wells in the "100 foot" hav~ been com
pleted near Masontown. Some good gas wells have also been drilled, 
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but tne result of operations in that vicinity ha~ ~o far been discouraging 
to the operator. 

SOU'l'HEASTERN OlliO. 

Jl{onroe Ommty.-This has been the principal point of interest during 
the past season. A phenomenal oil well was completed on the Frei
den farm, about 1 miles northwest of Sistersville. Great excitement 
followed the opening of this well and extravagant prices were paid 
for leases. Thirty days later a gusher was drilled in on the Deist farm. 
This second gusher in the same field resulted in an activity that has 
been unsurpassed in any field. .New wel1s were rapidly completed, and 
the production reached 6,000 barrels a day within a few weeks. The 
pool, however, covered a small acreage, and all efforts to extend it 
have been futile. 

Belmont Oottnty.-A well drilled near Colerain in the early summer 
resulted in a small producer. Several "dusters" have been completed, 
but late in the year a second paying well was drilled on the Sharkey 
farm, and a new interest is being taken in the field. In all, seven wells 
have been completed, three of them finding oil in paying quantities. 

A number of wild-cat wells have been drilled in Jefferson, Belmont, 
Monroe, Noble, and Washington counties, but the result. was discourag
ing to the investors, as, with the exception of Colerain, no new pools 
were opened. 

WEST VIRGINIA. 

Developments in West Virginia during the year have been watched 
with interest, not only on account of the activity displayed, but because 
of the possibilities of that region. The Big Injun sand is known to 
underlie the entire northwestern portion of the State, and it has 
already been determined that the Fifth sand covers large areas. Both 
of these strata have proved very productive in places, and the Keener 
sand (a stray sand above the Big Injun) has furnished at least one pool 
and augmented the output of many Big Injun· sand wells in other 
places. The Cow Run sand, in the Bull Run district, and the Salt 
sand, in the Cairo region, are also small factors in the situation. 
· Jv[arshall Oo~mty.-Early in the year a well was completed in the 
extreme southwest corner of this county that gave evidence of a fair 
oil well in the Big Injun sand, resulting in the investment of consider
able capital in leases and the starting of additional wells in the vicinity. 
Later operations proved the first well to be small, the second crop of 
wells was not so good as the first, and the territory has been abandoned 
for the present. Several dry holes have been comleted in other parts 
of the county. A few courageous operators still have faith enough in 
the eastern part of the county to carry their leases, and several wells 
are under way with a view to develop gas rather than oil. " 

Tyler Oottnty.-There has not been much extension of the Sisters
ville field during the year, although there has been considerable drilling 
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done within the well-defined limits of the field, and the staying quali
ties of the old wells have met the expectations of the most sanguine 
operators in the field. The Dye-Brooks wells, on Middle Island Creek, 
caused intense excitement in the early summer; a score of wells were 
started, and in ninety days some dozen or more dry holes had defined 
the pool. The Keener sand development, to the northeast of the Dye
Brooks pool, seems to be fully defined, and although quite limited in 
area has been fairly productive. The completion of a small oil well 
on Sancho Creek in the early spring started the drill in that region, and 
several light wells were drilled; but, although the results were dis
couraging and no new work is under way, owners of territory have not 
entirely lost faith in the fie.Id. In December the Victor Oil Company 
completed a well on the Kyle farm, near the Big Moses gas well on 
Indian Creek, that flowed at the rate of 40 to 60 barrels per hour. The 
same company completed a gas well on the Percy Furbee farm, in the 
same section, a mile west of tbe Big Moses well, that soon began spray
ing oil, and is now making 30 to 40 barrels per day. 

Several new wells were started on adjacent farms, and at this writ. 
ing (March I, 1896) two of these have been completed, one of them 
(the Daul Weekly No. 1) starting at 50 barrels per hour; the other 
one, located between the two good wells, stands full of oil and salt 
water, but it does not flow. Both of the large wells began to produce 
salt water, which seems to be increasing from day to day, and it is 
feared that it will eventually overcome the oil and ruin the wells. This 
feature is being watched with great interest by operators, as it is of 
rare occurrence. 

Pleasants Oounty.-An extension to the Eureka field by the comple
tion in October of a well on the Hammett farm has created consider
able activity in that section. The result, lip to the close of the year, 
has been very discouraging, yet considerable work is now being 
undertaken. 

Marion Ootmty.-A new Fifth sand pool of importance has been 
·opened to the northwest of the Mannington district. The cost and the 
length of time required to complete a well in this district make devel
opments slow, but the results so far have l>eeu satisfactory to the 
operators, and there seem to be large areas of Fifth sand territory in 
the Mannington district yet undrilled. 

Wood Oounty.-A new Cow Run sand development near Waverly is 
attracting some attention. Though as yet confined to a small area, it 
has reached a production of about 1,000 barrels per day, with a smal
ler percentage of dry holes than is usual in that stratum. 

Doddridge and Wetzel counties.-Many test wells have been drilled in 
these counties during the year. A Big Injun sand has been opened on 
Beech Run, Wetzel County, which is extending over the county line 
into Doddridge County, and at this writing is not yet defined; the 
wells are of good caliber and hold up well. The Big Flint district in 
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Doddridge County has ·doubled in area during the year, and is not 
yet fully defined. Some large wells have recently been completed, and 
the outlook in this and the Beech Run district seems to be the most 
promising in West Virginia. 

The Eagle l\Hlls district, on the line of Doddridge and Tyler counties, 
a few miles to the northwest of the Big Flint district, bas doubled its 
area· and its production during the year. The eastern and northern 
limits of this field seem to be defined, but some operators think it will 
eventually connect with the new Indian Creek pool in Tyler County, 
some 3~ miles distant, and there has been no drilling yet done that 
contradicts their theory. 

PRODUC'J.'ION .1~ND VALUE. 

LOCALITIES. 

The petroleum-producing localities in the United States remain about 
as they were in 1894, the only important addition to the producing ter· 
ritory being the Los Angeles district in southern California, but this 
is hardly to be regarded as new territory, as it is surrounded by the 
older producing districts of that section of the State. 

Most of the oil produced in the United States in 1895 is still from the 
Appalachian district, all of that produced in New York, Pennsylvania, 
and ·west Virginia, together with. that produced in Macksburg, the 
eastern and southern Ohio, and Mecca-Belden districts of Ohio, being 
from this great field. In this district there were produced in 1895 
30,959,139 barrels out of the total of 52,983,526 barrels, or nearly 58~ 
per cent. 

TOTAL PRODUCTION AND VALUE. 

In the following table is given a statement of the total amount and 
the total value of all crude petroleum. produced in the United States 
in 1894 and 1895, by States and important districts: 

Total anwunt amZ1:alue of C!'ttde petroleum p1·oduced in the United States in 1894 and1895. 

UIHlllistriet. · 

NewY ork. ____ ------

ylvania: Penns 

Pe 

Fr 

nnsylvania ... 

anklin ........ 

iths Ferry .... 

Total ......... 

1894. 

Barrels. Value. 

942,431 $790,464 

18,017,869 15,112,488 
57,070 228,280 
2,620 2,198 

18,077,559 15,342,966 

17 GEOL, PT 3--40 

1895. 
Average 
value per 

Barrels. Value.' barrel. 

912,948 $1,240,468 $1. 35i 

18,180,331 24,702,525 1. 35i 
48,711 194,844 4.00 
2,400 3,261 1.35! 

18,231,442 24,900,630 . ---. -~ ~ ~ 
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Total amount and value of crude petroleum produced in the United States in 1894 and 
1895-Continued. 

I 
1894. 1895. 

Average 
State and district. ------ ----·------- value per 

Barrols. Value. Barrels. Value. barrel. 

West Virginia: 

West Virginia ... 
} 8, 553,016 $7,173,867 8,105,311 $11,013,132 $1. 35~ 

Burning Springs. 

Volcano ........ 14,560 38,176 10,170 20,158 -----···· 
Petroleum ..•... 10,018 9,674 4, 614 5, 480 ··------· 

--
I 

Total. ........ 8, 577,624 7, 221,717 8,120,12fi 11,038,770 ···-----· 
---- ::::::--~----=-~~-

Ohio: 

Eastern ......... 3,183,370 2,670,052 3,693,248 5,018,201 1. 35-! 

Lima ........... 13,607,844 6, 531,765 15,850,609 11,372,812 . 71! 

Mecca-Beldim ... 94.0 4,476 1, 376 8,229 .............. 

Total ......... 16,792,154 9,206,293 19,545,233 16,399,242 ................ 

I 

Indiana ............. 3, 688,666 1, 774,260 4,386,132 2,807,124 . 64 

Kentucky ........... 1, 500 450 1,500 600 .40 

Missouri .... · ........ 8 40 10 50 ·--------
Colorado ............ 515,746 303,652 529,482 3~9, 313 . 754 

California ........... 705,969 823,423 1, 208,482 849,082 . 70 

Texas ............... 60 300 50 250 5.00 

Indian Territory ..... 130 810 37 252 ................. 

Illinoi>l ......•....... 300 1,800 200 1, 200 6.00 

Wyoming ........... 2,369 15,920 3,455 27,640 8.00 

Kansas .............. 40,000 40,000 44,430 26,658 . 60 L Gm,:<l totaL.. 49,344,516 35,522,095 52, 983, 526157, 691, 279 1. 0888 

From the above table it will be seen that the total production of petro
leum in the United States in 1895 was 52,983,526 barrels, as compared 
with 49,344,516 barrels in 18Q4, an increase of 3,639,010 barrels, or a 
little over 7 per cent. Ohio, Indiana, and California show notable 
increases in production. 
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VALUE OF PETROLEUM PRODUCED IN 1895. 

The total value of the petroleum produced in 1895 was $57;691,279, 
or $1.09 a barrel, as compared with $35,522,095, or nearly 72 cents a 
barrel, in 1894. The price per barrel ranged from 40 cents in Kentucky 
to $8 in Wyoming. The average value of certificate oil, which includes 
most of that produced in the .Appalachian field, in 1895 was $1.35!. 
The average value of I ... ima oil was 71i cents per barrel; of Indiana oil, 
64 cents; of Franklin oil, $4; of Colorado oil, 75.4 cents; of California 
oil, 70 cents; of Wyoming oil, $8, and of Kansas oil, 60 cents. 

PRODUCTION BY FIELDS. 

The production of petroleum in the chief producing fields of the 
United States in 1894 and 1895 was as follows: 

Production of petrolenm in tile Unitecl States in 1894 and 1895, by fields. 

[Barrels of 42 gallons.] 

Production. ,$;:l Field. 
1894. 

A ppalacb ian ...... -.... -. -- .. -... -- 30,781,924 30,959,139 
Lima-Indiana·----- .............. 17,296,510 20,236,741 
Florence, Colorado ............... 515,746 529,482 
Southern California ..... _ ........ 705,969 1, 208,482 
Kansas ........................... 40,000 44,430 
vVyoming ........................ 2, 369 3,455 
Other ............................ 1,998 

~~! Total ...................... 49,344,516 ~ 

From the above table it will be noted that every field named in the 
United States shows an increase in production in 1895 as compared 
with 18!)4. The increase in the .Appalachian field was fifty-seven one
hundredths of 1 per cent; in the Lima-Indiana field, 17 per cent; in 
the Florence, Oolo., field, 2.6 per cent; in the southern California field, 
71 per cent; in the Kansas field, 11 per cent, and in the Wyoming field, 
nearly 50 per cent. 

PRODUCTION OF CRUDE PETROLEUM IN THE UNITED STATES, 
1859 TO 1895. 

In the following table will be found a statement of the production of 
crude petroleum in the United States from the beginning of production; 
marked by the drilling of the Drake well in 1859, up to and including 
the production of 1895, the table being by years and States. 
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Product of crude petroleum in the United States from 1859 to 1895 

[Barrels.] 

1---~ Pennsylvania~- ~estVir~ I 
Year. Ne!n/ork. Ohio. ginia. Coloriulo. California. Indiana. 

2,000 ·----------- ~~~~= ···----·-· ====-] 1859 .... 

1860 .. --

1861. ... 
' 500, 000 - - - -- - ... - - . . - . - - - ... -.. . -- ... -- .. - - ... - - -- . -- - - -- . - - . --

2, 113,609 

1862 .. --

1863 .. --
1864 .... 

1865 .. --

1866 .. --

1867 ···-

1868 .. --

3, 056, 690 ........ - . -- --- - -- -- .. -- ~--· .. -- .. -- - -- .. - . -- . .. ...... - - --
2, 611,309 

2, 116,109 

2,497,700 

3,597,700 

3,347,300 

3,646,li7 

1869 .. .. 

1870 .. .. :: ~~~: ~~~ I:~~~~: :::::: :: : :: : : : : ::: : ~ : ~:: : ~: : : : ~ ~: : : :: : : : ~: : : :: : ::: 
1871 ... . 5, 205, 234 .... -- .. .. .. .. .. -- . - . - - - ....... -- - - - - - - - .. - . - - - . -- .... --

1872 .. --

1873 .. --1 
1874 .. --

1875 .. .. 

1876 .. .. 

1877 .. --

1878 .. .. 

1879 ... . 

1880 .. --

6,293,194 

9,893, 786 

10,926,945 

8, 787,514 \ a 200,000 

8, 968, 906 3l, 763 

13, 135, 475_ 

15,163,462 

19,685,176 

26,027,631 

1881 ... _

1

, 27, 376, 509 

1882.... 30, 053, 500 

1883- . - - 23, 128, 389 

1884. - . - 23, 772, 209 

29,888 

38,179 

29,112 

38,940 

33,867 

39,761 

47,632 

90,081 

1885 .. .. 

1886 ... . 

1887----

1888 .... 

188!L.--

1890 .. --

1891.---

1892.---

20,776,041 

25,798,000 

22, 35G, 193 

16,488,668 

661,580 

1,782,970 

5, 022,632 

10,010,868 

21,487,435 12,471,466 

28, 458, 208 16, 124, 65G 

33,009,236 17,740,301 

28,422,377 16,362,921 

a3,000,000 

120,000 

172,000 

180,000 

180,000 

179,000 

151,000 

128,000 

126,000 

90,000 

91,000 

102,000 

145,000 

119,448 

544, 113 

492,578 

2,406,218 

3,810,086 

----------
----------
-----· ---· 
----------
----------
----------
·----- ----
----------
_________ ,. 

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

76,295 

297,612 

316,4761 
368,842 

665,482 

824,000 

a175,000 

12,000 

13,000 

15,227 

19,858 

40,552 

99,862 

128,636 

142,857 

262,000 

325,000 

377, 145 

678,572 

690,333 

303,220 

307,360 

323,600 

385,049 

33,375 

63,496 

136,634 

G98,068 

1893.... 20,314,513 16,249,769 8, 445,412 59·1, 390 470,179 2, 335,293 

1894.... 19,019, 990 16, 792, 154 8, 577, G24 515, 746 705, 969 3, 688,666 

":;~ ,::::: ,:::~::~~:*I·,~:::-:.::;~~:-~~:~ 
a Including all production prior to 1876 in Ohio, West Virginia, and California. 



PETROLEUM. 629 

Prodllct of crude petrolenm w the United State& from 1859 to 1895-Contiuued. 

[Barrels.] · 

Year. Ke~~dcky Illinois. 
Tennessee. 

Imlian 1 
Kansas. Texas. S~~~f. rl~erri- Wsoming .. United States. 

tory. 
-1----1--- ---~-- --- ---1·---- ------

-----;~------ -----· ----1859 .... 

1860----
1861.--- -----. ----

------ ------ ----------1 
----------1 
----------1862 .. -. .. - - .. -- -- -- .... - - -- - - .. --' -- - -- -

I 

1863 .... ------------------ .............. ------
1864-- .. .. . - - - -- . - ... -- .. . .. - -- - . - . - - ... 
1865- . -- ... - - - .. .. -- - - . -- . .. . -- - -- -- - - --
1866 .. -- . - - -- - .. -- -- -.. -- . .. - . -- . -.. - - - -. 
1867 .. -- -- -- .. .. .. -- -- .. - - -- -- .. -- . -- -- - -- - .. -
1868 -- -- -- -- -- .. --

1869-- -- -- -- -- -- -- .. -- -- -- -- - -- - -- -- -- -- -- -- -- .. -- -- -- -- -- -- .. 
I 

~~E:::: :::::::::: :::::::: :::::::: :::::: ::::::::::::: ::::::::::i 
18•i3 ..... ----- ... - -.: . .... ---- --- ... ---- -----· 
1874 .................. ---- .... ---- ...... ------
1875 .. - . .. - .. - .. -- ---- -.. . -- -- .. . . -- . -- -
1876 .... ---- ............. -------- .... .. 

1877 .. - - --- -- . -- - - .. -- -- -- .. -- -- -- . - -- - ~ --- . -
1878 .... 

1879 ......... --·- -- -· ---- ---- .. -- .. ---- -- .. -- .. ---- ·----- --·-
1 

~::~:::. :::::::::: ::::~~:: ::::~~:: :::::: :::::: :::::: ::::::::::) 
1882 .... c160,933 .... .... .... .... .. .................. .. 
1883 .. -- •1, 755 

1884 .. -- 4,148 
188:5 .... 5,1M 
1886 .... 4,726 
1887-- .. ·l, 791 
1888 .... 5,096 

1889 .. -- 5,400 
1890 .... · 6, 000 

1,460 500 48 
1, 200 54 

20 .. ___ .
1 

... ____ .. __ 

278 

2,000 
500,000 

2,113,609 
a3, 056,690 

2,611,309 
2,116,109 
2,497,700 
3,597,700 
3, 347,300 
3,646,117 
4,215,000 
5,260,745 
5,205,234 
6,293,194 
9,893,786 

10,926,945 
b 12,162, 514 

9,132,669 
13,850,363 
1:), 396, 868 
19, fH4, 146 
26,286,123 
27,661,238 
30,510,830 
23,449,633 
24,218,438 
21' 858, 78;) 
28,064,841 
28,283,483 
27,612,025 
35,163,513 
45,822,672 

1891. ... 9,000 1,400 25 30 -- .. ----.. 54, 291, 980 
1892 .... 6, 500 
1893 ..... 3,000 
1894---- 1, 500 

I 1895.... 1,500 

~al 222 513 

:::: ::::~:::~:::: :~ ~~ ~~ :::::::::: 
300 40, 000 I 60 8 130 
200 44,430 50 10 37 

1, 960 87,530 1~ ---:;{)11 287 

2,369 
3,455 

50,509,136 
48,412,666 
49,344,516 
52,983,526 

709,713,403 

aln addition to this amount, it is estimatetl that for want of a market some 10,000,000 barrels ran to 
waste in and prior to 1862 from the Pennsylvania fields; also a large amount from West Virginia and 
Tennessee. · 

blnnluding alliJroduction prior to 1876 in Ohio, \Vest Virginia, and California. 
cThis includes all the petroleum produced in Kentucky and Tennessee prior to 1883. 



630 MINERAL RESOURCES. 

From the above table it appears that the enormous total of 709,713,403 
barrels of crude petroleum have been produced in the United States 
since the beginning of operations at Titusville, Pa., in 1859. By far 
the largest portion of this has been produced in what is known as the 
"Pennsylvania and New York oil fields," these fields producing.alone 
516,657,260 barrels of the total of 709,713,403 barrels, or nearly 73 
per cent. ·Ohio has produced 133,343,773 barrels and West Virginia 
37,179,604 barrels; California and Colorado have produced, respectively, 
6,683,901 and 4,188,325 barrels, while Indiana, which did not figure as 
a producer of petroleum until 1889, has produced 11,341,664 barrels, 
more than one-third of which was produced in 1895. 

For convenience of reference a statement is given below of the pro
duction of petroleum in the United States from 1890 to 1895, by States: 

Production of petroleurn ·in the United StateB frmn 1890 to 1895 . . 
[Barrels of_ 42 gallons.] 

~ sro~ 1890. ]891. 1892. 

n~~:~~~~~~. ~~~~. -~~~- 28,458,208 33,009,236 28,422,377 

Ohio .................... 16,124,656 17,740,301 16,362,921 

West Virginia ........... 492,578 2, 406,218 3,810,086 

Colorado ................ 368,842 665,482 824,000 

California ............... 307,360 323,600 385,049 

Indiana ................. 63,496 136,631 698,068 

Kentucky ............... 6,000 9, 000 6,500 

Illinois .......................................... 

1 

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

Kansas...... .. .. . . . .. .. . 1, 200 1, 400 ............ .. 

Texas .. .. .. .. . . . .. . . .. .. e4 54 45 

Missouri .. .. .. .. .. . . .. .. 278 25 10 
Indian Territory......... .. .. .. .. .. . . 30 80 

· Wyom::a~:::::: ~~:: ~::: -~~.-~~~.- ~~~. -~~.- ~~~.- ~~~- . -~~.-~~~.- ~~~- -~ 
State. 1893. 1894. 1895. 

Pennsylvania and New 

York .................. 20,314,513 19,019,990 19,144,390 

Ohio .................... 16,249,769 16,792,154 19,545,233 

West Virginia ........... 8, 445,412 8,577, 624 8, 120,125 

Colorado ................ 594,390 515,746 529,482 

California .. · ............. 470,179 705,969 1,208,482 

Indiana ................. 2,335,293 3, 688,666 4, 386,132 

Kentucky ............... 3, 000 1,500 1, 500 

Illinois .................. . ~ ......... -.. -.. 300 200 



PE'l'ROLEUM. 

Production of petrolelt?ll in the United States front 1890 to 1895-Cont.inued. 

[.Barrels of 42 gallons.] 

:oitate. 1893. 

Kansas.. . . . . .. . . .. . .. . .. .. .. -- .. -- .. 
Texas . _____ . __ .. __ ... _,. 50 

Missouri __ .... .. .. .. .. .. 50 

1894. 

40,000 

60 
8 

1895. 

44,430 

50 

10 

Indian Territory.... . . . . . 10 130 37 

1 "'"'"~::.:.;:::::::::::::: -~-;;;:;;~-~-4-9_,_34_:_::_:_:~_5_2_,9_8 __ :,_:_:_:~ 

EXPORTS. 

631 

In the following table are given the exports of crude petroleum and 
its products from the United States from 1871 to 1895, together with 
a statement of the production of the United States in the years named. 
The figures of exports are from the Statistical Abstract of the United 
States, }JUblished by the Bureau of Statistics, Treasury Department. 
The figures of production were collected by the writer. 



I 

Quantity of crude pctroleU1n JWOduced in, and the quantities and values of petrolm~m products e;rpo1·ted fnm, the United States during each of the 
calendar years f1'01n 1871 to 1895, inclusive. 

I 

I 

Production. Exports. 

Yea.r enlling Decem her 31-
~ineral, refinefl or manufacture(], 

ltfinernl, crnde (inclmling all 

I 
Barrels (of 42 Gallons. natural oils without regard 

I 
gallons). to gravity). Naphthas, ben7,ine, gaso- Illumin<tting. line, etc. 

Gallons. Dollars. Gallons. I Dollars. Gallons. Dollars. I 1871 .......... ·'·· ........ 5,205,234 218,619,828 11,278,589 2,171,706 8,396,905 895,910 132,178,843 33,493,351 
1872 .... -... -..... -... - - -. 6,293,194 264,314,148 16,363,975 2,761,094 8,688,257 1,307,058 118,259,832 29,456,453 

I 1873 ...................... 9,893,786 415,539,012 19,643,740 2,665,171 10,250,497 1,266,962 207, 595, 988 . 41, 357,686 
1874 ...................... 10, 926, 945 458, 931, 690 14,430,851 I 1,428,494 10,616, 644 997,355 206,562,977 30,168,747 
1875 .... ·----- ...... ······ 12,162,514 510,825,588 16,536,800 1,738,589 14,048,726 1,392,192 203,678,748 28,168,572 
1876 ...................... 9,132,669 383,572,098 25,343,271 3,343,763 - 13, 252, 751 1,502,498 220, 831, 608 44,089,066 
1877 ...................... 13,350,363 560,715,246 28,773,233 3,267,309 19,565,909 1, 938,672 307,373,842 51,366,205 
1878 ................ .. : ... .15, 396, 868 646,668,456 24,049,604, 2,169,790 13,431,782 1,077,402 306, 212, 506 36,855,798 
1879 ...................... 19,91<1,146 836,39±,132 28,601,650 2,069,458 19,524,582 1,367,996 365,597,467 32,811,755 
1880 ...................... 26,286,123 1, 104-,017, 166 36,748,116 2,772,400 15,115,131 1,34<1,529 286,131,557 29,047,908 
1881 ................... · ... 27,661,238 1, 161, 771, 996 40,430,108 3, 089,297 20,655, 116 I, 981, 197 444,666,615 42,122,683 
1882 ...................... 30,510,830 1,281,454,860 45,011,154 3,373,302 16,969,839 1,304,041 428, 424, 581 37,635,981 
1883 ...................... 23,449,633 984c,884,586 59,018,537 4,<139,097 17,365,314 1,195,035 440, 150, 660 39,470,352 
1884 ...................... 24,218,438 1,017,174,396 79,679,395 6,102,810 13,676,421 1, 132,528 4,33, 851,275 39,450,794, 
1885 ······ ................ 21,858,785 918,068,970 81,435,61)9 6,040,685 H,.739, <169 1,160,999 445,880,518 39,476,082 
1886 ... -............ -- - . -- 28,064,841 1,178,723,322 76,346,480 5,068,409 14,47<1,951 1, 264,736 485,120,680 39,012,922 
1887 -- -... - -- ... -... -..... 28,283,483 1,187,906,286 80, 650, 286 I 5,141,833 12,382,213 1, 049,043 485,2<12,107 37,007,336 
1888 ...................... 27,612,025 1,159,705,050 77,5<19,4,52 5, 454,705 13,481,706 1,083,<129 4,55,045,784 37,236, 111 
1889 .... -..... - - .. -- -- .. -- 35,163,513 1,476,867,546 85,189,658 6,134,002 13,984,407 1,208,116 551,769,666 41,215,192 
1890 .................... -- 45,822,672 1,924,552,224 H6, 572,625 6,535,499 12,462,636 1,050,613 550,873,438 39,826,086 
1891 . - . -........ -- -- ... -.. 5<1,291,980 2, 280, 263, 160 96,722,807 5,365,579 11,<124,993 868, 137 531,445,099 34,879,759 
1892 ...................... 50,509,136 2,121,383,712 104,397,107 <1,696,191 16,393,28± 1,037,558 589,418,185 31,826,545 
1893 --.--- .. -- .... -. -- .... 48,412,666 2, 033, 331, 9721 111,703,508 4,567,391 17, 30<1, 005 1,074; 710 642,239,816 31,719,404 
1894, ...................... <19,344,516 2,072,469,672 121,926,349 4,415,915 15,555,754, 943,970 730,368,626 30,676,217 
1895 -- . -- - ... -- ... - -- . -- - . 52,983,526 2,225,308,0!12 111,285,264, 5, 161,710 14,801,224 910,988 714,859,14,4 34,706,844 
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Year ending December 31~ 

1871. •....•. · •.•.•••.............................. 
1872. ······ ..................................... . 
1873 ............................................. , 

~i~t:::::::::::::::::::::::::::::::::::::::::::: 
1877 ............................................ . 
1878 ............................................ . 
1879 ... -...... ---. ---.- ..... --· ..... -- .. -- ... --·. 
1880 .... -··· .... ··-- ........ ---· ·--- ---· ........ . 
1881. .... -...... -. -...... - -- ........ --.. -- ...... . 
1882 ...................... ······ ......... --· .... . 
1883 .... ·-· ... ····-· ·----· ·----- --·. ---- ........ . 
1884 ..... -- ... -........... --. -· ..... -·.- ---- .... . 
1885 .... -··--· --· ... ·--- -----· ·----- ---- ··-· .... . 
1886 ....... --· ........ ··-· ---- .... ··-- ----··. ----
1887 .......... ···- .... -·-· ··---· ·-·--- .. ·--· .... . 
1888 ........ ---.---- ...... ---- ---.; ..... ---·. --·-
1889 ........ ---· ---- ........ ·-·- ---- ............ . 
1890 ... - ·-· ..... --·. --· -~ .. - ....... - -- ...... - ... . 
1891. ........ -- - .. --. - .. - -..... -........ - -.... -. -
1892 ........ ---- .... ---- .... -----· ..... ·-···· .... . 

I ~~~~:::: ........ ---· .... --·· ---· ---- ---· --·· ~.-·-· 
~ :::: ::::::::~:~:::::::::::::::::·.:::: ::::1 

Exports-Con tinned. 

Milleral, refined or manufactured-
Continued. I Residuum (tar pitch and all 

other from whkh 'tlie light 
bodies have been distilled). 

Lubricatinp; (heavy paraffin, etc.). 

Gallons. 
240,228 
438,425 

1, 502,503 
993,068 
938,052 

1,157,929 
1, 914, 12~) 
2,525,545 
3,168,561 
5,607,009 
5,053,862 
8,821,536 

10,108,394 
11,985,219 
12,978,955 
13,948,367 
20,582,613 
24,510,437 
27,903,267 
32,090,537 
33,310,264 
34,026,855 
32,432,857 
40,190,577 
43,418,942 

Dolla1·s. 
92,408 

180,462 
517,466 
269,886 
265 837 
370; 431 
577,610 
C98, 182 
713,208 

1, 141,825 
. 1, 165,605 
2,034,487 
2, 193,245 
2,443,385 
2, 659,210 
2, 689,464 
3,559,280 
4 215 '449 
4; 638; 724 
4,766,850 
4,999,978 
5,130,643 
4,738,892 
5,449,000 
5,867,477 

Gallons. 
101,052 
568,218 

1,377,180 
2,504,628 
2,323,986 
2,863,896 
4,256,112 
3, 126,816 
4,827,522 
3,177,630 
3,756,018 
4;265,352 
6,502,524 
5,303,298 
5,713,908 
1,993,824 
2,989,098 
1,870,596 
1,858,458 
1,830,612 
1,002,414 

403,032 
. 541,044 
211,008 
137,508 

Dollars. 
10,450 
56,618 

117.595 
177;794 
169, 671 
239,461 
390,077 
220 8:35 
273:050 
1B8, 983 
1H7,321 
275,263 
46.5, 350 
327,599 
334,767 
109,67:3 
141, 350 
116,009 
97,265 
91,905 
61,382 
38,220 
41,661 
14,704 
13,063 

Total. 

Gallons. 
152,195,617 
144,318,707 
240,369,908 
235,108,168 
237,526, 312 
26:J,M9,455 
361,883,225 
349,346,253 
421,719,782 
346, 779, 443 
514, 561, 719 
503,492,462 
533,145,429 
M't, 495, 608 
560, 784, 41\9 
591,884, 302 
601,846,317 
572,457,975 
680,705,456 
6\13,829,848 
673,905,577 
744,-638,463 
804,221.230 
908,252,314 
884,502,082 

Dollar>. 
36,663,825 
33,761,685 
45,924,880 
33,042, 27(; 
31. 734.861 
4\1;545;219 
57,539,878 
41,022,007 
37,235,407 
34,505,645 
'48, 556, 103 
44.623,074 
47,76:3, 07~' 
49,457,116 
49,671,7<13 
48,145,204 
46, 898, 842 . 
48, 105, 703 
53,2\13,299 
52,270,953 
46,174,835 
42, 729, 157 
42, 142, Ofi8 
41, 49!), 806 
46,660, 082 
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FOREIGN ~IARKETS. ~ 

In the following table is given a statement showing the foreign markets for our oil in the past six years. As will be 
seen from this table, the total exports of illuminating oils have increased. 

~ 
Europ 

Fr 

G 

s 
u 
0 

North 

M 

c 
0 

Allot 

ExportB of petroleum in itB various forms from the United StateB front 1890 to 1895, by countrieB. 

. 
I 

Countries. 1890. 1891. 1892. 1893. 1894. 

CRUDE. 
l: Gallons. Gallons. Gallons. Gallons. Gallons. 

~nee .......... _ ... _ . _ ... _ ....... 68,947,436 61,663,97:'! 69,100,657 69,424,609 84,434,953 
rmany ......... _ ................ 

1 

1, 188, 266 3, 107,137 5, 247, 209 I 4, 182, 963 4, 877,5931 
3in .............. _ . .. .. . . .. . .. . . 13, 934, 088 17,103,416 10064,929 1 21,112,042 15,176,034 
ited Kingdom ............. _ .................... ---------------- -------- .. ------~---- ...... -----· ------~: ~~~:;;;-I iler Europe ..................... I 3, 680, 631 2, 380,600 1,935,014 3,948,84~ 

rota!............................ 87,750,421 84,255,126 93,347,809 98,668,456 106,498,307 

<\.merica: 
1xico ............................ 2,217,846 3,854,176 3,499,514 5,508,769 8,026,189 
ba .............................. 4, 913,330 3, 300,455 6,316,406 '>, 955,3151 6, 865,549 
her North America ...... _ ....... 36,806 4,338 425,348 548,068 534,304 

rota! -- ........... - ............ - 7, 167,982 7, 158,969 10, 241, 268 1 13,012,152 15,426,042 

er countries ..................... 532,250 ·I, 000 3, 690 I 22,900 2,000 

rotal crude ..................... 95,450,653 91,415,095 103, 592, 7671 111, 703, 508 121, 926, "349 
--- --

1895. 

Gallons. 

72,802,459 

3, 966,870 

15,188,547 

3, 997,013 

2, 590,441 

98,545,330 

5,229,983 

6, 980,372 

523,579 

12,733,934 

6,000 

111,285,264 
- ------

rs: 
~ 
~ 
> 
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00 
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REFINED. 

I Naphthas. Europe: 

France ............................ 4,195,704 2,831,929 
Germany .......................... 2, 015,298 3, 227,106 
United Kingdom .................. 5,603,994 5,058,325 

I 
Other Europe ..................... 928,616 824,537 

Total. ........................... 12,743,612 11, 941,897 

North America ......................... 59;563 86,910 
South America ......................... 78,180 71,192 
Asia and Oceanica ..................... 45,214 55,005 
Africa ........... _ ...................... 10,864 16,143 

Total ........................... 193,821 229,250 

Total naphthas ... , .............. 12,937,433 12,171,147 

Europe: Dluminating. 

Belgium .......................... 41,391,323 32,397,015 
Denmark .......................... 7, 147,115 9,135,043 
France ............................ 2,088,291 3,764,974 
Germany .......................... 140,264,082 162,187,071 
Italy ............................. 19,747,758 20,955,728 
Netherlands ....................... 47,315,526 54,879,032 
Sweden and Norway ............... 11, 772,.106 8,957,350 
United Kingdom .............. : .. . 66,393,246 81,028,529 

I 
Other Europe ..................... 7, 464,013 8, 759,531 

Total ......... · .................. 343,583,460 382,064,273 

I 
1, 561,284 4,080,839 
3, 471,652 4, 127,354 
6,813,416 8,209,526 

686,398 658,270 

12,532,750 17,076,989 

35,762 122,237 
89,609 55,940 
57,787 39,625 
12,070 9,214 

195,228 227,016 

12,727,978 17,304,005 

31,471, 121 33,541,439 
7, 019,575 12,262,308 
3,005,535 8, 161,023 

133,417,314 119,277,484 
22,324, 113 22,815,279 
76,607,780 51,298,480 
11, 159,824 16,312, 922 
94,901,777 180,996,321 
6,450,040 8,€54,660 

386,357,079 453, 319, 916 

I 
3,764,569 
4,278,757 
6,834,760 

364, 135 

15, 242, 221 I 
173,649 ' 
79,777 
57,057 
3,050 

313,533 

15,555,754 

36,312,974 
9,290,251 

11,812,001 
86,388,785 
22,945,037 
31,. 868, 189 
9, 848,074 

274,555,010 
7, 232,024 

490,252,345 

1,564,360 
4,900,028 
7,343,355 

577,378 

14,385,121 

230,269 
135,752 
4.'5_,217 
4,865 

416,103 

14,801,224 

35,385,765 
14,626,436 
6,204,663 

100,829,413 
28,017,572 
45,900,640 
24,623,246 

279,064,424 
6, 586,826 

541,238,!.185 
-~-

'"tl 

~ 
~ 
t" 
t':l 
d 
~ 

0:, 
0.:1 
0< 



Export of pet1·olemn in its vm·ious forms fro•m the United States fron~ 1890 to 1895, by oonntries-Continued. 
r---- --- -- ------- ---- -- -- ----------------- -
I Countries. 1890. I 1891. I 1892. I 1893. 1894. I 1895. 

I 
REFINED-continued. I I 

Illuminating-Continued. 

North America: Gallons. Gallons. Oallons. Gallons. I Gallons. I Gallons. 

British North America............. 5, 104,864 5, 230,259 5, 735,411 6, 311,0421 8, 218,4171 7, 621,352 

Westlndies ...... :............... 4,404,5:1,8 3,303,5061 4,2~2,93~ I 4,439,118. 4,=~4,~5~ 4,109,358 
Other North Amen ca.............. 2, 520, 131 3, 303,608 2, 250, 16~ 2, 204,6021 1, it>9, o6v 1, 501,157 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 029, 5<13 11, 837, 373 12, 248, 5081 12, :s4, 76~- - 14, 182, 8381 ~~· 231, 867 

South America: . 1 I 
Argentina......................... 3, 113, 750 I ::1,476, 192 4, 825, 1961 4, 070,719 . :~, 162,846 \ 5, 876,742 

Brazil. ........................ ---I 8, 695,291 10,470, 6fiG 
1 

14,028, 476 1 15,556,685 ! 12, 154, 7091 15,315, 196 

Uruguay ........................... 
1 

3, 492, ~581 3, 165, 880 I 4, 29~, 400 ! 2, 882, =05 J 2, 520, ~71 
1 

:• 898,514 

OtherSonthAmerwa .............. 
1 

6,236,t>96 
1 

'1,792,161
1 

6,82t,814~~ 6,041,::>71\ ___ 5,503,680 t,245,123 

TotaL ....................... ----1 21,537,7951 ~~,904,8891 __ ~886 1' 28,551,080 23,341,806~~3~ 
Asia and Oceanica: I I I I 

China. .. .. .. .. .. . .. .. . .. .. .. .. .. .. 13, 072, 000 27, 160, 660 1 17, 370, 600 27, 874, 230 40, 377, 296 18, 022, 800 

Hongkong....... . . . . . . . . . . . . . . . . . 11,150, 220 I 10,814, 630 I 16,529,790 12, 758,820 16,888, 820 I 10,595, 610 

East Indies...... .. .. . .. .. . .. .. .. . 63, 456, 071 

1 

63, 285, 770 55, 907, 410 57, 404, 175 85, !107, 557 46, 680, 054 

.Ja~~n.......................... ... 37,892,=:~. 31,~~0,62= I 23,761,930 26,8~9,ti10 I 37,272,450 I 24,298, ~~0 
BntJsh Australasia ............... ·I 7, 976, D 1 ~ I 10, ~ 16, 09n I 10, 376, 260 I 11, 0:)3, 991 11, 821, 881 

1 

14, 686, w2 

Other Asia and Oceanica ........... 
1 

3, 9~2~ ~~ __ ____:_630, 690 3, 09ti, 516 2, 637, 2u0 ~-- 2, 944, 9581- 3, 636,230 

Total. ..................... , ....... ~ 137,530,2581 147,1G8,4741 127,041,5361 138,597,976! 195,212,962
1 

117,919,616 

·~ 

cr., 
C>:l 
cr., 

~ z 
t?'l 
;:d 
> 
t:"" 

;:d 
trJ 
U1 
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d 
;:d 
() 
trJ 
~ 



Africa ..•. 

All other c 

Tot a 

Europe: 

Belgiu 

France 

Germ a 
Italy. 

Nether 

United 

Other 

Tota 

North Arne 

South Arne 

Asia and 0 
Africa .... 

Tota 

Tot a 

Europe .• 

North Am 

I Alloth~' 
a 

- ~ . ----.. ---. ---. ----....... -- . 
mntries ....•................ 

I illuminating.·--------- ____ 
--

Lubricatil>g. 

n --------------------------1 
------ -----·------ ----------1 
lY--------- --- ---------- ----
------------------------ .... 
lands .... ----'---------------
Kingdom ________ ---- ______ 

~urope ..................... 

I---------------------------

rica •............. _ ..... __ .. 
rica ____ .... ___ ..... _______ -I 
ceanica .... _____ .... ------ __ · 

----------------------------
1 •••••• ---------------------

I lubricating .... ____________ 

~esiduun~ (barrels). 

....... ------ ---- ------- ---- ----
rica------------------------
mntries .. ______ ........ __ . _ 

I residuum_ . _ .. ____ . ________ 

I 

8,426, 714 8,058,806 
187,320 85,990 

523,295,090 571,119,805 

1, 955,145 2,337,030 
3,088,183 3,948,257 

3,670,937 4,186,225 
510,622 591,996 

2,037,437 1, 504,623 
17,035,447 18, 767,573 

146,557 111, 165 

28,444,328 31,446,869 

524,898 570,380 
721,669 889,610 
457,363 582,392 
14,264 25,479 

1,718,194 2,067,861 
-

30,162,522 33,514,730 

10,017 9, 058 
42, 141 28,833 

758 175 

52,916 - 38,066) 
--

8, 865,999 I 8,206,932 

408,650 . 579,150 
~__:--=-

564,896,658 642,239,816 

2,632,954 2,426,926 
2, 461,722 2,426,659 
4,512,639 3,798,953 

404,971 788,805 
2, 229, 116 1,842,608 

18,779,806 17, 683, 132 
209,713 249,474 

31, 240, 921 I 29, 216, 5571 

656,991 1, 043,770 ' 
798,194 1, 201,232 I 
813,618 888,032 
81,352 77,266 

-
2,350,155 3, 216,300 

33,591,076 32,432,857 

6,361 10,404 
6,622 2,202 

287 276 

13,270 12,882 
-

7,049,455 
329,220 

730,368,626 

2,931,204 
3,050.547 
5,637,471 
1, 356,340 
2, 346,896 

19,668,767 
415,385 

35,406,610 

1,725,70() 
1,509,708 
1, 433, 191 

115,359 

4,783,967 

40,190,577 

2,056 
2, 460 

513 

5,029 
---

9, 676, 741 
456,::160 

714,859,144 
-. 

2,679,832 
3,271,804 
5,378,398 
1,381,587 
2,641,209 

21,209,497 
520,025 

37,082,352 

1,565,025 
2,159,844 
2,438,975 

172,746 

6,336,500 

43,418,942 -
2,099 
1, 045 

130 

3,274 

i 

I 

"tt 
l;l:j ...., 
~ 
0 
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~ 
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638 MINERAL RESOURCES. 

PRODUCTION BY STATES AND FOREIGN COUNTRIES. 

APPALACHIAN OIL FIELD. 

The Appalachian oil field includes those oil-producing territories that 
lie within the limits of the well-known and well-defined Appalachian 
region of the eastern part of the United States. In the production of 
this field is included the petroleum output of New York, Pennsylvania, 
West Virginia, the eastern part of Ohio, and those portions of Ken
tucky, Tennessee, Alabama, and Georgia that arc within the limits of 
the Appalachian region. The production of oil, however, in this region 
at the present time is confined chiefly to New York, Pennsylvania, West 
Virginia, and eastern Ohio. 

The older districts in this territory are well known and have been 
frequently described in these reports. 

PRODUCTION OF THE APPALACHIAN OIL FIELD FROM 1889 TO 1895. 

Bearing in mind what has been so frequently said in these reports 
as to the difficulty of dividing the production by States, we give the 
following estimate as to the production of petroleum in the Appala
chian oil field from 1889 to 1895, showing the production of the three 
chief producing divisions, namely: (1) Pennsylvania and New York; 
(2) West Virginia; (3) eastern Ohio. 

Production of petroleurn in the Appa.laohian oil field from 1889 to 1895. 

['"' 
9 ........ 

1890 ........ 
1891. ....... 
1892 ........ 
18!!3 ........ 
1894 ........ 
1895 ........ 

[Barrels of 42 gallons.] 

Pennsylvania West Vir- Eastern and ginia. Ohio. New York. 

-

21,487,435 544,113 318,277 
28,458,208 492,578 1, 116,521 
33,009,236 2,406,218 424,323 
28,422,377 3,810,086 1, 193,414 
20,314,513 8,4-45,412 2,602,965 
19,019,990 8,577,624 3,184-,310 
19,144,390 8,120,125 3,694,624 

I 
32,349,825 
30,067,307 
35,839,777 
33,425,877 
31,362,890 
30,781,924 
30,959,139 

From the above table it appears that the production in this field for 
the last two years has been practically the same, but much below the 
production of 1891. The production in 1891 was 33,425,877 barrels. 
The production fell oft' about 2,400,000 barrels in 1892 as compared 
with 1891. It was again reduced by about 2,100,000 barrels in 1893, 
and still further by some 600,000 barrels in 1894, but the year 1895 
shows an increase, though of something less than 200,000 barrels. 
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PRODUCTION IN THE APPALACHIAN OIL FIELD, BY MONTHS, 

In the following table is given the production of crude petroleum in 
the Appalachian oil field from 1890 to 1895, by months: 

Produ.ction of crude pet1·olcwm in the Appalachian field j1·01n 1890 to 1895, by nwnths. 

onth. 

Janna ry .... ----
ary ....•.. :Febru 

March 

April 

May 

.Tun~ 

July 

Augu 

Septc 

Octob 

Nove 

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

--- .. -.---- .. 
------· ........ 

---·-------
st ......... 
mber ..... 

er ..•..... 

mber ...... 

ber ...... 

'otal ...... 

1890. 1891. 

' 2,170,937 2,968,164 

2,102,264 2,451,901 

2,384,864 2,618,394 

2,381,786 2,592,998 

2,451,461 2,549,787 

2,450,622 2,565,856 

2,603,281 2,540,907 

2,598,332 2,740,797 

2,666,877 3,088,801 

2,858,500 3,823,643 

2,676,825, 4,070,287 

2,721,558 3,828,242 

30,067,307 35,839,777 

[Barrels.] 

1892. 1893. 189t . 1895. . 
3,016,062 2,491,853 2,627,123 2,469,941 

2,923,272 2,350,490 2,330,582 2,083,087 

2,885,531 2,769,501 2,671,051 2,504,645 

2,802,221 2,493,590 2,49<1,772 2,588,727 

2,741,848 2,673,648 2,654,299 2,586,710 

2,757,436 2,669,110 2,637,416 2,488,551 

2,759,309 2,658,141 2,659,718 2,673,621 

2,851,348 2,757,351 2,605,494 2,753,417 

2,698,196 2,682,296 2,465,689 2,685,766 

2,729,444 2,651,591 2,638,689 2,717,958 

2,606,646 2,513,281 2,460,880 2,661,700 

2,654,564 2,652,038 2,536,211 2,745,016 

33,425,877 31,362,890 30,781,924 30,959,139 

I 

From the above table it appears that the average monthly production 
of crude petroleum in the Appalachian field in 1895 was 21579,928 bar
rels, and that the production in each month was remarkably uniform 
when the number of days in the month is taken into consideration. 
There are no notable increases of production in any one month in 1895 
as there was in 1891, when, in the month of November, the total pro
duction was 4,070,287 barrels, as compared with 2,540,907 barrels in 
the July previous, the month of November of that year indicating the 
time of highest production in the McDonald field. 

AVERAGE DAILY PRODUCTION OF THE APPALACHIAN FIELD FIWM 

1890 TO 1895. 

The figures that are usually in the !!lind of the oil operator, either 
producer, refiner, or dealer, when productiol). is· spoken of is the aver-
age daily production. ' 

This is given in the following table for the years from 1890 to 1895. 
These averages are ascertained by dividing the production of each 
month by the number of days in the month, and the average for the 
year is obtained by dividing the total production of the year by 365 
or 366, as the case may be. 
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.Average daily product of crttde petrole1trn in the Appalachian field each month jo1· the yem·s 
1890 to 1895, by months mul year8. 

rnarrels.j 

Month. 1890. 1891. 1892. 1893. 1894. 

I 
1895, 

----- -~-

.January ........ 70,030 !J5, 74-7 97,292 80,382 84,746 79,676 
February ...... 75,081 87, b68 100,802 83,9-16 83,235 74,396 
March ......... 76,93~ 84,464' 93,082 89,339 86,163 80, 795 
April ......•... 79,393 86,433 93,407 83,120 83,159 86,291 

May·····---·-·, 79,079 82,251 88,447 86,247 I 85,622 83,443 
June ........... 81,687 85,529 91,915 88,970 87,914 82,952 
July .•......... 83,977 81, 965 89,010 85,746 85,797 86,246 
August ......... 83,817 88,412 91,979 88,947 84,048 88,820 
September ..... 88,896 102;960 89,940 89,410 82,190 89,526 
October ..•..... 92,210 123,343 88,047 85,535 85,119 87,676 
November ...... 89,228 135,676 86,888 83,776 82,030 88,723 
December·----~ 87,792 123,4f!2 85,631 85,550 81,813 88,549 

-
Average .. 82,3761 98, 191 91,328 85,926 84,334 84,820 

------

As usually given, the tables of average daily production include only 
the average daily receipts from wel1s as published by the pipe lines
that is, the average of the runs fi·om the wells, as they are usually 
termed. By the above table is meant the average total production, 
including some oil that is not reported in the daily returns of pipe-line 
runs. The average daily production in the Appalachian field for the 
last six months of the year was somewhat in excess of the first six 
months. The range of average daily production from July to Decem
ber, however, was from 867246 barrels in July to 89,526 barrels in Sep
tember, and 88,549 barrels in December. The range, however, for the 
first six months was from 74,396 barrels in February to 86,291 barrels 
in April. 

PIPE-LINE RUNS IN THE APPALACHIAN OIL FIELD IN 1895. 

Usually the terms "production" and "pipe-line runs" are regarded 
as synonymous, but production is somewhat in excess of runs. The 
expression "pipe-line runs" means the amounts of oil which the.several 
pipe lines receive from the wel1s. If all oil were sent from the wells by 
pipe lines, these runs would indicate the total production of petroleum 
in a given year less the oil remaining in tanks at the wells. In other 
words, on the basis that all oil was-shipped from the wells by pipe lines, 
the total production of a year would be the total runs plus the stocks 
of oil on hand at the wells at the close of the year minus the well stocks 
at the beginning of the year. However, as some oil is not sent to the 
pipe lines, the table of production of the Appalachian oil field, as given 
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elsewhere, will be greater than the pipe-line runs. The production of 
the Appalachian field in 1895 is given as 30,!:159,139 barrels. The pipe
line runs are 30,351,414 barrels, making a difi'erence between the 
pipe-line runs and the production of 607,725 barrels. 1 

In the following table will be found the pipe-line runs in the Appa
lachian oil field in 1895, by lines and by months: 

Pipe-line 1·un8 in the Appalachian oil field in 1895, by lines ancl months. 

LBarrels.] 

I ~•nn::•<> ····· 
----

National Tide-Water. SouthweHt. Franklin. Eureka. Elk. Transit. 
- ----- ---

714,765 143,664 403,558 2,802 598,712 19,518 

I 
February __ . _____ . 1308,034 116,773 334,77<1 2,467 503,666 16,992 
March .... _. _ .. __ . 729,440 14(1, 445 408,101 5,892 597,532 20,666 
April. ...... ___ . __ 802,106 195,961 397;854 4,R82 593,580 19,066 

May ------------- 765,829 145,015 423,215 3, 981 608,547 1R,915 

.June.------ ...... 738,404 151,117 426,160 5,031 562,094 17,488 

July.------------ 767,567 149,239 480,880 4,228 600,294 19,760 
August .. ____ ... __ 759,728 156,634 470,679 3,674 654,280 19,749 
September . ____ .. 730,075 142,813 4.47,486 4,878 634,161 21,408 
October .. ___ ..... 751,823 147, 057 449,840 3,656 625,104 22, 101 
November .... ____ 739,644 147,893 450,738 3,744 619,013 21,997 
December . __ ... _. 756,291 161,025 560,093 3,476 707,268 26,179 

--------------- ----
Total. ...... 8,863,706 1, 803,636 5, 253, 378 : 48,711 7,313,251 243,839 

Producers 
and 

Month. Emery. Mellon. Refiner:;' Buckeye- Total. 
' Pipe J.ine Macksburg. 

Company, 
Limited. 

-· ----
Jan nary _ .. ___ .... 28,256 161,486 142,435 94,999 2,310,195 
February . ------- 21,097 132,123 117,272 181,155 2,034,353 
March .. ____ ----- 29,321 171,890 130,385 220,883 2,460,555 
April .... --------- 27,405 172,375 126,560 229,159 2,568,948 
May .... --------- 28,163 183,606 129,9::17 225,816 2,533,024 
June .... - ··--·- 25,963 167,226 131,045 227,643 2,452,171 
July .... __ .... ____ 

1 

28,874 194,635 142,453 251,003 2,647,933 
Augm;t _ .... __ .. _ . 29,426 195,560 142,118 279,6021 2, 711,450 
Septcm ber _. _ ..... 27,648 203,217 125,788 310,400 2,047,874 
October .......... 27,460 207,060 119,470 322,439 ~,676,010 

November __ .. _ . __ 28,060 196, 198 122,382 286, 932 2, 616,601 
December. __ ...... 28,990 ------------ 124,531 324,447 2,092,300 

----
Total .•... __ 330,663 1,985,376 1,554,376 2,954,478 30,351,414 

I -----
17 GEOL, PT 3--41 
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SHIPMENTS OF OIL FROl\I THE APPALACHIAN FIELD. 

In the following table are given the total deliveries of petroletJm by 
the pipe lines of the Appalachian oil field from 1889 to 1895, by years 
and months. These figures must not be regarded as showing the actual 
consumption of the petroleum produced in this field. To them must 
be added, in order to ascertain what becomes of the oil produced i11 
this region, all of the sediment, dump oil, or oil that does not pass 
through the pipe lines, as well as the oil that is destroyed by iire or 
accident, or disposed of in other ways than by refining and direct con
sumption. There is also a certain amount of loss by evaporatiou and 
otherwise. This is provided for by pipe lines in receiving oil fi·om the 
producers, a certain number of gallons per barrel being allowed for 
such loss. Forty-four gallons are usually delivered to the pipe line as 
a barrel, but certificates are issued for 42 gallons only. 

The table given below only shows the deliveries of oil to customers 
in the regular way of business. The total consumption of oil during 
the year can be ascertained only by adding to the production of a year 
the stocks at the beginniug of the year and subtracting from this 
total the stocks at the close of the year. This will in no case be the 
same as deliveries. For example, at the close of 1894 the'total stocks 
of petroleum in the Appalachian field reported in tanks was 6,499,880 
barrels. The total prouuction of this field in 1895 was 30,959,139 
barrels, making a total of stocks at the beginning of the year and pro 
duction cluriiJg the year of 37,459,019 barrels. The total stock;s at 
the close of the year were 5,344, 784 barrels, which, subtracted from the 
above total of available petroleum for 1894, namely, 37,459,019, leaves a 
remainder of 3~1 114,235 barrels, which may be regarded as the total 
consumption of the oil produced in the Appalachian field. Pipe line 
deliveries were, however, but 32,032,626 barrels, which shows a con
sumption during 1895 of 81,609 barrels more than the pipe-line deliver
ies. This excess is made up of clump oil, direct deliveries, waste, and 
the amounts whieh were from time to time credited by the pipe-line 
companies for increase in " B. S." 

Total shipments of petroleum in the Appalachian oU field fron~ 1889 to 18.9S, by months. 

(Barrels.] 

1=---Month. _· -~-~ J _:o_. _ _ 1891'__ 

, January ________ .I 2, 400,456 2, 681, 646 2, 475,783 
I I . 

I 

February--------:. 2,288,229 2,185,007 2,170,172 
March . ____ . ____ . i 2, 286, 948 2, 184, 018 2, 430, 705 

I 
~~~~:::::: :::::: :; !: :~:: ~~~ ~: :::: ~:: I ~: ~~~: ~~: 
~:-~~~ 2, 277, 214 2, 509, 056 ._ 2, 163, 811 

1892. l 
I 

2, 420,825 I 
2,443,546 

2, 586, 075 1, 

2,338,421 

,,,178 .• , I 
2,108,386 
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Total shipments of petrolewrn in the Appalachian oU fieldfrmn 1889 to 1SD5, by mont/to
Continued. 

[Barrels.] 

----Month. __ 18_8_9·-~l---1-89_o __ ·_[ 1891-. --~- ,;;;:-~ 

.J nly .......... _.. 2, 964, 866 2, 687, 061 I 2, 260, 9!)6 2, 314, 405 
August ........ _.. 2, 640,433 2, 645,399 2, 498,573 2, 626, OJ3 
September .. ___ .. 2, 590, 127 2, 711, 887 2, 704, 645 2, 770, •t72 
October ...... _... 2, 797, 732 2, 783, 121 2, 802, 2i:i4 2, 824, 508 
November ... ___ .. 2, 441, 055 2,717,439 2,604,135 2,916,265 
December ___ .... ~ 2, 718, 608 

Average.... 2, 492,953 

2, 743,225 2, 783, 766_ I 2, 978,921 

2,557,023 2,427,137 2,550,481 

30, 684, 280 129, 125, 64·~ 130, 605, 894 
====--

Total _ . . . . . 29, 915, 433 

:Month. 1893. 1894. I 1895. 

'· "'· 722 I 
-

.January ......... 2,957,358 3, 1<10,864 
February ........ 2,584,742 2,656,026 2,808,801 
March ........... 2,843,938 2,912,594 2,608,232 
April ·····------- 2,666,199 2,846,805 2, 781, 37[1 
May ............. 3,033,700 2,819,413 2,845,334 
.June ............. 3,0'1'4,44.3 2,914,400 2,816,698 
.July ............. 3,319,658 2,927,036 2,634,880 
August ........... 3,248,873 3,256,397 2,424,843 
September ....... 3, 000, 740 2, 966,864 2, 332,271 
October .... __ .... 3, 316,914 3,2i1,3i1 2,573,915 
November-_ ...... 3,096,578 3,208,560 2,655,325 I December _ ....... 3,152,238 3,286,087 2, 410, 08·t I 

-------

2, 669,386 I 

L 
Average. __ . 3,024,615 3,017,273 

32, 032, 626 1 Toual ...... 36,295,381 36,207,275 
------

From the·above table it will be seen that the total shipments in 1895 
of petroleum produced in the Appalachian fielu were nearly 4,000,000 
barrels less than the shipments in 1894. The table shows an average 
consumption of 2,669,386 barrels. a mouth, while the production was 
only about 2,579,928 barrels a month, the consumption being 1,073,487 
barrels in excess of the production for the entire year, or nearly 90,000 
barrels a month. 

S'J'OCKS OF PE'l'ROLEUM IN THE APPALACHIAN PIELD. 

In the following table will be found a statement of the stocks of 
petroleum in the tanks of the pipe-line companies in the Appalachian 
oil field at the close of each month from 1889 to 1895: 
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Total stocks of petr·oleurn in the Appalachian oil field at tile close of each month from 
1889 to 1895. 

Mouth. 

January __ ...• ----

February ......... 

.March ............ 
April. ___ ......... 

May ......... · ..... 

.June.------------

.July ............. 

August. __ ........ 

September• .· ...... 
October ___ ..... __ 

November. ... ____ 

December ___ ..... 

Average .. _. 

:lfonth. 

January .. -------

February.---- ----1 
March .... ___ . __ .. 

1 April.------------
May ............. . 

June ....... ------

July.------------
August ....... ____ . 

September .... ---~ 
October ......... . 

November ....... . 
December ____ ... . 

Average .... 

[Barrels of 42 gallons.] 

1889. 1890. 1891. 1892. 

------· ·-- ----

18,529,228 11,356,634 11,068, 179 16,973,225 

17,597, !!56 11,282,453 11,340, 147 17, 416, 39!) 

16,994,558 11,472,854 11,419,782 17,587,512 
16,441, 2!!8 11,503,776 11, 793,604 18,028, 753 
16,044,384 11 445,975 12 138,347 18,464, 378 
15,656,582 11, 318, ,138 12, 455, 6:30 19,056,902 
14,928,784 11, 170,53!! 12,640,7\lO 19,446, 441 
14,248,456 11,057,828 12, 791, 156 19,563,635 
13,581,845 10, 942, 93;1 13,039,230 19,394, 242 
12,823,467 10,923,831 13,936,108 19,039,149 
12, 353,863 10,783,567 15,413,il64 18,529, 9H 
11,873,442 10,691,729 16,457,089 18,037, 385 

---- --
15,089,489 11,162,547 12,874,494 18,461, Ml5 

= 
1893. I 1894. 1895. 

I 
---j -- -----

17,305,206 I , 11,755,219 

---~--[ 

17,042,245 11, 384,7761 
16,834,533 11,295,959 

5, 85!), 348 
5,087,498 
4,942,643 
4, 730,819 
4,506,87<1 
4, 275,506 
4,306,287 

16, 641, 773 10, 751, 983 
16,285,855 
15,845,548 
15, 182,551 
14,730,600 
14,261,432 
13,559,543 
12,904,344 
12,316,611 

15,24:?,520 

l0,639,4fi4 

tO, 381,209 
9,869,915 

9, 210, 959 I 4, 592, 906 
8, 730, 45ii 4, 908, 593 
8,038,376 5,013,941 

6,499,88~ 5,344,784 

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

7,283,988 4,988,092 J 
~ 653, ~1" I__ 4, il79, 775-

The stocks in the above table do not include all of the stocks of oil 
held in the Appalachian region, but only those held by the pipe lines, 
stocks at the wells, as a rule, not being included unless the tanks at 
the wells are in the custody of the pipe-line companies and the oil has 
beeu measured as it runs into them. A notable feature in this table is 
the great decline in average stocks held at the close of each month in 
1895 as compared with stocks at a similar period for 1894. The aver· 
age stocks held at the close of each month in 1894 were 9,653,515 
barrels, while the average stocks for 1895 were but 4,87H,775 barrels, 
or, roughly, about one-half. 
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PRICES OF CRUDE PETROLEUM IN 'I.'HE APPALACHIAN OIL :FIELD. 

The prices of crude petroleum in the Appalachian oil field given in 
the following table, which is taken from Stowell's Petroleum Reporter, 
show the monthly and yearly a.vcragc prices of pipe-line certificate or 
of crude petroleum at the primary markets from 1860 to 1894. In the 
earlier years covered by the table there were no pipe lines, and the 
price given for oil is the price per barrel either at the wells or at some 
delivery point in the oil region, usually the price at the wells. In the 
later years the price given is that of pipe-line certificates, which, until 
recently, have been issued by the pipe-line companies, usually for 1,000 
barrels each, to the owners vf the oil in their tanks, these certificates 
being to bearer and transferable. Tlle price quoted for these certifi
cates is the price at the wells or at the tanks of the pipe lines near 
the wells into which the oil is received from the wells. As a rule, the 
holder of the certificate desiring to receive the oil represented by the 
certificate could secure it from any of the tanks of the company wher
ever situated-that is, on a certificate (except in unusual cases calling 
for a given amount of oil of a certain grade) there was no statement 
as to where the oil covered by the certificate was to be delivered. In 
such cases, however, the pipe-line eompany is entitled to make a charge 
for storage and pipage, the storage charged per month, as well as the 
pipage, being regulated somewhat by the selling price of the oil. In 
the ·selling price of the oil, therefore, no charges for storage in the 
tanks nc,r for transportation are included. Practically, therefore, the 
prices given are the prices for the oil at or near the wells. 

The average prices cover only the ordinary grades of oil. They do 
not include the prices of special oils, such as that from the Franklin 
district in Pennsylvania, or the lubricatiug oils from Petroleum or 
Volcano in West Virginia, nor the oil from the Mecca-Belden district 
in Ohio, but only that grade of oil which is known as Pennsylvania oil 
and is used chiefly for the production of illuminants. It is also true 
that at certain times oils from different districts in the Appalachian 
field have been worth an advance on certificate oil, and frequently old 
oil or tank oil-that is, oil that has stood for some time in tanks-is 
worth less than fresh oil, or oil that has been recently produced. This 
is especially the case when there is a large demand for the lighter oils, 
fresh oils producing a larger percentage of the lighter products than old 
oil. These averages, it should be understood, are not true averages
that is, averages which consider the price and the quantity sold at that 
price-but they are averages of the prices obtained for certificates or 
for oil at the primary markets from day to day. It is probable that the 
true average prices would be slightly under the averages obtained by 
averagiug the prices. The figures given in the following table are, 
under the circumstances, the only ones that can be ascertained, and do 
nqt vary much from the true average. 
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Monthly and yearly average prices of pipe-Une certificates of crude petroleum at wells from 
1860 to 1895. 

[Per barrel.] 

Year. Jan. Feb. Mar. Apr. MaJ•. June. July. 
---- --- ----- ---

1860 ........ $19.25 $18.00 $12.62n. $11.00 $10.00 $9.50 $8.62! 
1861. ....... 1. 00 1. 00 1.00 . 62+ .50 . 50 . 50 

1862 .... ···- .10 .15 .22t .50 . 85 1.00 1.25 

1863 .... ---- 2.25 2.50 2.62t 2.87n. 2.87t 3.00 3.25 
1864 .....•.. 4.00 4.37t 5.50 6.56 6.87t 9.50 12. 12~ 
18fi5 .... ---- 8.25 7.50 6.00 6.00 7.37t 5.62~ 5.12t 
1866 .... --·- 4.50. 4.40 3.75 3.95 4.50 3.87t 3.00 
1867 ........ 1. 87t 1. 85 1.75 2.07t I 2.35 1. 90 2.62n. 
1868 ........ 1.95 2.00 2.55 2.82t 3.75 4.50 5.12t 
1869 .... ---- 5.75 6.95 6.00 5.70 5.35 4.95 5.37t 
1870 ........ 4.52t 4.52t 4.45 4.22~ 4.40 4.17t 3.77t 
1871. ... ---- 3.82n. 4. 38. 4.25 4.01 4.60 3.85t 4.79 
1872 ........ 4.02t 3.80 3.72t 3. 52~ 3.80 3.85 3.80 
1873 ........ 2.60 2.20 2.12n. 2.30 2.47t 2.22t 2.00 
1874 ........ 1. 20 1. 40 1. 60 

I 

1. 90 1. 62t 1. 32t 1. 02t 
1875 ........ 1.03 1. 52t 1-:75 1. 36n. 1. 40 1_.26t 1. 09 
1876 ........ 1. 80 2.60 2.01 2.02n- 1. 90t 2.01! 2.24t 

1877---- ··-- 3.53! 2.70 2.67t 2.58 2.24 1. 94~ 2.07t 
1878 ........ 1.43 1. 65i 1. 59 1.37t 1. 35i 1.14 . 98! 
1879 ........ 1.03 -98 .86i . 78t . 76 .68i .69-k 

1880 .... ---· 1.10! 1.03t .88! . 78 .80 1. 00 1.06t 
1881. ... ---- . 95~ . 90i . 83i . 86i .81-k .81i . 76-k 
-1882 ........ .83t .84t . 81f .78f .71t .54f .57f 
1883 ........ . 93! 1.01 . 97% . 94f 1. OOt 1.16f 1. 05* 
1884 .... ---- 1.11. 1. 04f .98t . 94 .85i . 68i .63t 
1885 ........ . 70t I .72f .sot I . 78t 

. 79 I .82 . 92t 
1886 ........ .88f . 79i . 77t . 74t .70 .66t .66 
1887 ........ . 70 .64% . 63f .64-k . 64-?r . 62t .59! 
1888 ........ . 91t . 91% . 98i .82% .86! . 75-k .80% 
1889 ........ . 86% .89t . 90-k .88 .83t . 83-k . 95t 
1890 ........ 1.05! 1. 05t . 90 .82i .88-k .89i . 89t 
1891 ........ . 74i .78i . 74t . 71~· . ()9! .68t .66t 

1892 .... ---· . 62f . 60t . 57t .57-! .57f .54t . 52t 
1893 ........ .53t .57f . 65t .68! .58! . 60i .57i 
18!J,L ....... . 79! .80~ .82 .84t .86 .89f .83t 
1895 ........ . 99 1. 04f 1. Ofl! 1. 79 1. 74-t 1. 53i 1. 46% 

-- -- -· 
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Monthly aucl yearly average prices of pi)Je-line certificates of c1·ude petrolenm at wells from 
1860 to 1895-Continued. 

-
I Year. Aug. Sept. i 
~--

-~ 

I 1860 .. __ .. · .. $7.50 $6.62t 
1861. ...... . 25 .20 

I 
1862 ........ 1. 25 1. 25 

181l3 .... ----1 3.37t 3.50 
186•L ....... 10.12t 8.87~ 

1865 ........ 4.62t 6.75 
1866 ........ 3.75 4.50 

1867 ........ 3.15 3.40 

1868 ........ 4.57t 4.00 

1869 ........ 5.57t 5.50 
1870 ........ 3. 15 3.25 

187L ....... -1.66 4.65 
1872 ........ 3 . .58t 3.25 
1873 ........ 1.42t 1. 15 
1874 ........ .95 . 95 
1875 ........ 1.13 1.33 

1876 ........ ~.71g 3.81 
1877 ........ 2.51 2.38 

1878 ........ 1. 01 .Sn§-

1879 ........ . 67t . 69g 

1880 ........ . 91 .96 
1881. ....... . 78t . 97t 
1882 ........ .58i .72t 
l883 ........ 1. 08 1. 12t 
1884 ........ . 81i .78 
1885 ........ 1. OOt 1. OOi 
1886 ........ .62t . 63i 
1887 ........ .60t . 67 
1888 ........ .90t . 93i 
1889 ........ .99t .99t 
1890 ........ .89! .81% 
1891. ....... .64 .58t 
1892 ........ .55 .54t 
1893 ........ .58% . 64i 

1894 ........ .81 .83 
1895 ........ 1. 26t 1.22t 

(l'er barrel.] 

Oct. 

---

$5.50 $3.75 
.10 .to 

1. 75 2.00 
3.75 3.85 
7. 75 10.00 
8.12 7.25 
3.39 3. 10 
3.55 2.50 
4.12 3.75 
5.50 5.80 
3.27 3.22t 
4.82 4.25 

3.15 3.83t 
1.20 1. 25 

. 85 .55 
1.32 1.44 
3.37 3.11 
2.56 1.91 
. 82 .89i 
.88 1. 05% 
.96 . 91% 
. 91 . 851 
. 93· 1.14 

1.11 1.14-t 
.71 . 72t 

1. 05 1. 04i 
. 65 • 7li 
. 70 . 73% 
. 90 .85g 

1. 01· 1.08t 
.80 . 72i 
.60 .58! 
.51 . . -.2 

.70 .73% 

.83 .83 
1. 24 1. 48i 

lJec. 

$2.75 
.10 

2.25 
3.95 

11.00 
6.50 
2.12t 

1. 87t 
4.35 
5. 12t 
3. 40. 
4.00 

3.32t 
1.00 

.61t 
1.55 
3.73 
1. 80 
1.16 

1.18! 
. 91§-

.84t 

.96 
1.14i 
. 74i 
.89i 
.70i 
.80! 
.89! 

1.04lr 

. 67! 

.59§-

.53! 

. 78! 

. !llt 
1. !2 

I 

Yearl~· 
nn•rag•~· 

$9.GJ 
.49 

1. 05 
3.15 
8.06 
6.59 
3.74 
2. 41 

3.62t 
5.63:1 
3.86 
•1. 34 
3. 6·1 
1.83 
1.17 
1.35 

2.56! 
2.42 

1.19 
.f-'5% 
.94-t 
.85} 

.78t 
1. 05! 
.83t 
.87% 
. 71! 
. 66! 
. 87~ 
.94t 
.86! 
. 67 

.55% 

.64 

.83~ 

1. 35% 

From the above table it will be seen that the average price of petro
leum in 1895 was higher than it has been since 1877. The year 1895 
was one of great fluctuation in the price of oil in the Pennsylvania field, 
and also marked a revolution in the methods of buying the oil. For 



648 MINERAL RESOURCES. 

many years the price of certificates, by which was meant the certifi
cates issued by the pipe lines representing certain amounts of oil, was 
taken as the price of the oil. These _certificates were bought and sold 
on the floor of the oil exchange. On January 23, 1895, the following 
notice was posted at the various offices of what was known as the Seep 
Purchasing Agency, Mr. Joseph Seep being the purchasing agent for 
the Standard Oil Company: "From this date the prices quoted are 
not those of certificate oil, but the price paid by the Seep Purchasing 
Agency." In the following table is given the range of prices paid pro
ducers in the Pennsylvania region since the new system of purchasing 
oil went into effect, prices being given only for those dates on which 
changes were made: 

Range of prices paid for petroleum i>& the Pennsylvania oil1·egions by the Seep Purchasing 
.d.IJency in 1895. -

·Date. 

Jan.2:l. __ _ 

Jan.24- ---
E'eb.9 ____ _ 

Feb. 20 .... 

Mar 5.----

Mar. 8. __ ··
Mar.14 .... 

Mar.16. ---
Mar. 18 ____ _ 

Mar. 23 ____ . 

Mar. 26. ___ _ 

Apr. 4 _____ _ 

Apr. 8 ____ .. 

Apr. 9 .. __ .. 
Apr.10 ____ _ 

Apr. 11 ____ _ 

Apr.13 _ .... 
Apr. 15 __ .. _ 
Apr.16. ___ _ 

Apr.l7 _ .. __ 

Apr. 18 _ .. __ 

Apr. 19 __ .. _ 

Apr. 20 _. _ 

Apr. 22 _ ·-
Apr. 30 ___ .. 

~lay 1 .... -

May2 ------
May3 .... .. 

May4 ..... . 

Pennsyl· 
vania. 

$0.99 

1. 00 

1. 03 

1. 03 

1. 03 

1. 05 

1.07t 
1. 10 

1.10 

1.10 

1.10 
1.10 

1.20 

1. 27 

1. 3!5 

1. 50 

1. 75 

2.00 

2.25 

2.50 

2.60 

2.40 

2.25 

2.10 

2.00 
1. 90 

1. 80 

1. 70 

1. 60 

1. 09 

1. 09 

1. 09 

1.11 

1.13-! 
1.16 

1.16 

1. 25 

1. 30 

1. 35 

1. 4.5 

1. 5:) 

1. 6:) 

1. 75 

2.00 
2.35 

2.75 

3.00 
3.10 

3.10 
3.00 

2.85 

2. 8.) 

2.65 

2.55 

2.45 

2.35 

.85 

. 87-! 

. 90 

. 90 

. 92t 

. 92t 

. 95 

. 95 

. 95 

0 !15 

1.05 
1.12 

1. 20 
1. 35 

1. 60 

1.85 
2.10 

2.35 

3.45 

2.25 

2.10 

. 52± 

. 52t 

.52± 

. 52t 

.52t 

. 52~ 

. 521 

1 

__ .. ____ __ 

.52t ---- ·-·-·-

. 52t .......... 

. 52t 

.52t 

.52t 

. 75 
1. 00 

1. 35 

1. 75 

2.00 
2.25 

2.35 

2. 15 
2.00 

$1.10 
1.25 

1. 50 

1. 75 

2.00 

2.25 

2.35 
2.15 

2.00 
l. 95 1. 85 1. 85 

1. 85 1. 75 1. 75 I 
1.75 1.65 1.65 

1. 65 1. 55 1:~:55_1 1.55 1.45 1.45 
1.45 1.35 1.35 
----
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Range of price., paid for pell'oleum ·in the Pennsylvania oil region~ by tlie Seep P1wchasing 
_dgency in 1895-Contiuuerl. 

vauia. Corn in~. New Castle. Barnesville. 1--
Da~.---- Penns;.~~---~~-;:~n. 

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

May 6 . . . . . . $1. 55 $2. 15 $1. 40 

May 7 .. .. .. 1. 50 1. 90 1. 35 

May 8 .. .. .. 1. 50 1. 75 1. 35 

May9 ...... 1.55 1 80 1.40 

May 10 .. __ . 

May 13 ... .. 

Mny20 .... . 

May 24 .... . 

May 27 ... .. 

May28 .... . 

May29 ... .. 

May 31 ... .. 

Jnne4 .... .. 

. Jnnc7 ..... . 

.June18 .... . 

.J nne 19 ... .. 

.June2L .... ! 

June26. ____ [ 

July 1.. .. ..1 
.July 5 ..... . 

July 6 ..... . 

July 12 _ .. .. 

July 15 ... .. 

July 19 ... .. 

July 25 ... .. 

July 2G ... .. 

.July 27 ... .. 

.July 28 ... .. 

Nov. 5 ..... . 

Nov.7 .... .. 

Nov.1L .. .. 

Nov.l2 ... .. 

No\·,13 ... .. 

Nov.14 ... .. 

Nov.15 ... .. 

Nov. 16 ... .. 

Nov.2L .. .. 

Nov. 27 ... .. 

Nov.30 .... . 

Dec. 2 ..... . 

1. 60 

1. 65 

1. mt 
1. 65 

1. 60 

1. 57! 

l. 55 

1. 50 

1.47! 

1.15 

1. 50 

1. 55 

1. 60 

1. 55 

1. 50 

1. 47+ 

1. 45· 

1. 47t 
1. 50 

1. 52! 

1. 45 

1. 37! 
1. 30 

1. 25 

1. 30 

1. 33 

1. 38 

1. 40 

1. 42 

1. 45 

1. 4.8 

1. 50 

1. 55 

1. 50 

1. 47 

1. 45 

1. 40 

1. 85 

1.90 

1.92-l-

1. 90 

1.85 

1. 82t 

1. 80 

1. 75 

1. 72-l-

1. 70 

1. 75 

1. 80 

1.85 

1. 80 

1. 75 

1. 72+ 
1. 70 

1. 72-l-

1. 75 

1. 77-l-

1. 70 

1. 62t 

1.55 
1. 50 

1. 50 

1. 50 

1. 55 

1. 50 

1. 52 

1. 55 

1. 58 

1. 60 

1. 65 

1. 60 

1. 57 

1. 55 

1. 50 I 

Nov. 29 ... .. 

'---------'--

1. 4:> 
1. 50 

1. 521 

1. 50 

1. •!5 

1. 42-l-

1.40 

1. 35 

1. 32-l-

1. 30 

1. 35 

1. 40 

1. 4.5 

1. 40 

1. 35 

1. 32-l-

1. 30 

1. 32-l-

1. 35 

1. 37+ 

1. 30 

1. 22-l-. 

1.15 

1.10 

1. 15 

1. 18 

1. 23 

1. 25 

1. 27 

1. 30 

1. 33 

1. 35 

1. 40 

1. 35 

1. 32 

1. 30 

1.25 

$1.30 

1. 25 

1.25 

1. 30 

1.35 

1. ,10 

1. 42! 

1. 40 

1. 35 

1. 32-l-

1. 30 

1.25 

1. 22-l-

1.20 

1. 25 

1. 30 

1. 35 

1. 30 

1. 25 

1. 22-l-

1. 20 

1. 22-l-

1. 25 

1. 27-l-
1. 20 

1. 12-l-

1. 05 

1. 00 

1. 05 

1. 08 

1. 13 

1. 15 

1.17 

1. 20 

1. 23 

1. 25 

1. 30 

1. 25 

1. 22 

1. 20 

1.15 

$1.30 

1. 25 

1. 40 

1. 45 

1. 50 

1. 55 

1. 57! 

1. 55 

1. 50 

1. 47t 

1.45 

1. 40 

1.37-l-

1. 35 

1. 40 

1. 45 

1. 50 

1.45 

1. 40 

1. 37! 

1. 3:; 

1. 37! 

1. 40 

1. 42! 

1. 35 

1.27-l-

1. 20 

1. 15 

1. 20 

1.23 

1.28 

1.30 

1. 32 

1 35 

1. 38 

1. 40 

1. 45 

1. 40 

1. 37 

1. 35 

1. 30 
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Range of prices paid for petrolemn in the Pennsylvania oil regions by the Seep Purchasing 
Agency in 1895-Continued. 

~- Dat-e. -/-

Pemt~yl- 'I' ion a. 

I 
Corning. New Castle.ll{arnesville. van1a. 

Dec. 5 ..... . $1.38 $1.48 $1.23 $1.13 $1.28 
Dec. 10 . .. ...: 1. 43 1. 53 1. 28 1.18 1. 33 
Dec. 11. .. .. 1.48 1. 58 1. 33 1. 23 1. 38 
Dec. 12 ... .. 1. 50 1. GO 1. 35 1. 25 1. 40 

Dec. 19 ... .. 1. 47 1. 57 1. 32 1. 22 1. 37 
Dec. 20 ... .. 1. ·10 t5o 1. 25 1.1.'5 1. 30 
Dec. 21. .. .. 1. 35 1.4:5 1.20 1.10 1.25 
Dec. 24 ... .. 1. ·10 1. 50 1. 25 1.15 1. 30 

I 
Dec. 27 ... .. 

. Dec. 30 ... .. 

1. 45 1. 5.~ 1.30 1. 20 1.35 

I 1. 50 1. 60 1. 35 1. 25 1. 40 

·----

WELL RECORDS lN THE .APP .A LACHlAN OIL FIELD. 

In the following table will be found statements showing tbe well 
records in the Appalachian field-that is, tbe number of wells completed 
in the Appalachian field during each month of 1895, by months and 
districts, and the wells completed in each year from 1891 to 1894, by 
months, as well as the initial daily production of new wells by months 
and districts for 1895, and by months from 1891 to 1895 : 

Total nu1nber of wells completed in the Appalachian oil fields in 1895. 

1--= Janu 

out. b. 

ary ..... 

Febr 

Marc 

Apri 

May 

uary .... 

h -------
I ........ 

---------
. --------
---------

ISt ....... 

ember ... 

-

Brad- Aile-
ford. gany. 

--~~-

19 5 
15 3 
27 5 

321 11 

54 25 

71 32 
62 46 
60 44 
69 I 33 

,June 
July 
Angt 

Sept 

Octo 

Nove 

be'r ...... · 66 26 

mber .... 53 15 
mber .... 50 13 

-- ---

Total .. 578 258 

Mhl· 
die 

field. 

--
18 
10 
12 
18 
42 
43 
39 

55 
41 
45 
44 
34 

--
401 

Venan- Butler 
go and and 
Clar- Arm-
ion. strong. 

--- -·--

63 63 
28 61 
70 80 

120 98 

175 112 
239 153 
219 1641 
206 123 

189 126 

185 134 

171 97 

118 81 
----
1,783 1,292 

---

Sout 
wes 
dis-

trict 

h· Total I t Macks- entire' 
burg. field. 

. I 

10. 3 

8 

0 

6 

3 

G 

2 

8 

7 

0 

3 

8 

7 
13 
14 
19 
21 
24' 

27 
27 
23 
23 
23 

2G I 296 
17 ' 212 
:n 355 

37 462 

57 658 
56 810 
50 822 
48 814 
40 775 
41 727 
25 638 

33 567 

2, 36 4 460 7,136 

The increase in the number of wells completed in each month during 
the last year will be noted. The total number of wells completed in the 
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entire field increased from 3,763 in 1894 to 7,136 in 1895, nearly double. 
The largest number of wells completed in any one month was 822 in July. 
The largest number of wells completed in any one district during the 
year was 2,364 in the Southwest district, as compared with 1,481 in 18!)4. 

In order that the comparative work done in this field in 1894 and 
1895 may be observed, we give t.he following table: . 

Total number of wells completed ·in the Appalachian oil field ir1 1894 and 1895. 

[ 

Well" complet~ 
District. 1894. 1895. I 

-----------------------------------l--------1-------

Bradford ................................. .. 

Allegany .................................. .. 

Middle field .............................. .. 

284 
82 

215 
V eriango anfl Clarion.... . .. .. .. .. .. .. .. .. .. 731 
Butler and Armstrong...... .. .. .. .. . .. . .. .. 755 
Southwest.................................. 1, 481 

Macksburg ................................. -=~ 

nl. .... .. .. .. .. .... .. .... .. . . ... ... 3, 763 

578 

258 
401 

1,783 
1,292 
2,364 

460 

7,136 _________ ___, 

The following table, giving a statement of the number of wells com
pleted in the Appalachian oil field for each month during the years 
1891 to 1895, will make still more evident the great activity in drilling 
wells in 1895. The nninber of wells completed in 1895 is nearly double 
the number completed in 1894, and nearly four times the number com
pleted in 1893. 

Number of wells completed in the Appalachian oil field each rnonth front 1891 to 1895, by 
months and years. 

,-----------
Month. 1891. 

---

January ...... .. ·----- 310 
Fehrnary ...... . ------ 243 
March ......... . ----·· 275 
April. ........ .. -----· 288 
May ........... .. ------ 314 
June .......... . ------ 304 

...... 1 334 

------ 333 

July ......... .. 
August ....... .. 

September .... . -· ---- 281 
October ...... .. ... ---- 246 
November .... .. ------ 255 
Decemb~r .... .. ------ 205 

----
Total. .... ............ 3,388 

1892. 

-----

182 

180 
149 
174 
174 
162 
179 
143 
146 
160 
17>1 
145 

-------
1,968 

1893. 

-----

135 
99 

143 
146 

""I 228 
219 
163 
179 
154 
1~,1 

174 

1894. 

-----

189 B 296 
176 
217 

278 I 

324 

370 
342 

359 
381 
394 
390 
343 

212 

355 
462 
658 
810 
822 
~14 

775 
727 
638 
567 

1,9801~ 7,136 
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The tables given do not include auy wells drilled in the Franklin 
lubricating oil district of Pennsylvania, nor the wells drilled in the 
Volcano and Burning Springs districts of West Virginia that produce 
lubricating oil, nor will tbe statement given below include any of the 
initial production of the wells drilled in these several districts. 

In the following· table is given the initial daily production of new 
wells in the A ppahwhian oil field in 1893, by districts and months. By 
initial daily production is meant the production of the we1l when it is 
first drilled into the sand and begins producing: 

Initial daily p•·odnction of new tcells in the Appalachian oil field in 1895. 

(Barrels of 42 gallon•.] 
----------- ---- ____ , 

I 
Veuan- Butler , 

Brad- Aile- Middle go and and Sout~- Macks- J~{;~~ 
ford. gany. field. Clar- Arm· d.w;~ t burg. field. 

· ion. strong. 18 IlC · 

76 286 
82 116 

101 284 
190 405 
272 688 
311 852 
281 915 

Initial daily prodnction of new 1vells in the Appalachian oil field in 1894 and 189/J. 

[Barrels.] 

Distriut. 1894. 1895. 

-------- ------·----- _____ , 
Bradford. __ .... __ .... __ .... ___ . _____ .. __ . 2,296 3,431 
Allegany . _____ ... ___ .. __ .. __ ... ___ ... ___ . 326 1,277 
_Middle field _. _. _ ........ __ .... __ .. ____ . _. 1, 953 2,691 

3,815 6,511 
16,592 18,073 
64,364 65,684 
2,698 5, 336 

Venango and Clarion. ____ -----·----------

1 Butler and Armstrong-----· ............ __ 

I Southwest ...... ------·----- ...... ------ __ 

I M>Oh::: : : ::: ::: ::: -~ : 92, ... -~ lo.'\ ""-
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Compariug the above table with the table showiug the total number 
of wells completed, it will be seen that, notwithstanding the number of 
wells completed is nearly double, the total initial daily production 
of these new wells has only increased about 10,000 barrels, or about 
oue-niuth. This great difference in initial daily production per well is 
shown in a more marked manner in the table giving the average daily 
initial production of new wells, excluding from the number of com
pleted wells those that were dry holes. 

Average daily production of new wells ·in the Appalachian oil field in 1894 and 1895, by 
districts. 

[Barrels.] 
-~~-------

[ """"'d- - -~'"'" ------- --------
1 Allegany .................................... . 

Miudle field._ ... ____ .. _______ . ___ . _ .... _. ___ . 

Venango and Clarion .......... __ .. __ . ___ ._. __ 

1894.-~ 
--- ---~-~~~--1 

9. s 6. 8 I 
6 5. 8 

10.6 7.8 1 

6. 3 4.3 
Butler and Armstrong .......... _ .. _. ___ . _. _ .. 30.11 19.3 
South west .............. _ ... _ .. __ .. _. __ .. ___ _ 

Macksburg ............... ___ .... ___ . ____ .. __ . 
57.261 38.4 

20.75 I 15.9 

-~--------------
We need not comment upon the falling oft' in initial daily production 

of the several fields. Even the older fields, which in previous years 
have shown little decline in initial daily production, now show a marked 
decrease. 

The total daily initial production of new wells ·completed in the Appa
lachian oil field from 1891 to 1895, as far as it could be ascertained, is 
as follows: 

Total daily initial production of new wells in the Appalachian oil field .frmn 18.91 to 1895, 
by months. 

[Barrels.] 

Month. 1891. 1892. 18~~--~-~ 
--------- -~~-----

.January._ ...... _ ... 13, 364 12, 249 5, 910 8, 667 5, 938 
February_ .. ___ .. ___ 6,618 9,992 6, 982 5, 914 3, 662 
March .. __ ..... _. _. 7, 751 8,661 7,650 6,100 6,150 
April. .. ____ .... __ . _ 7,710 6, 751 6,962 7,584 6, 388 
May ................ 7,875 7,793 8,176 7,430 7,859 
June. ____ .. ________ 5,263 9,585 10,815 11,443 9,909 
July ... ---- ____ . ___ 6,543 10,669 7,662 9,009 8, 786 
August ......... ____ i3,536 7, 861 8,733 7,691 12,204 
September. ____ .... 18, 118 6,347 6, 640 6, 912 14,728 
October ........ ___ . 46,748 8,833 4,510 7,838 9, 916 
November __ .. ______ 33,660 6,!}32 6,495 7,507 10,374 
December _ .. _ .. _ ... 15,538 7,580 7,840 5,949 7,089 
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This table shows that the average number of rigs building in the 
Appalachian oil lield at the close of each month in 1895 was exactly 
double the average number in 1894, it being 233 in 1894 and 4GG in 
1895. The smallest number of rigs building at the close of any one 
month was 270 in January; the largest number was 599, at the close 
of May, while at the close of December the number of rigs building 
was 476, as compared with 248 building at the close of 1894. 

In the following table will be found a statement of the number of 
rigs building in the entire Appalachian oil field at the close of each 
month from 1891 to 18!)5: 

Rigs bui.lding in the Appalachian oil field from [891 to 1895. 

1- -··=·····- - . 
Jan nary _____________ . 

February------------
March _____ . ________ _ 

April ____ - ______ - ___ _ 

Ma.y -·-··------------
June _____ --------

1891. 

233 

195 
218 
186 ' 

208 
234 

1892. 

110 
132 
111 
100 
108 

89 
.July ___________ . _ _ _ _ _ 182 96 

August ....... ________ 188 74. 
September ________ . _ _ 131 98 
October _ _ _ _ _ _ _ _ _ _ _ _ _ _ 156 108 
November ________ .____ 142 130 

I December.___________ 112 122 

L ___ A_v_er-age ________ ~1821_ 107 

1893. 

108 

1071 
132 
159 I 

144 

135 
116 
114 

91 
110 

l8U4. 

166 
180 
187 
233 
237 
238 
245 
292 

254 
269 

1895. 

270 
353 
380 

457 

;,gg 

564 
576 
490 
486 
464 

143 248 472 

193 248 -~1 

~1 233 ~ 

In the following tables will be found statements regarding the num. 
ber of wells drilling but not completed at the close of each month of 
1895, by districts, and also in the entire Appalachian oil field for each 
month from 1891 to 1895. At the elose of the year there were 716 wells 
drilling, as compared with 456 drilling in December, 1894. 

Wells in process of drilling in ihe Appalachian oil jielfl in 189!i. 

Month. 

----~ 
Butler South-

and w~st Macks- Total. 
Arm- dis- burg. 
trong. trict. 

Brad- Allc' Mid- Venan-
dle a~~~~. ford. gany. Jleld. 

s 

-- ----- ---
January_. ___ _ 20 8 17 31 117 :306 19 418 
February .. __ 25 4 14 43 119 214 21 440 
Mareh _____ __ 20 8 16 63 128 216 16 467 
April __ .... __ 50 13 32 90 164 252 34 635 

81 28 46 123 
80 34 53 127 li:~::::::::l 194 320 32 ,,, j 

227 382 38 941 
-------
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JVells in process of drilling in the Appalachian oil field -in 1895-Continned. 

lliicl- Venan-~IButler South-' I= l 
Month. Brad- Aile- die go and and w~st Macks- TotaL 

ford, gany. field. Clarion- Arm- d!s- burg. I strong, trwt. 

July .. __ .... _I 7u ---:- -56 121 ~ 192 --;;- ----; 902 

August.------ 70 33 43 123 182 374 41 866 

September ... 67 34 51 109 167 356 35 819 

October ...... 65 30 57 101 155 359 27 794 

I November .... 58 25 ["mboL 43 29 
-- --

Average. 54 24 

40 86 152 366 33 760 

,12 9,1 144 331 3B n~· 

--;- - [}3 -1621 313 - 30' - 715 ' 

---"'--- ------- ------

657 

Nurnhel' of -wells drilling in the Appalachian oil field at the close of each rnonth from 1891 
to 18.95, by months and years. 

=~onU1-_ ----~ 1891. I 1892, 1893~- 1894. 1895. I 

January ............. 

1

! 407 264 188 269 418 

February .. .. .. .. .. .. 410 273 214 282 440 

:March . . . . . . . . . . . . . . . 401 251 206 ~30 467 

April ... .. .. .. .. .. . . .. 387 230 269 34o 635 

May .. .. . .. .. .. .. .. .. 380 233 291 410 824 

Juno .. . .. .. .. .. .. .. .. 407 258 305 430 941 

July .. .. .. .. .. . .. .. .. 420 204 266 498 902 

August. .. .. .. .. .. .. .. 406 244 248 484 866 

Septern her . . . . . . . . . . . 397 236 233 489 819 

Octo bcr .. .. .. .. .. .. .. 386 246 219 469 794 

November............ 351 2281 277 451 760 

L
December ............ ~~~ 456-~ 

·Average........ 386 242 246 409, 715 

- -------

In the following- table is given the well statement, showing the wells 
completed, the initial production, the dry holes, wells drilling, and 
rig-s building- in the Appalachian field in 1895: 

Well record in the .Appalachian field in 1895. 

---M-on_t_ll_. ~ -----~-:-~~-~8-ln~-ia-1-pr-u-- -D-r-~--,-,,,-r e-11-s -~--:i~ 
pleted. duction. holes. drilling. lmilc11ng.l 

1

--------- ---- 1/ctrreh. 

January............ 296 5, fl38 

February ........ .. 

l\farch . , .......... . 

212 

355 

3,662 

6,150 

~--, 
76 418 270 

55 

87 467 380 
440 B::u3 

~-------~--.:----'---~----'-----'-- --- -~ 

17 GEOL, PT 3---'---4:J 
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Prod action of cnnle petroleum ·in Pennsylvania and New J' m·k in 18.95, by clitdricts and 
monlhB-Coutinued. 

[Barrels of 42 gallons.] 

~- District. ___ Oetuber. _ Novem~r.- ~December, _f __ To~' I 
Allegany, N.Y............ 48,217 55,966 57,835 637, 13ll 
Bradfonl, Pa.............. 267,865 271, 955 287,763 3, 2-!4, 808 
Clarendon and ·warren.... 31,354 30,570 32, 693 369, U7 

M_idlllo district.. . . .. .. .. .. 97, 10~ 

1 

68, 957 7;:;, 778 ' 1, 149, 4-04 

T~o~a ......... _- .... _- ..... ·I 29, 083 2iJ, 87,1 I 27, 816 325, 8,13 
Tidioute an!l Titusville.... . .. .. . .. .. . . .. .. .. . . . .. .. .. . . .. . .. . .. . 50, 129 
Grand Valley ........... .. 

Lower district ........... . 606,n4 
Secoml Sand ............. . 

·washington County ... , .. . 130,292 
Allegheny County, Pa .... . 3G5,056 
Beaver County ........... . 39,941 
Greene County ....... _ .... . 11,726 

------

Total .............. . 1,617,360 
"Franklin district ......... . 3,ti56 

j Smiths Ferry district ... .. 

L Grand totaL ...... . 

200 

1, 621,216 

618,4-89 

142,875 
331,074 
37,571 

7. 4-98 I 

1,590,829 
3,744 

200 
-

1,594,773 

629,082 

172,379 
357,909 
36,199 
10,882 

1,688,336 
3,476 

200 
-~--

20,988 
6,904,355 

260,872 
1,676,676 
3,864,111 

472,276 
116,931 

19,093,279 

48,711 

a2,;~~ 

_ _,_1_9_, 1~ ~ 1,692,012 

a This production only ~epresents dum11 oil, the pipe-line runs of this district being included in 
runs of Beaver County. 

The production of New York includes all the oil produced in the 
Allegany district and about 81 per cent oftLat produced in the Brad
ford district, this percentage being the production of Cattaraugus 
County, N.Y. On this basis the total production of crude petroleum 
in the St~te of New York woultl be 912,948 barrels. The remainder of 
the 19,144,390 barrels of production shown in the previous table should 
be credited to Pennsylvania, which makes the total production of this 
State, including the Franklin district and Smiths Ferry dump oil, 
18,231,442 barrels. 

This table sbows remarkable increases in certain districts and 
remarkable decreases in others. For instance, tLe Lower district 
increased from 5, 760,57 4 barrels in 1894 to 6,904,355 barrels in 189.5. 
vVashington County and the Bradford district about maintain their 
production of 1894, but Allegheny County has dropped from 4,5597342 
barrels in 1894 to 3,864,111 barrels in 1895. The total production 
remains about the same, the increase being only from 19,019,990 bar
rels in 18!)4 to 19,144,3!)0 barrels in 1895 .• or 124,400 barrels. 

In tLe following table is given the total production of crutle petroleum 
in the Pennsylvania and New York oil fields for the twenty-five years 
from 1871 to 1895. 
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Wells in process of drilling in the Appalachian oil field in 1895-Continued. 

Month. Bratl
ford. 

July--~~~ 75 

August....... 70 

September . . . 67 

October...... 65 

November.... 58 

December.... 43 

Mid- Venan-
1

Butler South·\ R 
Aile- dle 0 :md I and w~st . Macks- Total. 
gany. fi ld ,'l1 . Arm· diS· burg. 

e · '-'anon- strong. triet. 
____ / ___ --

44 56 

33 43 

34 51 

30 57 

25 40 

29 42 

121 192 379 

123 182 374 

109 167 356 

101 155 359 

86 152 366 

94 144 331 

35 902 

41 866 

35 819 

27 794 

33 760 

33 716 

657 

Number of wells drilUng in the Appalachian oil field at the close of each rnonth from 1891 
to 1895, by months and years. 

-----· ----------c-
I 

--·--M-on_tr_,. ____ ~ ~~ 1893~ 1894. . l8ll5. I 
January ............. !I 

February ........... . 

March .............. . 

April ............... . 

May ................ . 

June ................ . 

July ................ . 

August .............. . 

September .......... . 

October ............. . 

November ........... . 

December ........... . 

rage .. ·-----

407 264 

410 273 

401 251 

387 230 

380 233 

407 258 

420 

,!06 

397 

386 

351 

286 

386 

204 

244 

236 

246 

228 

238 

242 

-----~--~--

188 269 418 

214 282 440 

206 330 467 

269 

291 

305 

266 

248 

233 

219 

277 

233 

34o 

410 

430 

498 

484 

489 

469 

451 

456 

635 

824 

941 

902 

866 

819 

794 

760 

716 

246 409 715 

·'----'-·-------

In the following table is given the well statement, showing the wells 
completed, the initial production, the dry holes, wells drilling, aud 
rigs building iu the Appalacbian field in 1895: 

TV ell record in the Appalachian field ·in 1895. 

~-Mo nth. 

~-January. 
·--

-----------
---- ·-----Februar~ 

March ·-----------

17 GEOL, PT 3~~ 

\Veils 
com-

pleted. 

---

296 

212 

355 

' Initial pro- Dry "'.Ve.lls Rigs 
tluction. holes. drilling. lmillling. 

--1 Barrel:s. 

5,938 76 418 270 

3,fi62 55 oi<O 353 I 
fi, 150 87 467 380 
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Well record in the Appalachian field in 1895-Coutinued. 

r---
1 Month. 

ApriL _________ ... __ 

May---------------

.June.--------------
1 July _______________ : 

August. __________ --~ 
' September ________ 1 

i 
October -- .. __ .. ____ 

1

. 

November _________ _ 

De_cem ber ____ : . ____ i 

ells w 
co 

ple 
m-
ted. 

462 

658 

810 

822 

814 

775 

727 

638 

567 

T~tal ___ . ____ ! --;, 
I 

136 

Initial pro-
duction. 

Barrels. 

6,388 

7,859 

9,909 

8,786 

12,204 

14,728 

9,916 

10,374 

7,089 

103,003 

a Average. 

Dry 
holes. 

---

110 

1191 
170 I 

181 

185 

169 

176 

139 

121 

---
1,588 

We Us Rigs 
tug. building .. drill' 

-i-1 
685 457 

824 599 

941 

9021 
564 

8 

8 

7 

7 

7 

66 

576 

490 

19 486 

!14 464 

60 472 

16 47fj 

an 5 a466 

PENNSYLVANIA-NEW YORK OIL FIELD. 

PRODUCTION, 

In the statistics of production, shipments, stocks, etc., of the Appa
lachian oil field previously given are included the statistics of Penn
sylvania and New York, as well as West Virginia and eastern Ohio, 
these four loc~lities making up the Appalachian field. It is both inter
esting and important, so far as it can be done, to give the statistics 
of production for each of these States. This is especially necessary 
regarding Pennsylvania and New York, as for many years the statis
tics of petroleum in the United States were practically those of the 
production in these two States. 'rherefore, a comparison of the increase 
or decrease in production should be made on the basis of the ascer
tained statistics of production in these two States. What has been 
stated already regarding the difficulty of ascertaining the exact 
figures for the several States separately for certain items sltould be 
recalled. 'rhere is but little difficulty in ascertainii1g the production 
of the several States, but it has been found impossible in some cases 
to separate the stocks, shipments, etc., of the four States comprising 
this field. 

In the following table is given a statei:nent of the production of 
crude petroleum in New York and Penm;ylvania in 18!.15, by districts 
and months. 
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ProducHon of crude petrolemn in Pennsylvania and New York in 1895, by districts and 
months. 

[Barrels of 42 gallons.] 

~-- District. - January. 

I 
February.! March. I .April. ~1 Allegany, N. Y ____________ 49,457 37,162 57,374 . 64,478 52,567 

Bradford, Pa ______________ 268,333 218,758 270,608 290,237 274,177 
Clarendon and ·warren. ___ 30,504 24,014 31,242 33,312 31,309 
Middle district ___________ 92, 14-4 79,074 95,066 92,119 100,382 
Tiona __ ------ _____ ,------ 26,608 21,4'!Jl 29,218 30,699 28,075 
Ti<lioute and Titusville ___ 12,000 10,500 11,500 12,854 3,275 
Grand Valley _____________ 3,000 2,500 5,000 6,611 3,877 
Lower district ____________ 570,720 483,045 553,614 582,371 582,144 
Second Sand .. ____________ 27,320 21, :~24 31, 122 51,949 31,227 
Washington County . _____ 127,997 182,482 119,991 118,765 127,872 
Allegheny County, Pa. ____ 315, 36,1 196,048 322,816 317,813 338 640 
Beaver County ____________ 38,362 31,391 41,275 42,166 43,332 
Greene County _____ ....... 

1 

5, 931 7,908 10,969 I 7,980 9,771 

TotaL-- ______ .... __ ·1, 567,740 l, 315, 655 1, 579, 795 11, 651, 354 1,626,64~ 

Franklin district _________ 2,802 2,467 5,892 4,il82 3, 981 
Smiths Ferry district _____ 200 200 200 200 200 

Grand totaL ____ .~ .. 
1

1, 570, 742 1, 318,322 1, 585,887 1, 656; 436 1, 630,829 

Distriet. 
I 

June. July. August. September. 

Allegany, N.Y. ____________ 53,034 53, 132 55,365 52,552 
Bradford, Pa ... __ . ______ .. 264,236 281,237 286,085 263,554 
Clarendon and \-Varren. ___ 31,412 32,fi76 31,260 29,501 
Middle district .. __________ 106,247 113, 169 115,872 113,494 
Tiona. ____ ---------------- 27, 106 27,578 27,509 • 24,828 
Tidioute and Titusville ____ ·----· ------ ------------- ------------- -------------
Grand Valley _____________ ------------ ------------- ------------- -------------
Lower dbtrict ------------ 552,506 581,900 569,377 574,383 
Second Sand ______________ 31,571 31,827 34,532 -------------
Washing! on County _______ 128,309 143,606 145,567 136,541 
Allegheny County, Pa _____ 319, 989 304,644 360,197 344,561 
Beaver County ____________ 40,34<1 H,866 42,067 37,762 
Grooene County. ___________ 15,955 9, 995 9,874 8,442 

' ------ -------
TotaL ______________ 1,570,709 1, 621,530 1, 677,705 1,585,618 

Franklin district. _________ 5,031 4,228 3,674 4,878 
Smiths Ferry district. _____ 200 200 200 200 

----
Grand total . _______ 1,575,940 1,625,958 1, 681, 579. 1 1, 590, 696 

I --------- -- - .. ------ --
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Production of crude petroleum -in l'~nnsylvania and New York in 1895, by di8tricts and 
months-Continued. 

[Barrels of 42 gallons.] 

~ n'"""'· _I_ o"""'" ""~moo. """"'"'--I .,;,,,_ I 
) Allegany,K.Y. ........... 48,217 55,96() 57,835 637,139 

Bradford, Pa.... . . . . . . . . . . 267, 865 271, 955 287, 76il 3, 244, 808 

Clarendon and 'Warren.... 31,354 30,570 32,693 369,747 

Middle district .. ---------- 97,102 I 68,957 7G, 778 i 1,149,404 

:~~:1::1;~~ -~~~ -;~t·t;~,: ;l~~:::: ----- ~~·-~~~_I_-- --. ~~·-~~~_I.- --- -
2~'- ~~~- 3~~: ~~~ 

Grand Valley ....... , .... , ................ _. _ .. ___ ... ____ ... ___ . 20, 988 

Lower district ........... . 

Second Sand ...... ------ .. 
Washington County ...... . 

Allegheny County, Pa .... . 

Beaver County ........... . 

Greeno County ........... . 

Total .............. . 

'Franklin district ......... . 

I Smith• Fmy Oi•triet ... .. 

Grand total.---- .. . 

606,724 618,489 

------------ ·------------
130,292 142,875 

355,056 331,074 

39,941 37,571 

11,726 7. 4!l8 I 
----

1,617,360 1, ()90, 82!) 

3,6()6 3,744 

200 200 

1,621,216 1,594,77il 

629,082 6,904,355 

----·-------· 
172,379 I 

357,909 

36,199 

10,882 

1,688,336 

3,476 

200 

1,692,012 

260,872 

1,676,676 

3, 864,111 

472,276 

1W, 931 

19,093,279 

48,711 

---------

a2,400j 

19,1~,~9~ 

a ThiM production only ~·epresents dump oil, the pipe-line runs of this tli~;trict being included in 
runs of Beaver County. 

The production of New York includes all the oil produced in the 
Allegany district and about 8;! per cent of tllat produced in the Brad
ford district, this percentage being the production of Cattaraugml 
County, N.Y. On this basis the total production of crude petroleum 
in tlle St,itte of New York would be 912,948 barrels. The remainder of 
the 19,144,090 barrels of production shown in the previous table should 
be credited to Pennsylvania, which makes the total production of tllis 
State, including the Franklin district and Smiths Ferry dump oil, 
18,231 ,442 barrels. 

This table shows remarkable increases irr certain districts and 
remarkable decreases in others. For instance, the Lower district 
increased from G, 760,57 4 barrels in 1894 to 6,904,355 barrels in 1895. 
Washington County and the Bradford district about maintain tlleir 
production of 1894, but Allegheny County has droppeu from 4,559,342 
barrels in 1894 to 3,864,111 barrels in 1895. The total production 
remains about the same, the increase being only from 19,019,990 bar
rels in 1894 to 10,144,390 barrels in 1895, or 124,400 barrels. 

In t!Je following table is given t!Je total productiou of crude petroleum 
in the Pennsylvania and New York oil fields for t!Je twenty-five years 
from 1871 to 1895. 
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Total prod net of crude petroleum in. the Pennsylvania and New York oil fieldB f•·om 18ft 
to 1895, by mont liB and years. 

[Barrel" of 42 gallons.] 

~-;:::--- January. I February. _ Marc~ Apri~l. __ 

1871. .. . 418,407 372,568 400,334 385,980 4 

~ 
~I .. 

1872 ... . .. 583,575 462,985 461,590 462,090 
1873 ... . .. 632,617 

I 
608,300 665,291 641, 5:?0 

1874. .. 
1875 .... 
1876 ... 

. --~1, Hi7, 243 
. . 852, 159 

. . . 712,225 

835,492 
719,824 
668,885 

883,438 778,740 
789,539 675,060 
718,177 701,490 

1877 ... . .. 
1878 ... . .. 
1879 ... . .. 
1880 ... . .. 
1881. .. 
1882 ... 
1883 ... 
1884 ... 
1885 ... 
1886 .. . 
1887 .. . 
1888 .. . 
1889 .. . 
1890 .. . 
1891... 
1892 .. . 
1893 .. . 
1894 .. . 
1895 .. . 

Year. 

1871. .. 
1872 ... 
1873 ... 
1874 .. . 
1875 .. . 
1876 .. . 
1877 .. . 
1878 .. . 

1

1879 .. . 
1880 .. . 
1881. .. 

u;. 

... 

... 

... 

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

... 

... 

... 

... 

... 

... 

... 

... 

... 

--· 
... 

... 

--· 
... 
... 

... 1 ... 

842,890 783,216 901,697 972,810 
1,203,296 1,094,856 1,208,380 1,195,890 
1, 369,921 1,261,935 1,499,315 1, 530,450 
1, !l04, 113 1,870,008 2,015,992 2,015,700 
2,244,090 1,913,128 2,274,532 2,205,780 
2,353,551 2,131,332 2,482,170 2,402,790 
1,948,319 1, 7.56, 188 1,830,674 1, 816,530 
1,825,838 1,880,650 2,052,262 2,065,860 
1, 652, 176 1,437,884 1,638,133 1,780,290 
1,748,958 1,604,848 1,928,448 1,938,360 
1,,990, 851 1, 827,924 2,007,196 1,960,860 
1,155,937 1,290,718 1,338,877 1,349,403 
1,542,806 1, 332,482 1,628,661 1,635, 933 
2,108,248 2,055,424 2,313,189 2,328,870 
2,830,081 2,287,320 2, 360,011 2,337,498 
2,786,528 2,703,663 2,657,432 2,574, 814 
1,723,918 1, 671,620 1,900,363 1,682,271 
1,579,420 1' 432, 251 ,1, ~6=, 595 1,537,500 
1,570,742 1, 318, 322 1, o8o, 887 1,656,436 

June. July. August. 

---~--

410,340 456,475 462,582 
1!11, 130 517,762 549,909 
793,470 867,473 936, 138 
621,750 1,033,447 931,519 
696,210 788,361 718,766 
723,600 763,623 782,223 

1, 130,790 1, 189,005 1,273,759 
1,217,250 1,283,865 1,341,928 
1, 675,650 1, 637,767 1, 892,302 
2,158,440 2,248,430 2,341,027 
2, 377, ~60 2,372,678 2, 331,727 
2,825,940 3,258,163 3,104,495 
1,977,900 2, 020,394 1,879,437 

I 

5 37, lOG 
76, 3G·t 
95,745 
96,508 
35,351 
27,G94 
64,862 
44,922 
28,931 
93,293 
86,572 
62,052 
81,85.1 
71, 371 
78,373 
93,517 
73,362 
21,776 
78,382 
88,6G6 
85,040 
63,655 
28,149 
30,829 

7 
8 
6 
7 

1, 1 
1,2 
1, 6 
2, 2' 

2,3 
2,4 
1, 9 
2,3 
1,7 
2, 1 
1, 9 
1,4 
1, 8 
2,3 
2,2 
2,4 
1, 7 
1, 6 
1, 6 

Sept ember. 

4 

5 
9 

61,940 
00,430 
54,270 
40,630 
98,940 
80,600 
1<1,910 
15,710 
56,700 
46,300 
93,420 
20,380 
13,370 

8 
6 
7 

1, 2 
1, 3 
1, 8 
2, 3 
2,1 
2, 6 
1, 9 
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" .Total product of crude petroleum in the Pennsylwnia and New Y01·k oilfield~; etc.-Cont'd. 

[Tiarrel• of 42 gallons.] 

-Year-. -----------------:;goo<. -- &e<om>••· I 
1884.--.. 2, ODD, 165 1, D48, 260 

June. July. 

------

1, 862, 190 2, 059, 950 

1885--. -- 1, 705, 96I 1, 712, 790 1, 767,210 1,775,804 

1886..... 2,413,206 2,418,540 2, 335,380 2_, 418, 9(;1 

1887.-- - - 1, 848, 877 1, 779, 830 1,912,860 1,8H9,525 

1888. - . - . 1, 382, 077 1, 273, 080 1, 450,703 1, 394, 8•17 

1889.---- l, 964,227 I, 867,610 1, 811,485 1, 954, 168 
1890 ..... 

1891.--.-

1892.----

1893 .... -

1894.----

1895 .. -.-

Year. 

1871.----

1872 .. --. 

1873 ..... 

1874 .. - .. 

1875 ..... 

1876 .. - .. 

1877 .. ---

1878 .. ---

1879.---. 

1880 .. ---

1881.----

1882 .. ---

1883 .. ---

188!.. ---

1885 ... --

1886 .. ---

1887-----

1888.-- -· 

1889.----

1890.---. 

1891. .... 

1892 .. --· 

1893 .. ---

:I 
I 

2, 370,001 

2,316,988 

2, 439,346 

1,780,836 

1, 663,964 

1, 575,940 

October. 

------
485,243 

442,432 

942,49.1 

919,739 

731,073 

809, 162 

1,269,326 

1,369,797 

1,836,378 

2,385,636 

2,323,171 

2, 297,658 

2, 076,659 

1, 961,866 

1,874,105 

2, 408,111 

1, 843,291 

1, 304,518 

1, 959, 169 

2,750,698 

3,575,911 

2,072,022 

1, 616,391 

2,524,206 

2,289,089 

2,360,886 

1,720,088 

1,624,767 

1,625,958 

J\'i o vern ber. 

-----
•164, 610 

638,610 

991,470 

861,060 

700,200 

786,480 

1, 173,420 

1,348,950 

1, 710,480 

2,274,420 

2,266,830 

2, 192,940 

1, 958, 340 

1, 811, 700 

1, 761,660 

2,222,790 

1,125,450 

1, 442,405 

1,913,871 

2,575,94I 

3,834,262 

1, flfiO, 553 

1, 533,555 

2,514,968 

2,473,398 

2,328,5[16 

1,691,()52 

1, 612,212 

1,681,5i9 

December. 

477,958 

645,575 

1, 084,380 

858,142 

720,874 

787,090 

1, 256,058 

I, 318,678 

1, 769,356 

2, 238,634 

2,480,000 

I, 897,510 

I, 988,526 

I, 8:22,614 

1,898,657 

2,181,625 

1,288,602 

1,582,74I 

2, 055,247 

2,626,035 

3,578,460 

I,937,986 

1, 616, 143 

2,584,949 

2,837,562 

2, 125,511 

1, 614, 021 

1,512,116 

1,590,696 

Total. 

-----
5,205,234 

6,293,194 

9,893, 786 

10,926,945 

8,787,514 

8,968,906 

13,135,475 

15, 163, 462' 

I9, 685, 176 

26,027,63I 

27,376,509 

30,053,500 

23,128,389 

23,772,209 

20,776,041 

25,798,000 

a21, 478,883 

16,488,668 

2I, 487,435 

b 29, 130, 910 

33,009,236 

28,422,377 

20,314, 5I3 
I 
I 

I :~~:----c--· 
1,640,982 

1,621,21(} 

1,527,752 

1,594, 773 

1,598,282 I9, 019, 990 I 
1, 692,012 I9, 144, 390 ' 

a Not including 877,310 barrels dump oil and oil shipped by private lines. 
b Pipe-line runs. 
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In the following table is given a statement of the average daily 
production of crude petroleum in the Pennsylvania and New York 
oil fields for each month, from 1871 to 1895. We desire to repeat that 
this table is not the same as the daily average receipts published by 
the pipe lines, but the daily average produetion, the total produc
tion including some oil that is not reported in the daily returns of 
the pipe lines. The averages are obtained by dividing the product 
of each month, in the table given elsewhere, by the number of days 
in each month, and the production of the year by 365 or 366, as the 
case may be. 

Avemge daily product of m·ude petroleunt in the Pennsylvania and New l:~orh: fields each 
nwnthfor the years 1871-!895, by months and '.'fears. 

Year. I January. February. 

----

18~1·--·1 13,497 13,306 

1812 .... 18,825 15,965 

1873 .... 20,407 21,725 

1874 .... 37,653 29,839 

1875 .... 27,489 25,708 

1876 .... 22,975 23,065 

1877 -·-- 27,190 27,979 

1878 .... 38,816 39,102 

1879 .... 44, 191 43,515 

U$80 .... 61,423 64,552 

1881. ... 72,390 68,326 

1882 .... 75,g21 76,119 

1883 .... 62,849 62,721 

1884. ... 58,898 64,850 

1885 .... 53,296 51,353 

1886 .... 56,418 57,316 

1887. ·-. 64,221 65,283 

18:S8 .... 37,228 . 'H,508 

1889 .... 49,768 47,589 

1890 .... 68,008 73,408 

I 
1891. ... !ll, 293 81,690 

1892 .... 89,888 93,230 

I 1893 .... 55,610 59,701 

L:;1 50,949 51, 152 

--· 50,669 47,083 

[Barrels.] 

March. April. 

-------
12,914 12,866 

14,890 15, ·103 

21,461 21,384 

28,598 2ti,958 

25,469 22,502 

23,167 23,383 

29,087 32,427 

38,980 39,863 

48,365 51,015 

6ti,032 67,190 

73,372 73,526 

80,070 80,093 

59,054 60,551 

66,202 68,862 

52,843 59,343 

62,208 64,612 

64,716 65,372 

43,190 44,980 

52,537 54,531 

74,619 77,629 

76,129 77,917 

85,724 85,827 

61,302 56,076 

53,632 51,250 

51,093 55,215 

May. 

----
13,187 

17,326 

25, 0·14 

28,895 

22,468 

23,721 

36,374 

40,802 

53,062 

71,901 

77,203 

80,212 

63,292 

76,834 

59,141 

70,283 

64,307 

47,528 

58,767 

76,722 

73,828 

80,163 

56,505 

52,521 

52,607 

June. I 
13,678 

16,371 

26,449 

30,72tJ 

23,207 

24,120 

~7,693 

40,575 

55,855 

~1, 948 

79,262 

94,198 

65,930 

62,073 

58,907 

' 

~ 

I 

7 7,846 

4 

6 

7 

7 

8 

63,762 

8,357 

0,382 

9,000 

7,233 

1,312 

5 

5 

5 

:: ::~ I 
2,5~J 
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.Average daily product of cr11de petroleum in the rennsyh·ania and Few Y01·k fields each 
month jo1· fhe·years 1871-1895, btt nwr~ths and years-Continued. 

[Barrels.] 

Year. I ,July. August. Septem-1 October. I NoYOnt· Decem- Yearly 
[~-------------

l>er. \ Uer. ber. H-Yerages. 

1S7~~~T 14, 725- H, !.l22 -15, 3D; 15, 65;- 15, 4S7 15, 41S ~ 4, 26; 

1872 .... 16,702 17,739 16, 681 14,272 21,2S7 20,825 17, lfJ4 

1873 .... 27, !)83 30, 198 31,80!) 30,403 33, 049 34,!JSO 27, lOG 
187<1 .... 33,337 30,049 28,021 2D,669 2S,702 27, 6S2 20,937 

1875 .... 25,431 23,186 23,298 23,5S3 23,340 23,254 24,075 

1876 _. .. 24,633 25,233 ;;6, 020 26, 102 26,216 25,390 24,50:> 

JS77. _.. :iS, 335 41,089 40,497 40,946 39,114 40,518 35,9S8 

1878 .... 41,415 43,288 43,857 44,187 4<1,965 42,538 41, 54.4. 

1879 .... 56,057 61, 042 61,890 59,238 57,016 57,076 54,206 

1880 .... 72,530 75,517 78,210 76, !)56 7r>,S14 72,214 71,114 

18SL ... 76,538 75,217 73, 114 74,941 75,561 so, 000 75,004 

1882 .... 105,102 100, 145 87,346 74, 118 73,09S 61,210 S2,338 

1883 .... 65,174 60,627 63,779 66,989 6fi,278 64,146 63,365 

18S4 .... 66,450 67,715 64,942 63,2S6 60.390 58,794 65,129 

18S5 .... 57,284 55,031 57,093 60,455 58,722 61,247 56,921 

1886 .... 78,031 78,426 so, 618 77,681 74,093 70,375 70,679 

1887 .... 61,275 59,641 59,321 61,822 37,515 41,568 58,846 

1888 .... 44,995 44,661 42,436 43,694 48,0SO 51,057 45, 05S 

1889 .... 63,037 63,362 62,254 63,199 63,796 66,29S 58,869 

1890 .... 81,426 81,12S 86, 165 ss, 732 85, S65 S4, 710 79,810 

1S9L ... 73,S42 79,7S7 94,585 115,352 127,S09 115,434 90,436 

1S92 .... 76,158 75,116 70,850 66,S39 65, 018 62,516 77,657 

1893 .... 55,487 54,569 53,S01 52,142 51,119 52,133 55, 6.56 L 1894 _ _ _ _ 52, 412 52, 007 50, 404 52, 935 50, 925 51,557 52,110 

1895.... 52,450 54,244 53,023 52,299 53, 159 54,5S1 52,450 

------ -------------
NoTFJ.-Yearly average is the tot.al product divided by the number of days in the year, not"" aver 

age of ~onth1y averages. 

SHIPM~~NTS OF PE'l'ROLEUM FHOM PENNSYLVANIA ANO N.I<;\V YORK. 

The following table gives a statement of the number of barrels of 
crude pretroleum, or, in the early history of the oil field, re:finefl petro
leum reduced to its equivalent, shipped out of the New York and 
Pennsylvania oil regions, either by pipe lines, river, or railway, from 
1871 to 1895, inclusive. In some years, especially in the earlier ones 
covered by this table, a considerable portion of the oil was shipped as 
refined. When the tables were prepared for these years, the oil shipped 
was reduced to its equivalent in crude, a barrel of crude being regarded 
as yielding three-fourths of a barrel of refined, or a barrel of refined 
was regarded as being produced from 1!- barrels or' crude. 
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Shipments of cr1111e and 1'efined pet1·oleum, 1·ednced to crude eqnivalent, ont of the Pennsyl~ 
•·ania and ~Yew York' oil fields from 1871 to 1895, IJ!f months anll years. 

[Barrel• of 42 gallon•.] 

I Year. ___ J_,,_,._-da_r_y_. -I--F-eb_r_n_ar __ ~_-. 
1871... . . . 437, 691 34 7, 718 

~arch. ~~~--May. I 
383,890 389,147 587,375 

1872...... 476,966 407,606 276, 220 428, 512 ti10, 417 

1873 ... - .. 573, 124 527' 440 668, 374 708, 191 768, 17r. 

1874...... 843,663 501,220 ti18, 246 803, 409 899, 027 

187ti...... 453, 09ti 327, 776 693, 918 729, 581 681, 679 

1876 ... -.. 677,289 519,193 623,762 

913,919 

3,741,512 

973,879 

1, 613,371 

. 603, 037 646, 150 

1877...... 743,461 484,904 

1878...... 775,791 774,234 

1879...... 663, 998 702, 729 

903,526 1,234,324 

846,632 960,894 

1, 136, 188 1, 331, 469 

842, 268 1, 095, 259 1880...... 1, 650,409 

1881...... 1, 061, 617 

1,39ti, 1iH 

915,028 1, 276,746 1, 348,398 1, ti63, 436 

1882_.,,_, 1,657,067 1,787,909 1,718,956 1,678,134 1,827,356 

1883...... 1, 357, 815 1, 250, 824 1, 641, 899 1, 908, 379 1, 995, 63•1 

1884...... 1, 686, 961 1, 723, 261 1, 873, 890 1, 643, 336 1, 899, 329 

1883...... 1, 804,028 1, 895,021 1, 887,034 1, 823,726 2, 097,099 

1886 . . . . . . 1, 991, ti61 2, 032, 794 2, 055, 750 2, 070, 468 2, 032, 672 

1887...... 2, 312,067 1, 995,757 2, 332,324 1, 938,278 2, 328,564 

1888..... 2, 265, 109 2, 163, 957 1, 979, 753 I, 928, 435 1, 773, 994 

1889...... 2, 388, 609 2, 272, 060 2, 263, 009 2, 236, 004 2, 256, 120 

1890...... 2, 637, 339 2, 146, 108 2, 148, 977 2, 317, 410 2, 47 4, 966 

1891...... 2, 421, •!19 2, 133, 068 2, 384, 720 2, 123, 461 2, 022, 510 

1892.... . . 2, 363, 380 2, 391, 162 2, 534, 230 2, 314, 082 2, 246, 579 

1893...... 2, 910, 650 2, ti34, 311 2, 808, 577 2, 643, 906 2, 965, 269 

1894...... 3, 106, 572 2, 613, 677 2, 880, 354 2, 824, 620 2, 788, 972 

1895...... 3, 081, 219 2, 765 .. 469 2, 554, 109 2, 734, 4 78 2, 834, 232 

~:::__I __ Juue. ___ J_'_'l_r_· ____ A_'_'g_u_•t_. __ 
1 
__ s_e_p_te_m_b_er_._, 

1871. .... . 

1872 .... .. 

1873 ..... . 

1874 .... .. 

1875 .... .. 

1876 ...... 1 

1877 .... .. 

1878 ..... . 

1879 .... .. 

1880 .... .. 

1881. .... . 

1882 ..... . 

501,754 

529,228 

696,414 

815,413 

745,986 

921,862 

1,391,124 

1, 135,119 

1,369,314 

97ti,083 

1,729,697 

2,172,685 

541,137 

591,238 

814,449 

940,281 

904,537 

1, 228,539 

1,096,951 

1,330,454 

1,625,035 

1,231,611 

1,925,532 

2,402,970 

528,134 

621,954 

864,768 

793,865 

882,089 

551,075 

M1,6(l7 

952,955 

1,014,570 

1,109,392 

1, 154,549 

1,563,797 

1,434,225 

1,627,120 

1,252,635 

2,131,950 

1,992,171 

1, 203,402 

1,425,943 

1,655,651 

1, 808,239 

1' 394, 129 

2, 214,8771 
2,047,545 

------ -----------·----~-------'-------1 
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Shipments of crude and refined plltrolenrn, reduced to crude equivalent, out of the Pennsyl-
vania and New York oil fields from 1871 to 1895, by months and years-Continued. 

[Barrels of 42 gallons.] 

~~------~---------1 
Year. June. July. August. September. . 

-----------~--·-- ~- --·- ------
1883 .. ____ 1, 747, 789 1,634,407 2, 086,478 2, 325,574 
1884 .. ---- 1,827,553 1,7<10,021 2,000,371 2,292,087 
1885 .. ---- 2, 034,025 1, 961, 152 2,049,099 2, 116,659 
1886 .. ---- 2, 117,489 2, 418,961 2,059,299 2, 157, 323 
1887 ... ---- 2,165,439 2,000,173 2,220,768 2,342,227 
1888__ ---- 1, 956, 115 2,098,531 2, 223,263 2, 289, 486 
1S89 .. _ ... 2,268,280 2,949,597 2,625,825 2, 567,459 
1890 .. ---- 2,486,205 2,640,668 2,538,224 3,648,418 
18!Jl .. --- - 2, 086, 985 2, 212,908 2,445,092 2, 648,522 
1892 .. ---- 2, 017,080 2, 261,716 2, 582,075 2,717,104 
1893 .• ---- 3,025,473 3,264,391 3,200,585 2,962,345 
189-L .... 2,869,592 2, 890,581 3,208,909 2, 938,593 
189.'i -- -- - . 2, 814, 6.38 2, 634, 173 2, 422, 594 2, 330, 147 

Year. October. November. I Dcceroher. Total. I 
---~- ------. -------

1871. ..... I 505,071 480,977 410,822 5, 664,791 

1872 .. -- --I 607,468 477,945 430,786 5,899,947 
1873 .. __ .. 

1 
1,010,852 959,589 955,443 9, 499,775 

1874 ...... • 543,341 546, 117 602,348 8,821,500 
1875 ... --- 871,917 671,066 871,902 8,942,938 
1876 .. --.-- 524, 190 871,496 1, 190,983 10,164,4152 
1877 .. ---- 1, 268,971 1,205,634 600,019 12,832,573 
1878 .. ---- 1,747,390 1, 281, 410 . 992,688 13,676,000 
1879 ______ 

1 

1,662,269 1, 453,645 1,532,585 15,886,470 
1880 ...... 1, 665,933 1,226,030 1, 335,613 15,677,492 
1881..---- 2, 080,,167 2,066,906 1, 969,581 20,284,235 
1882 .. ---- 2_, 089,428 1,404,640 1, 121,453 21, 900,314 
1883.----- 2, 215,421 2,065,602 1, 749,517 21,979,369 

1884 .. ---- 2,510,283 2,078,261 2,382,244 23,657,597 
1885 .. ---- 2, 050, l.'iO 1, 857, 080 2, 138,253 23, 713,326 

1886 .. ---- 2, '141, 848 2,724,796 2, 550,891 26,653,852 

1887------ 2,573,008 3,462,082 2,608,341 27,279,028 

1888 .. ---- 1,558,115 2,503,491 2, 397,782 25,138,031 
1889 .. -- .. 2, 747,284 2,393,131 2,671,518 29,638,898 
1890 .. ---- 2,725,341 2,662,898 2,889,525 30,116,075 

1891.--- .. 2, U0,859 2, 539,848 2,725,993 28,485,385 
1892 .. -- .. 2, 75D, 516 2, 860,266 2,fl25,671 29,972,861 
1893 .. -- .. 3, 2fi!J, 325 3,039,318 3, 105, 047' 35,729,197 
1894 .. -- .. 3,222,241 3,160,448 3,246,019 35,750.578 

1895 .. ---- 2,569,552 2,648,609 2,406,751 31,795,971 

----~ 
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. This table is not accurate, a.s it includes some oil ,;hipped from West 
Virginia and eastern Obio. Possibly three-fourths of a. million barrels 
would cover the oil so shipped. For the latter years covered in the 
above table the shipments are pipe-line deliveries· and do not include 
any dump oil or oil delivered to refiners or other parties without pass
ing through the pipe lines. 

DRILLIKG WELLS IN THE PENNSYLVANIA AND NEW YOHK OIL REGIONS. 

ln the following table will be found a statement of the number of dril
ling wells completed in each month from January, 1872, to the close of 
1895, in Pennsylvania., New York, Obio, and West Virginia, by months 
and years. It has not been possible to separate the wells drilling in West 
Virginia in all cases from those drilling in Pennsylvania. and Ohio: 

N"mber of drilling wells completed .in the Pennsylvania, New York, and northern TV est 
Virginia oil fields each rnonth from 1872 to 1895. 

Year. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec. TotaL 
--- -- -- -- -- -- -- -------- -- --- ----
1872 .. 37 120 89 121 135 .84 128 118 82 100 64 105 1,183 
1873 .. 93 94 100 105 102 130 114 120 106 101 100 98 1, 263 
1874 .. 102 104 110 113 109 101 121 107 104 120 106 120 1, 317 
1875 .. 190 187 195 186 172 190 200 210 201 220 217 230 2,398 
1876 .. 24.0 231 242 200 202 261 24.8 270 209 273 272 272 2,920 
1877 .. 281 241 291 269 320 403 317 255 322 467 391 382 3,929 
1878 .. 274 226 211 409 4.70 269 203 186 174 229 248 165 3,064 
1879 .. 136 132 238 270 402 330 327 283 210 232 227 261 3, 048 
1880 .. 320 230 367 500 426 310 3q8 368 356 364 336 302 4,217 
1881 .. 222 220 271 316 406 374 336 332 312 322 363 406· 3;880 
1882 __ I 347 340 385 432 469 340 185 253 164 117 150 122 3,304 
1883 -- 125 126 142 209 231 228 261 309 321 321 302 272 2,847 
1884. .. 229 227 256 298 311 I 244 268 145 89 59 73 66 2, 265 
1885 .. 64 62 82 116 213 242 217 283 356 3H7 384 345 2, 761 
1886 .. 270 280 291 328 343 365 357 313 253 272 221 185 3,478 
1887 .. 158 162 138 160 148 162 159' 142 134 100 101 96 1,660 
1888 .. 57 52 56 49 56 !J7 82 . 96 132 229 307 302 1,515 
1889 -- 284 288 353 401 431 537 549 508 478 559 5<10 4.71 a5, 435 
1890-- 553 482 522 556 534 571 555 579 571 567 520 3·18 6, 358 
1891 .. 310 243 275 288 314. 304 334 333 281 237 245 197 3,361 
1892 .. 175 171 137 167 170 154 174 141 142 158 160 143 1,892 
1~93 .. 125 84 130 127 172 213 193 145 158 139 137 167 1,790 
H'94 .. 180 170 202 261 307 349 319 341 362 373 368 316 3,548 
1895 .. 271 195 324 425 601 754 772 766 735 686 613 534 6,676 

alncludmg 36 wells drilleclm ]'ranklin district data for which by months were not obtainaule. 

WES'I' VIRGINIA. 

The oil fields of West Virginia are extensions of the New York-Penn
sylvania field, and the conditions under which the oil is found, not 
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only in West Virginia, but in eastern Ohio, are similar to those under 
which it oocurs in southwestern Pennsylvania. It is also true, as a 
rule, that the character of the petroleum is identical with that from 
Pennsylvania, except a portion of that from the Volcano and Petroleum 
districts, where a lubricating oil of high grade is produced. 

As nearly as can be ascertained the production of West Virginia in 
18!)5 was 8,120,125 barrels, of which 8,109,782 barrels are classed as 
illuminating and 10,343 barrels as lubricating oil. The total value of 
this product was $11,038,770, au average of $1.36 a barrel. The aver· 
age value per barrel of the illuminating oil is given as $1.35,} and the 
lubricating as $2.04. 

The production of crude petroleum in vVest Virginia, by months, 
from 1890 to 1895 is shown in the following table: 

Total prodtwtion of crude petroleurn in West Virg'inia, by rnontlts, fr·orn 1890 to 1895. 

-

M onth. 

ry. --------.Janna 

Febru 

March 

April 

May. 

.June 

.July 

Augn 

Septe 

Octob 

Novem 

ary ....... 

----- ·-----
------------
------------
------------
------------
st .......... 

mber ...... 

er ......... 
ber .... ___ 

ber .... ___ 

Total. ..... 

1890. 

----

38,644 
38,061 
44,842 
39,804 
39, 160 
35,610 
34,096 
31,505 
50,342 
46,387 
45,062 
49,065 
--~~ 

492,578 

I 

1891. 1892. 

48,902 195,512 
123,841 186,455 
229,966 185,468 
226,020 181, 708 
232,076 206, U2 
223,734 261,900 
221,127 328,185 
238,451 411,114 
219,528 420,882 
220,076 451, 157 
207,477 467,446 
215,020 513,817 

2, 106,218 3, 810,086 

,,_ 

1893. I 189~. 1895. 

--~~--

577,933 8:38,400 647,220 1 
468,794 684,532 541,511 
630,877 754,398 6-t2,222 
594,190 688,458 616,862 
705,714 742,701 670,330 
682,040 699,498 621,733 
724,494 767,728 742,326 
843,706 717,84-4 734,517 
847,558 674, 791 717,170 
792,719 694, 187 713,138 
7';j7, 170 654,887 721,411 
820,217 660,200 721,685 

- - --

8, 4'15, 412 1'<,577,624 8,120,125 J 
In the following table is given the production of petroleum in West 

Virginia in the years 1894 and 1895, by districts. 



~--·-· 

I 

Total amom~t and valne of petrolewm prodnce<l in We8t Virginia in 1894 and 1895. 

1894. 

Illuminating. Lubricating. District. 

I I P roO''" Moo. P ru oo. I r (,~';,.\\~' """'"" '"": Y Moo. ! >~~;:;::'' 
I J!arrels. Barrels. ~--- Barrels. 

rroductiou. 

Total. 

Value. Price per 
l>arrcl. 

WestVirginia. ___________________ 8,553,046 $7,173,8tl7 $0.83-£ ~--······-· ·-··-···-· -···-··-·· 8,553,046 $7,173,867 $0.83-£ I 
Volcauo .. _,______________________ 2,560 2,176 .85, 12,000 $36,000 $3.00 14,560 • 38,176 2.62 

Petroleum .... _____ . _____ . ___ . __ . . 8, 348 6, 751 . 80-£ 1, 670 2, 923 1. 75 10, 018 9, 67 4 . fl6-t 
. I 

Total _ .. _ .. _. _____________ .
1 

8, 563, 954 7, 182, 794 . 831H0 13, 670 38, 9231 2. 85 8, 577, 624 7, 221, 717 . 84 I 

I 1895. 

. I 

I Illuminating. ----- Lu~icating: I 
0 I . Price per . I . Price per 'I . I ~ I Price per ProductiOn. Value. ltarrel. Protluetwn.. "\- alue. barrel. Production. \' nlue. Uarrel. 

I I I 

i Ba·rrels. Barrels. Barrels . 

District. Total. 

. 

1 

WestVirginia .................... ' 8,105,341 $11,013,132 $1.35-£ .......... ··--·----- .......... ' 8,105,3411$11,013,1321 $1.35-£ 
Volcano .. ____ ...... _ .. _ ......... _.I 260 338 1. 30 · 9, 910 $19,8:20 $2.00 10,170 I 20, 158 1. 98 

I 

Petroleum ...................... __! 4,181 4,181 1.00 433 1,299 3.00 4,614 5,480 I 1.19 I 
I Total .. _ ........... _ ...... _! 8, 109, 782 11,017,651 i 1. 35~ 10, 343 21, ll9 [ 2. 041 8, 120,125 111,038,770 1. 36 \ 

'"d 
t:':l 
>-3 
~ 
0 
t"' 
t:':l c:: 
~ 

0"0 
0"0 
<:;> 
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In the following table is given the production of oil i11 West Virginia 
from the beginning of operations, so far as obtainable: 

l'roduct-ion of petroleum. in West Vi!'fpinia. 

I --;~; i _''"_~''_· /_ Year. ____ Barrels.. I 
Previous to 1il76.i 3, 000, 000 1887 ......... _.. 145,000 

1876 .. -- .. ------ 120, 000 1888 .. ---- -- ---- 119, 448 

1877 .......... .. 

1878 .......... .. 

1879---- ...... --

1880 .. - -- . -- -- .. 

1881. .......... . 

1882 .. -- .... ----

1883 .. -- -- -- -- --

1884-- -- .. -- -- --

172,000 188H .......... __ 

180,000 1890-- .... -- ----

180, 000 1891. ... ---. ---

179,000 1892 .... ---- .... 

151, 000 18!J::l .... ---- .... 

128,000 1894 ........ ----

126,000 1895 ...... - ----
90,000 Total .... 

!Jl, 000 

102,000 

OHIO. 

544, 113 

492,578 

2, 406,218 

3,810,086 

8,445,412 

8,577,G24 

8, 120, 125 

37, 179, 604 . 

_j 
The oil-producing territory of Ohio can be divided into four distinct 

districts. These districts, naming them in the order of their impor
tauce as producers, are (1) t,he Lima, (2) the Eastern Ohio, (3) the 
Mecca, and (4) the Belden. As the production of the latter two dis
tricts is quite small, for statistical purposes they are united, and known 
as the Mecca-Belden district. · · 

The total amount of petroleuin produced in Ohio iu 1895, as will be 
seen from the following table, was 19,545,233 barrels, as compared with 
16,792,154 barrels in 1894. The production of the Lima district in 1895 
was 15,850,609 barrels, as compared with 13,607,844 barrels in 1894. 
Macksburg and Eastern Ohio produced 3,693,248 barrels in 1895, as 
compared with 3,183,370 barrels in 1894, while the production of the 
lfecca-Belden district increased from 940 barrels in 1894 to 1,376 
barrels in 1895. 

'l'he total value of the production of oil in 1895 was $16,399,242, as 
compared with $9,20G,298 in 1894. The average price per barrel of 
Lima oil for 1895 was 71~ cents, being 23i cents higher than in 1894. 
The average price per barrel of east'3rn oil advanced from 83* cents in 
1894 to $1.35* in 1895, while the value of the Mecca-Belden oil advanced 
from $4.76 per barrel in 1894 to $5.98 per barrel in1895. The average 
price of all oil produced in this State in 1895 was 83.9 cents a barrel, 
as eompared with 54.8 cents in 1894. 
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The total amount and value of crude pretroleum produced in Ohio 
in 1894 aud 1895 is shown in the following table: 

Total amount and. valnc of crude petro/.eunt prodtwed in Oh·io in 1894 and 1895. 

I 
1894. 1895. 

:PdooJ District. 
Total Total val ne. rriCeJler Total Total valne. production. barrel. production. barrel. 

~~-

Barrels. Ba,rrelH. 

Lima ........ 13,607,844 $6,531,765 $0.48 15,850,609 $11,372,812 $0.71! 
Eastern ..... 3,183,370 2,670,052 .83! 3,693,248 5, 018,201 1. 35! 
Mecca- I3 e 1-L:- 940 I 4,476 '1. 76 1, 376 8,229 5.98 

-.54th 1 

~--

TotaL. 16,792, 1M 9,206,293 19,545,233 16,399,242 . 839 

In the following tables will be fou11d statements of the total produc_ 
tion of crude petroleum in Ohio in 1895, by months and districts. In 
determining the total by months an average production for each month 
in the Mecca-Belden district has been assumed: 

Total prodnction of cru.de petrolennt in Ohio in 1895, by 1nonths and clistr·:cts. 

C~on-th._ 
January ....... . 

February ...... . 

Marcb ......... . 

ApriL ......... . 

May .......... .. 

.Juuo ......... .. 

[Barrels of 42 gallons.] 

Lima. 

1,034,489 
900,530 

1, 111,346 
1,194,799 
1,287,167 
1, 300,058 

"a:\ ern 10. B ld IE t Oh·i Meeca-

I ____:__:_ 

251, 8651- -- -- ---
223, 140 .. -- ----
276,422 
285, 314 
285,436 
290,763 

• July ........... 1,474,115 305,222 
August . . . . . . . . . 1, MO, 14!) 337, 206 
Septcm ber . . . . . 1, 527, 085 377, 785 
Oetouer _ _ _ _ _ _ _ _ 1, 57!l, 6!l3 383, 48fl 

November . . . . . . 1, 494, 985 345, 402 

1, 286,468 
1,123,784 
1,387,882 
!,480,228 
1, 572, 718 
1,G90,936 
1,779,452 
1,877,470 
1,904,985 
1,963,297 
1,840,501 

Dccemuer ...... 1,406,1931 331,204 -----~--~ 1,737,5t:l 

~~-TotaL.... 15, _8o~·o_,_6_o_9--'---3-,_G_9 __ 3_, 2_4_8_,__1_, _3_, G I 19, 545, 233 _ 
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The total amount and value of crude petroleum produced in Ohio 
from 1889 to 1895, inclusive, by diRtricts, is shown in the following table: 

Total amount aml value of cr•ule petrole1tm prodnced in Ohio from 188.'1 to 1895. 

-----·-----~--

Lima (listriet. :Eastern Oh:o district. 

Year. 

-·----

9 ........ 
0 ........ 

188 
189 
189 
189 
189 

189 
189 

1. .. - .... 

2--------

3 ........ 
4 ........ 
5 ........ 

Year. 

----------
Production. Value. Production. 

----- --

Barrels. Barrels. 

12,153,189 $1,822,978 317;037 
15,014,882 4,504,465 1, 108, 334 
17,315,978 5, 281,373 422,883 
15,169,[)07 5,555,832 1, 190,302 
13,646,804 6, 448,115 2, 601,394 
13,607,844 6, 531, 765 3, 183,370 
15,850,609 11,372,812 3, 698,248 

Mecca-Belden district. Total. 

Prodnction. Value. Production. 
------- -·-----

Ba·rrela. Barrels. 

-----

Value. 

$340,683 
1,127,730 

283,332 
662,106 

1,664,892 

2, 670,052 
5, 018,201 

Value. 

188 
189 
189 
189 
189 

9 ........ 1,240 $10,334 12,471,466 $2,173,995 
0 ........ 1,440 12,000 16,124,656 5, 644, 195 
1. ....... 1,440 12,000 17,740,301 5, 576,705 
2 ........ 3,112 21, 101 16,362,921 6, 239, 03() 
3 ........ 1, 571 11,335 16,249,769 8, 124, 342 
4 ........ 940 4,476 16,792, 154 9,206,293 

I ::: 5 ........ 1,376 8,229 10,545,233 16, 399,242 
-----

Iu the following table is given the total production of crude petro
lemu in Ohio for the years 1888 to 189fi, by months: 

Total prodnction8 of crnde pel1·oleurn ·in Ohio from 1888 to 1895, by months. 

[Barrels.] 

-1 Year. January. February. March. ~pril. May. 

----------
1888 ...... 444,804 507,686 612,830 656,186 774 267 

' 
188lJ .... -· 1,041,655 944,506 1,016,278 1, 029,780 1,115,703 
1890 ...... 948,780 929,810 1,008,933 1,101,77:3 1,223,241 

1891..- -·· 1,561,03!) 1,396,474 1,484,045 1, 500,112 1,475,339 
1892 ... ·-· 1, 124, 19,1 1,160,634 1, 242,936 1,173,952 1, 216,416 
1893 ...... 1,227,363 1, 195, 698 1,399,648 1,289,982 1,384,090 

1894 .. ·--· 1,326,282 1, 187, 891 1, 431, 894 1,368,268 1,486,678 
1895 ...... 1, 286, 468 1, 12:3, 784 1,387,882 1,480,228 1,572, 718 

--------·--
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Total p1·ocluctions of crude petroleum in Ohio fron~ .1888 to 1895, by months-Continue<!. 

[Barrels.] 

Year. June. July. August. September. 

1888 ...... 889,066 939,287 1,022,009 1,005,422 

1889 ...... 1,074,384 1,052,430 1,075,008 1,060,982 

1890 ...... 1,274,209 1,472,974 1,544,291 1,700,227 

1891. ..... 1,516,362 1,545,298 1,538,210 1,523,826 

1892 ...... 1, 266,712 1,370,135 1,572,657 1,574,336 

1893 .. ····. 1,419,758 1,<144,572 1,480,285 1,402,213 

1894 ...... 1,439,144 1,398,304 1,487,528 1,369.409 

1895 ...... 1,590,936 1,779,452 1, 877,470 1,904,985 

Year. October. November. Dece~ber. Total. 

1888 ...... 1,064,688 1,017,362 1,077,261 10,010,868 

1889 ...... 1, 048,448 1,030;795 981,497 12,471,466 

1890 ...... 1,798,413 1,608,883 1,513,122 16,124,656 

1891. ..... 1, 527,490 1,299,737 1, 372, 339 17,740,301 

1892 ...... 1,586,173 1, 517, 198 1,557,578 16,362,921 

1893 ...... 1, 397,125 1, 306,883 1, 302, 152 16,249,769 

1894 ...... 1, 469,457 1, 424,926 1, 402,373 16,792,154 

1895 ...... 1, 963,297 1,840,501 1, 737,512 19, 54!), 233 

The following table gives the production of petroleum in Ohio from 
the beginning of operations in that State to the close of 1895: 

Prodnction nf petroleun~ in Ohio. 

~ Y_ea_r_. ---l--B-a_r_re_ls_. _ I----Y-ea_r_. ---.~~ 
Previous to 1876 . . 200, 000 1886.. . . . . . . . . . . . . 1, 782, 970 

1876... . . . . . . . . . . . 31, 763 1887...... . . . . . . . . 5, 022, 632 

1877.... . . . . . . . . . . 29, 888 1888...... . . . . . . . . 10, 010, 868 

1878 . . . . . . . . . . . . . . 38, 179 1889. . . . . . . . . . . . . . 12, 4 71, 466 

1879.... . . . . .. . . . . 29, 112 1890 ............. - 16, 124, 656 

1880 .... -- .... --.. 38, 940 1891. .. - --- ... --.. 17, 7-10, 301 

1881. .. 33, 867 1892.. .. .. . .. . .. .. 16, 362, 921 

1882-- . .. -- ... -- . 39, 761 1893.-- ..... -- .. .. 16, 249, 769 

1883.... .... ...... 47,632 1894 .... ------ .... 16,792,154 

L

_1_8_8_4_--__ -_-_--_-_-_--_-_-_·-~---9~_1_8_1_~ __ 1_8-95_ .. _-_-_--_-_--_-_-_--_·~-19_,54~233 I 1885-- -- .. -- .. .. .. 661, 580 

LTi\IA DIS'l'RICT. 

In the following table is given the production of petroleum in the 
Lima oil :field from 1886 to 1895. . It will be seen that with one excep-

17 GEOL, PT 3--43 



6i4 MINERAL RESOURCES. 

tion the production of 1895 was the largest in the history of this oil 
district, it only being exceeded in 1891, when 17,315,978 barrels were 
produced. The production of 1895 has also increased some 2,250,000 
barrels over the production of 1894. 

Production of pet1·oleurn in the Lima ( Ollio) district from 1886 to 1895. 

~y~, . 
Barrels. Year. Barrels. 

I,064,025 1891. ......... ---. I7, 315, 978 I 1886... . . . 
1887.-----.--- ---. 4,650,375 1892 .... -··· ... ··- 15,169,507 

1888.----- -·--- --- 9,682,683 1893 .... _ ---- ···--- 13, 646,804 

I 
I889 .. ---. ·-.- ---. I2,153,I89 1894 .... ---· ... --· 13,607,844 

I 
15,014,882 15,850,609 I890.----- .... ····j 1895 •............. 

In the following table is found the production of petroleum in tl1e 
Lima (Ohio) field from 1887 to 1895, by mouths, so far as the same was 
obtainable: 

Production of petrolemn in the Lin~a (Ohio) field from 1887 to 1895. 

[Barrels of 42 gallons.] 

I 
Year. I • January. February . March. April. ~ -----

I887.-- ·-- I31,011 206,026 303,084 352,798 449 062 
' 

1888 ...... 422,125 479,824 586,781 629,932 745,896 
1889 ...... 1,016,697 921,I85 989,793 1, 004,969 1,090,638 
1890 ...... 911,947 888,978 955,620 1,040,924 1,142,954 

1891.----. 1, 471,858 I, 355,734 I,455,628 1,470,661 1,446,284 

1892.-. --· 1, 090, 173 1, 127, 181 I, 200,305 1,128,253 1, 165,750 

1893 .. ---· 1,037,358 985,620 1, 161,384 1, 072,850 1,179,808 
I894 ...... I, 116,979 974,09I I, I77, 837 1,099,453 1,203,229 
1895 ...... 1,034,489 900,530 1, Ill, 346 1, 194, 799 1, 287,167 

Year. ,Tune. ~~--· __ 
August. September. 

41l0,862 465, 743 1887 ·--- -· 474,535 389,997 
18tl8 ...... 862,106 905,218 995,938 979,943 

1889 .. - ... 1, 050, 26!) 1,029,707 J, 050, 152 1,038,072 

I 1890 .. - ... ) l, 175,821 1, 354, 672 1,411,998 1,559,473 
1891. ..... I,49J,228 1, 5I4, 607 1,509,262 1, 492, 115 
1892 ...... 1,2I0,523 1,300,197 1, 461,020 1,422,534 

1893 ... --. 1, 213,521 1, 231, 010 1,258,289 1, 181,493 
1894 ...... 1, I65, 190 1, 131, 081 1, 212,090 1,090,626 
1891'> ...... 1,300,058 1,474,115 1,540,149 1,527,085 
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Production ofpetrolewnt in the Lima (Ohio) field from 1887 to 1895-Cuntinued. 

[Barrels of 42 gallons.] 

Year. October. November. December. Total. 

1887 ...... 444,941 458,612 483,704 4,650,375 

1888 ...... 1,036,712 988,997 1,049,211 9,682,683 

1889 ...... 1,019,961 997,825 943,921 12,153,189 

1890 ______ 1,660,069 1,495,099 1,417,327 15,014,882 

1891.----- 1,499,834 1,271,189 1,337,578 17,315,978 

1892 .. ---- 1,379,909 1,328,548 1,354,814 15,169,507 

um:L. ___ . 1,154,641 1,084,324 1,086,506 13,646,804 

1894 .... -- . 1, 165,938 1,146,686 1,124,644 13,607.84.4 

1895 ...... 1, 579,693 1,494,985 1,406,193 15,850,609 

PIPE-LIN!<: RUNS IN THE LIMA-INDIANA :n.~<:LD. 

There are no statements of the pipe-line runs and shipments in the
Lima-Indiana field that distinguish between oil produced in Ohio and 
that produced in Indiana. Therefore the following statement of pipe
line runs and shipments, which are those of the Buckeye Pipe Line, 
will include reports for both Lima and Indiana. As has been so often 
stated in this report, pipe-line runs are not production. This is espe
cially true of the Lima-Indiana field. 'rhe production of petroleum 
in the Lima-Indiana field, distributed between the States, is quite 
accurately given in our statement of production: 

Pipe-line rnns, Lima-Indiana field, from 1887 to 1895. 

[Barrels of 42 gallons.] 

Year. January. February. March. April. May. 

-----

1887 ---· ·- 164,474. 207,026 303,084 352,798 449,062 

1!;88 .. ·--. 359,860 428,008 534,588 587,043 705,045 

1889 .. ---- 973,980 800,828 830,:)59 845,377 932,067 

1890 .. ---· 683,750 622,799 676, 175 84.2,4t6 887,590 

1891..---- 1, !:41, 154 1, 147, !H7 1, 255,611 1,202,583 1, 191,147 

1892 ______ 971,607 1,008,069 1,083,801 1, 042,087 1,064,478 

I 
1893 ...... 1,049,778 974,944 1,163,641 1,074,290 1,187,939 

l;_ 1,265,267 1,106,493 1,353,591 1,295,619 1,424,182 

·--- 1, 213,841 1, 029,385 1,291,355 1,405,424 1,540,!!72 



616 MINERAL RESOURCES. 

Pipe-l-ine runs, Lima-Judi ana field, f1'0rtl- 1887 to 1895-Continued. 

[Barrels of 42 gallons.] 

Year. 

I 
June. July. August. September. October. I 

1887.----- 474,535 389,997 490,162 465,743 444,94l 
1888 .. -- .. 774,710 896,034 975,235 868,826 939,468 
1889, _____ 843,844 805,744 968,449 875,201 850,077 
1890 ______ 916,289 1, 105,885 1, 149,877 1,289,577 1,342,158 

1891.----- 1, 207,884 1,236,291 1, 240,841 1,252,375 1,257,986 
1892 ...... 1,099,145 1,190,015 1,346,949 1,232,385 1,264,536 
189:L .... 1,245,880 1,289,991 1,390,894 1,315,933 1, 302,295 
1894 ...... 1,402,417 1,366,310 1,469,372 1,325,352 1,405,042 

1895 -·--- 1, 541,221 1,713,937 1, 752,150 1, 778,653 1,822,002 

-

Year. November. December. i Total. Average. 
I 
-~----- ~----

I 1887 ...... 458, 613 483,704 4,684,139 390,345 
1888 ...... 891,999 938 188 : 8,899,004 741,584 
1889 ..... 774,073 755:5531 10,255,752 854,646 

1890 .. ---· 1, 215,960 1, 186,4341 11,918,910 993,243 
1891. ..... 1,070,131 1,211,820 14,515,770 1, 209, 648 
1892 ...... 1, 209,953 1, 244,712 13,657,737 1, 138, 145 
1893 ...... 1, 230,658 1,224,952 14,451, 195 1,204,266 
1894 ...... 1,334334 1, 326,371 16,074, 350 1,339,529 
1895 ...... 1, 705,506 1, 621,184 ! 18,415,630 I, 534, 63fi 

----
SHIP~fENTS l'RO>If THE LIMA-INDIAr;A FIELD. 

In the following table is given the statement of the sLipments of 
crude petroleum from the Lima-Indiana field as reported by the Buck
eye Pipe J,ine Company from 1887 to 1895, by months and years.· Here 
also it should be remarked that pipe-line shipments and consumption 
are not the same: 

Shipments of crude petroleum from the L-irna-lnditmafieldjrom 1887 to 1895. 

[Barrels of 42 gallons.] 

§January. February. 

----
····-- ---·- 10, 957 

1888 ...... . 81,569 207,040 

1889' ... -. 367,524 8n2,807 
1890 ...... 156,085 111, 604 
1891 ...... 968,887 8:~7, 928 
1892 ...... 1, 355,362 1,346,541 

u;__-
1, 306,612 1,270,595 

-~-- 1,199,752 1, 109, 110 

---- 1, 473,730 1, 289,686 

March. April. 

32,613 77,900 
243,964 210,725 
391, 026 340,889 
123, 125 115,223 
330,448 336,854 

1,532,606 1, 512, 358 
1, 390, 646 1,205, 748 
l, 247, 295 1, 210, :~91 
1, 409, 761 1, 206, 172 

~ 
m,306l 1-

1 
1 

3 
1 

1, 0 
1,4 

59,620 1 

09,238 
69,662 

78,489 
27,753 
21,782 
50,298 

12,061 

1, 3' 
1,1 
1,2 
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ShipmentB of cnule petroleum fron~ the Lima-Indiana fieltl from 1887 to 1895-Continued. 

[Uarrels of 42 gallons.] 

Year. June. July. August. September. 

""'"'"' I 

1887------ 104,440 174,824 20,019 30,944 43, 168 I 
1888 ...... 179, 192 227,707 401,175 301,316 370,378 
1889 ...... 352,886 361,694 464,325 626,207 715,386 
1890 ...... 700,422 874,121 846,360 813,817 723,725 

1891. ..... 1 923,605 997,681 1,166,054 1,260,598 1,408,343 

1892 ...... ,1, 492, 543 1,389,501 1,342,949 1,125,335 1, 315,994 
1893. . . . . . 1, 235, 843 1,152,374 1,040,860 1,038,819 1,196,018 
1894. ..... I 1, 303, 957 1,023,316 1,238,183 1,023,232 1, 198,801 
1895 ...... 

1 

1, 279, 618 1, 302,596 1, 298,502 1, 452,640 1, 507,992 

Year. No'\""ember. December. Total. ..A_verage. 

1887 ...... 78,827 76,327 751,325 68,302 

1888 ... --- 287,934 382,448 3,053,068 254,422 
1889 ...... 759,702 750;244 5,801,928 483,494 
1890 ...... 657,614 907,548 6, 199,306 516,609 
1891. ..... 1,391,400 1, 454,578 12,154,865 1,012,905 
1892 ...... 1,323,204 1,340,734 16,504,880 1,375,407 

1~93 .. -- .. 1,262,130 1,230,216 14,651,643 1,220,970 

l£ 1,285,861 1,463,566 14,453,762 1,204,480 
.. ~- l, 587,449 1,810,159 16,830,366 1,402,531 

STOCKS 0~' CRUDE PETROLEUM IN THE f,IMA-INDIANA FIEI,D. 

In the following table is given a statement of tlie stocks of crude 
petroleum in the Lima-Indiana field at the close of each month from 
1887 to 1895, as reported by the Buckeye Pipe Line Company: 

Total stocks of crude pel1·olenm ·in the Lima-Indiana field at close of each month from 
1887 to 18.95. 

I~ 
ar. January. 

- -----
7 .... .................. 

8 .... 4, 367,355 188 
188 
189 
189 
189 
189 

9 .... 110,415,880 
0... . 14, 104, 018 
1. ... 21,233,645 
2 .... 21,692,318 
3 .... 18,355,492 

l;• 4 .... 18,565,823 
- 19,898,378 ----

[Barrels of 42 gallons.] 

February. March. April. -~ 
847,817 1,118,288 1, 393, 186 1,740,942 

4,588,323 4, 949,446 5, 367, 401 5, 980,283 
10,852,202 11,288,793 11,792,707 12,413, 137 
14,180,090 14,241,340 14,153,259 14,298,966 
21,537,789 21,957,948 22,319,191 22,424,364 
21,350,912 20,896,185 20,425,!)14 20,062,639 
18,059,846 17, 877,265 17,747,249 17,616,527 
18, ~66, 158 18,675,275 18,763,242 19,041,624 
19,642,870 19,524,463 19,723,715 20,052,627 
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Total stocks of crude peit•olenn~ in the Lima-Indiana field at close of each month from 
1887 to 1895-Continued. 

[Barrels of 42 gallons.] 

I Yo~._ June. July. .August. September. 

2, 111,037 2, 326,211 2,632,828 2,957,900 1887 ·---
1888 .... 6,593,165 7,282,088 7,852, 705 8,392,493 
188!1 .... 12,902,628 13, 344,795 13,84fi,765 14,092,706 
1890 .... 14,513,553 14,744,004 19,086,736 19,843,950 
1891.. .. 22,704,034 22, 930,048 22,993,496 22,975,470 
1892 .... 19,668,894 19,467,900 19,505,399 19,150,058 
1893 .... 17,642,117 17,779,733 18,129,767 18,408,814 
1894 .... 19,142,598 19,504,651 19,736,628 20,040,748 
1895 .... 20,314,230 20,725,571 21,179,219 21,351,757 

-

Year. October. November. December. .Average. 

1887 .... 3,359,674 3,739,459 4,148,469 2,397,801 
188"·· .. 8,92.0,086 9,499,482 9, 810, 71-i 6, 966,962 
1889 .... 14,224,747 14,554,662 14,105,149 12,819,514 
1890 .... 20,442,065 20,907,258 20,971,395 16,795,553 
1891.. .. 22,722,465 22,375,030 22,103,705 22,456,438 
1892 .... 18,800,715 18,687,464 18,604,442 19,859,403 
18!!3 .... 18,527,901 18,499,669 18,497,340 18,095,143 
1894 .... 20,246,989 20,295,461 20,158,266 19,394, 788 
1895 .... 21,565,766 21,683,823 21,494,848 20,596,439 

In the following table is given the average monthly prices of Lima 
(Ohio) and Indiana crude petroleum per barrel of 42 gallons each in 
the year 1895: 

Average monthly prices of Ohio and Indiana crnde petroleum per barrel of 42 gallons in 
1895. 

18910. 
North 
Lima. 

1-----------------1---~ --------

January ...................... -. 
February .............. _ .............. . 
March ............................... .. 
April. ................................ . 
May .................................. . 
June ............................... ___ _ 
July ................................ .. 
August .............................. .. 

~:~!~r:~~)~-r--:::::: ~::::::::::: ·.:::::: ::I 
November ............................ . 
December ............................ . 

Cents. 
56 
60 
66 
96 
79 
76 
74 
71 
67 
65 
82 
90 

Cent.•. 
51 
55! 
61 
93 
77 
74! 
72 
69! 
65 
63 
79 
80 

Average......................... 73+ 70 
------

Average of North and South Lima. 71! 

Cents. 
51 
55 
5flt 
84 
66 
65t 
6·1 
62 

58 
56 
72 
75 
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In the following table are given the fluctuations in prices for the 
various grades of Lima oil in 1895. The dates given are those on which 
changes in prices were made: 

Fluctuation in priceB of Lima (Ohio) and Indiana crude petroleunt i1t 1895, 

I Date. · North Lima. South Lima. Indiana. 

1~~-1--1-1-1 
January 1 ..................... .. 
January 18 ____ .... -- __ -- ---- ... . 

February 9 __ ............. -- __ .. 

February 20 -- __ ......... -- ..... . 

March 8 ................. -- .. -- .. 

April9 .................... ------

AprillO ...... ----------.--------
A pril11 ......... __ ............ __ 

Aprill3 __ ............. __ ...... .. 

Apri115 ......... ---- ........... . 

April 16 ....................... .. 

April 20 .......... __ ... __ ....... . 

April 22 ..........•••......... ~ .. 
April 30 ____ ... ,. __ ........... __ . 

May 1. .............. ____ ---- ... . 

May 2 .............. -- .. ---- ... --
May 3 ................... ---- ... . 
May 4 ...... __ ... __ ........ __ .. .. 

May 6 ................... --------

May7 .......................... . 

June 4 .................. __ .... .. 

June19 ........................ .. 

Jnne21. ....................... .. 

June 26 ................ ·-- ....... . 

July 1. .................... ------

July 12 ................... ------

August 21 ..................... .. 

August 23 ...... ____ ........... .. 

September 20 .................. .. 

November5 ...... ------------ ... . 
November 7 .... __ ............... . 

November12 ......... ---- ----. __ . 
N ovcm ber 14 ____ ......... __ .... .. 

Novernberl6 ......... -------- .. .. 

November25 ............. ---- .. __ 

November27 __ ................. __ 

December 2 ...... __ -- .. -- -- __ .. .. 

$0.55 

.57! 

.60 

.62l 

.67! 

. 72t 

. 77t 

.82! 
1. 07 

1.17 

1. 27 

1.17 

1. 07 

1. 02 

·. 97 

. 92 

,87 
.82 

. 79t 

.77 

. 75 

. 77 

,79 

. 77 

,75 

. 73 

,70 

,68 

.65 

,70 

,75 

,80 

,85 

. 90 

.90 

.90 

.90 

$0.50 $0.50 

. 52t . 52t 

.55 .55 

.57! .57t 

.62t .60 

.67! .65 

. 72t . 70 

. 77! . 72t 

1.05 

1.15 

1. 25 

1.15 

1. 05 

1.00 

. 95 

.90 

. 85 

.80 

. 77t 

. 75 

. 73 

.75 

.77 

.75 

.73 

.71 

. 68 

,66 

.63 

.68 

. 73 

.78 

.83 

. 88 

.85 

.82 

.80. 

. 97 

1. 05 

1.15 

1.00 

.90 

.85 

.80 

. 75 

.70 

.67 

,64! 

.64-! 

.64! 

.66 

.68 
,66 

.64 

.64 

.61 

.59 

.56 

.61 

.66 

.71 

.76 

. 81 

.80 

.77 

. 75 
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WELL RECORD IN THJ<; LIMA DISTRICT. 

The number of wells completed in the Lima district in 1895 was 
4,489, as compared with 2,472 in 1894, an average of 374 per month in 
1895, as compared with 206 a month in 1894. This increase was dis
tributed throughout all of the districts, the number of wells completed 
in AUen County having increased from 63 in 1894 to 215 in 1895; in 
Auglaize County from 348 to 482; in Hancock County from 340 to 493; 
in Sandusky County from 543 to 994; in Wood County from 885 to 
1,646, and in Mercer County from 247 to 387. Van Wert County appears 
for the first time with 130 wells, while the number of wells in the mis
cel1aneous fields increased from 4G in 1894 to 142 in 1895. 

Total numbm· of tvells cornpleted in the Lima (Ohio) district in 1895. 

Allen. .A_n- Han· I San- W d Mer- Van Miseel-
I~--M-o-n-tl_•· __ -- glmze. cock. dusky. 

00 
• _:~ Wert. 

1
::;:.· Total. 

January......... 7 

February . . . . . . . . 4 

March........... 18 

April............. 18 

May:............. 23 

June............. 26 

July ..•.......... 24 

August........... 22 

September . . . . . . . 18 

October.......... 16 

November........ 21 

December ....... . 18 

21 

17 

23 

25 

48 

50 

66 

59 

42 

48 

48 

35 

21 44 

24 40 

34 54 

44 79 

52 74 

50 H3 

58 99 

50 131 

52 105 

38 91 

34 123 

71 

47 

81 

113 
' 
168 

180 

184 

188 

170 

160 

160 

33 

22 

29 

30 

36 

41 

35 

45 

28 

24 

33 

2 

0 

0 

0 

2 

3 

6 

13 

28 

33 

27 

1 

4 

5 

7 

9 

18 

12 

11 

19 

17 

24 

200 

158 

244 

316 

412 

461 

484 

519 

462 

427 

470 

36 61 124 31 w I 15 336 

Total ...... -2-15-~-4-82- --4-93-~994 1, 646 :187 1301142 4, 489 

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

From the following table it will be seen that the total initial daily 
production of the 4,489 wells completed in 1895 was 90,383 barrels, or 
a little over 20 barrels a day, while the total initial daily production of 
the 2,472 wells completed in 1894 was 70,111 barrels, or 28 barrels a 
day. From this it will be readily inferred that the wells drilled in the 
Lima region in 1895 were not as great producers as those driJled in 
1894, and the same is true of 1893. This reduction in initial daily pro
duction is manifest in all districts, no one district in this respect being 
in adv~ince of the others, the wells of eYery county showing a falling 
off iii the initial daily production. 
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Initial daily 11rollnction of wells completed in the Lima (Ohio) di8trict ·in 1895. 

[Ba:o:rels.] 

11 I Au-
Han- San- Van 

l~fiscc!. · ,.~. I Month. A en. glaize. cock. dusky. '\Vom\. Mercer. \Vert. lane-
ous. 

~--- _.______ -- -----

January ....... 14<1 I 396 365 1,057 1,638 823 4, 5 '1, <132 

February ...... 90 5:?4 415 1, 1t>5 829 670 0 70 3,753 

March .. ·---- 248 791 623 1, 101 1, 733 757 0 28 5,281 
ApriL. ........ 342 48R 819 1, 467 2,175. 732 0 183 6,208 
May .......... 238 855 757 1, 665 3,424 1,112 55 55 8,161 
.June .......... 373 1,532 800 2, 365 3,302 1,080 95 225 9,772 

July ......... 435 1,406 802 2, 300 2,858 865 175 170 9,011 
August ........ 495 1,524 630 2,190 3, 36,! 1,160 490 172 10,025 
September .... 287 726 1, 000 1,520 3,940 855 715 132 9,175 

October ...... ·I 196 925 76J 2,258 2, 700 595 765 385 8,586 
N ovemller ..... 372 945 710 2, 640 2,896 750 735 6-!7 9,695 
December ..... 194 990 640 1,071 1,947 662 450 330 6,284 

------------------ --
Total. ... 3,414 11,102 8,323 20,789 30,806 10,061 3,484 2,404 90,383 

It will be seen from the following table that of the 4,489 wells com
pleted in the Lima district in 1895, 564 were dry holes; in 1894 of the 
2,4 72 wells completed 384 were dry holes; in 1893 of tlte 1,569 wells 
completed 203 were dry holes. It appears from this that the propor
tion of dry boles to wells completed in the last three years has differed 
somewhat. 

Total ••untber of dry holes drilled in the Lima (Ohio) district in 1895. 

,-"'"""'· A'""'· ,.:;:; 1!:: 1·;:~, w """·I ~::· ;:;;. "l}:t ..... I 

.January .. :··· -----·1 01 -----;-2 ~ 1----;-1 167' ---;1 ~0 ~2 
February..... .. .. . . v 

March.............. 5 2 7 5 13 4 0 2 
April. ............ :. 3 4 5 5 13 0 0 3 
May. .. . .. .. .. .. .. .. 8 7 13 6 21 5 0 6 
June ............... 9 5 7 9 24 2 1 8 
July ............... 

1

1 4 11 13 4 31 3 o 4 
August ............. 

1 

4 7 5 10 14 6 0 2 
September .. .. . .. .. 3 6 !J 11 17 4 1 8 
October . .. .. . .. .. .. 3 7 5 6 18 3 4 2 

33 
l!J 

38 
33 
66 
65 
70 
48 
59 
48 
49 November .......... ! 3 10 5 8 14 3 4 2 

..._D~ec_e_m_l_Je_r_._·_--_-_·_-_--_·~-4~---4~---5~--2~--15~---4~---2~--0~.~461 . Total ...... --lfl 68 84 70 203 40 13 39 ~ 
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The number of rigs building and wells drllling in t.he Lima district 
at the close of each month in 1895 is shown in the two following tables. 
These show a marked increase in activity in the Lima oil field in 1895, 
as compared with 1894. At the close of 1895 there were 195 rigs 
building in this field, as compared with 110 at the close of 1894, while 
at the close of 1895 there were 331 wells drilling, as compared with 140 
at the close of 1894. The average number of rigs building at the close 
of each month in 1895 was 244, as compared with an average. of 87 in 
1894. The average number of wells drilling at the close of each 
month in 1895 was 312, as compared with 131 in 1894. 

Total nnmber of rigs building in the Lima (Ohio) field in 1895. 

1- -"""'"· Au- Han- San- Mer- Van Miscel-
Allen. glaize. cock. dusky. Wood. cer. \Vert. lane-

ous. 

-- -------------
January ............ 6 8 16 22 43 15 0 4 
Februar~- ........... 7 13 20 32 74 21 0 4 
March .............. 2 19 20 43 98 17 1 8 

April ............... 12 31 24 37 116 16 1 8 
May ................ 10 30 3<1 57 151 11 1 11 
June ............... 3 39 32 63 152 34 3 8 
.July ............... 6 36 33 62 127 38 8 7 

~~~:::~~~~~:: ::::J 9 34 25 59 109 29 8 9 
10 27 23 66 111 24 22 11 

October ............ 9 18 22 64 106 25 13 7 
November .......... 10 11 27 36 85 9 8 8 
December .......... 8 16 20 43 78 7 14 9 

------ ~··- ---------

Avera~::e .....• 8 24 25 49 104 20 6 8 
-

Total nun~ber of wells drilling in the Lima (Ohio) field in 18.95. 

--

I_ Aile: 

IM. I 

Month. Au- Han- San- Wood. Mer- Van I!~~~ I-~ 
glaize. cock. dusky. cer. Wert. 

ous. I 
------

January ............ 7 11 23 28 39 17 0 7[ 
February ........... 12 10 24 39 65 17 0 91 
March .............. 14 13 40 46 74 17 0 10 
ApriL .............. 14 23 44 54 10<1 16 0 14 
"May ................ 16 29 47 65 111 17 1 16 

June ............... 17 43 57 7<1 137 21 61 14 
.July ............... 22 50 50 81 137 27 9 21 

August ............. 23 56 56 81 125 25 20 27 

September ......... 19 52 43 78 145 28 18 21 

October ............ 16 62 42 93 144 32 19 27 
November .......... 8 26 28 54 128 25 10 27 
December .......... 21 24 29 73 115 22 17 . 30 

-------- --------
Average ...... 16 33 40 64 110 22 8 19 

ToCU.I 

114 
171 
208 
245 
305 
339 
317 
282 

294 
264 
194 

3 
Total. I 

132 . 

176 
214 
269 
302 
369 
397 
413 
404 
435 
306 

~I 
~ 
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In the following tables are given the well records in the Lima (Ohio) 
district from 1890 to 1895: 

Nnmber of 1vells completed in the Lima (Ohio) district frorn 1890 to 1895, by months. 

I Year: Jan. l!'eb. Mar. Apr. May. June. I July: Aug. Sept. Oct. Nov. Dec. Total. 

~~-

1890.. 44 62 ----- ----- 147 165 224 271 307 319 243 187 1, 969 
1891.. 142 123 129 156 116 143 144 138 157 134 104 /:18 1,574 
1892 .. 67 82 93 93 93 121 134 166 171 174 147 105 1,446 
1893 .. 100 85 163 135 128 160 152 133 131 120 132 130 1, 569 
·1894 .. 130 175 179 205 248 230 233 219 204 226 2141209 2,472 

1895 .. 200 i58 244 316 412 461 484 519 462 427 470 336 4, 489 

Initial daily production of new wells in the Lima (Ohio) district fron~ 1890 to 1895, by 
months. 

[Barrels.] 

~ YoO' J••· ,.,;. · M~. I A><· Mo,. I Jrmo. ,hlJ. 

1890 ................ ~=~=~~== ---------
1891. ... --- --- -- - - -. 5,858 5,474 4,428 6,543 4, 411 I 6,667 8,461 

1892 .... ------------ 2,853 4,485 3,973 4,665 4,750 8,314 11,648 

1893 .... ·----- ------ 5,510 4,809 6, 241 5,477 6,858 9,701 9,588 

1894---- ·-.-- ... - --- 3,853 4,211 4,486 5,586 7,291 6,391 5,637 

1895 .... ·----- ------ 4,432 3,753 5, 281 6,208 8,161 9;772 9, 011 

Year. Aug. Sept. Oct. Nov. Dec. Average. 

1890 .... ·----- ------ 18,944 16,309 17,426 13,779 8,424 14,976 

1891 .... -·----- ------ 8,427 7,855 8, 033 5,592 2, 989 6, 228 

1892-- -- -- - -- - -- -- -- 14,631 12,908 13,772 7,554 4,907 7,872 

1893 .... ------ ·----- 5, 124 6,752 4,223 4,205 3,275 5,980 

[__:::::··· ............ 5,642 5,020 5,991 10,464 5, 539 5,843 

------------.·· 10,025 9,175 8,586 9, 695 6, 284 7,532 

'l'otal numbm· of dry holes drilled in the Lima (Ohio) rlistrict,fr·om 1890 to 1895, by months. 

E Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec. 'l'otal. 
----

1890.. 3 2 4 11 10 23 30 32 37 41 193 
1891.. 28 27 23 28 14 18 22 n 26 20 17 13 250 
189! -- 9 9 8 13 10 18 16 18 27 22 18 15 183 
1893 .. 12 15 20 24 18 19 18 12 14 16 13 22 203 
1894 ... 17 41 37 27 32 41 30 34 35 27 28 ~lEJ 1895 .. 33 19 38 33 66 65 70 48 59 48 49 36 564 

I 
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Number of1vells drilling in the Lima (Ohio) district, at the clo8e of each month,fron~ 1890 
to 1895. 

E Jan. Fe b. 

lll90 .. 

1891.. 
1892 .. 
1893 .. 

47 5 
90 10 
61 7 

72 7 

1 1~:~. . 120 11 

L ._1_3_2_._1_7 

9 
5 
8 
8 
3 
6 

Mar. 

--

-----
94 
76 
88 

127 
214 

Apr. May. June. 
~- --- --

----- 135 188 
82 79 90 
51 64 95 
92 117 1]9 

138 127 139 
269 302 369 

July. 

---

237 
90 

~01 

103 
117 
397 

Au g. 

18 
9 

11 

10 
13 
41 

2 

3 
2 

1 
8 
3 

Sept. 

--
238 
85 

120 
8!) 

136 
404 

-~----

A~ Oct. Nov. 

-- --
294 148 

88 67 
114 106 
102 118 
136 138 
435 306 

Dec. 

--
111 
53 
81 

11<1 
140 
331 

164 
85 
88 

99 

lEJ 
Rigs building in the Lirna (Ohio) dist1·ict, front 1890 to 1895, by months. 

r::: 1890. 
1891. 
1892. 
1893. 

l_:: 

--
Jan. 

--

56 
120 

95 
62 

60 
114 

]'eh. Mar. 

-- --

69 -----
137 155 
115 106 

70 63 
83 90 

171 208 

Apr. May. ,T1inc. July. 

-- -- -- --

----- 173 239 248 

117 115 123 137 
112 113 104 128 

58 90 72 52 

88 85 76 68 
245 305 339 317 

Aug. Sept. Oct. 

-- ----

212 210 194 
120 117 106 
126 121 112 
52 61 76 
95 86 92 

282 294 264 

Nov. 

---

149 

91 

1121 
66 

1121 
194 

Dec. 

--""-I 
109 

99 
49 

69 
110 
195 
-

166 
120 
108 
66 

L£J 
In the following table is given the well statement, showing the wells 

completed, the initial production, the dry holes, wells drilling, and rigs 
building in the Lima (Ohio) district in 1895: 

Well record in the Lima (Ohio) district in 1895. 

~Month. Wells Initial pro- Dry We! com-
pleted. duction. holes. drilli 

Is Rigs build-
ng. ing. 

--- ---

Barrels. 

.Tanna.ry ...... ____ 200 4.,4.32 33 1 32 114 

February ......... 158 3,753 19 1 76 171 

March ............ 24-1 5,281 38 2 14 208 

ApriL. .......... 316 6,208 33 2 69 245 

May ............. 412 8,161 66 3 02 305 

Juue ............. 461 9,772 65 369 339 

July ............. 4.84 9,011 70 397 317 

August ........... G19 10,025 48 4. 13 282 

September ....... 462 9,175 G9 404 294 

October .......... 427 8,586 48 435 264 

November ........ 470 9,695 49 306 194 

December ........ 336 6,284 36 
---

Total. ...... 4,489 90,383 564 a 

,, 195 I 
312 a244 

a Average. 
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EASTERN OHIO DISTRICT. 

In this district are included the old Macksburg field and the new 
developments in the territory adjacent in \Vest Virginia and western 
Pennsylvania, in addition to the Macksburg, Corning, Steubenville, 
and Marietta districts. 

The production of the Eastem Ohio district for the last eleven years 
is given in the following table: 

Production of petroleunt in the Eastern Ohio di8trict, frorn1885 to 1895. 

,-------------,------,.------.---~:~ 

422,883 

Year. Barrels. Year. 

1885 ............ 661,580 1891. ... -··- ··--
1886 ........ : ... 703,945 

1887 ··-··· ... -·· 372,257 
1888 ... - ........ 297,774 

1892 ............ 

1893 ........ ···-
1894 ........ ··--

1, 1!10, 302 
2,601,394 
3,183,370 

'---------------~---~ _____ __:__3_._693, 248 I 
1889 ...... ······ 317,037 1895 ...... ····-· 
18:10 ...... ~ .. --- 1,108,334 

Prior to 1891 the figures given in the above table are chiefly the pro
duction of the Macksburg field. In the following table is given the 
tutal production of crude petroleum in the Eastern and Southern Ohio 
and Macksburg districts, from 1888 to 1895, by months: 

Total pr·o·duction of crude petroleum in the Eastern Ohio district from 1888 to 1895, by 
month8. 

[Barrels.] 

~- January. February. :MarciL ApriL -:\by. 
June. ~~ 

---- 20, 144 25,327 23,515 23,720 25,837 24,4~6 1
----s1,535 

188!1 .. -. -· 24,855 23,218 26,382 24,708 24,961 24,011 22,619 
1890 ...... 36,713 I 40,712 53,193 60,729 80,167 98,268 118,182 
1891... -·. 89,061 40,620 28,297 29,361 28,935 25,01<! 30,571 
1892 ... -. 33,762 32,894 42,371 45,439 50,407 55,!!30 69,678 
1893 ...... 189,874 209,948 238,133 217,001 204, 151 206,106 213,431 
1894 ...... 209,225 213,721 253,979 268,.736 283,371 273,876 267,144 
1895 ...... 251,865 223,140 276,422 285,314 285,436 290,763 305,222 

Year. I August. September. October. November. December. TotaL 

--- ---
1888 .. .' ... 23,537 22,945 25,442 25,831 25,515 297, 774 
1889 ...... 24,752 22,807 28,384 32,867 37,473 317,037 
1890 ----- 132,173 140,634 138,224 113,66,1 95,675 1,108,334 
1891 ...... 28,8:Z8 31,591 27,536 28,428 34,641 422,883 
1892 ...... 111,377 151,543 206,005 188,391 202,505 1,190,302 
1893 ...... 221,865 220,589 242,353 222,428 215,515 2, 60l, ,,. J 
1894 ... - 275,360 278,704 303,4H 278,Hl2 277,651 3, 183, 370 
1895 ...... 337,206 377,785 383,489 345,403 I 331,204 3,693,248 
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In the following table the pipe-line runs and the shipments from the 
Macksburg district are given from 1885 to 1895: 

Pipe-line runs in the Macksburg district from 1885 to 1895. 

[BarrBls of 43 gallons.] 

I Year. January. February. March. April. May. Juno. July. I 
~--

1885 .. -- .. 11,894 20,626 27,066 40,527 58,258 64,982 75,737 
188il ...... 54,806 46,694 58,795 64,137 58,596 65,379 56,966 
1887 ...... 37,134 28,514 33,995 29,796 30,601 29,586 22,413 
1888 ...... 16,257 18, 861' 17,283 21, 187 21,349 21,511 21, 785 

1889.--- -· 18,17<1 16,239 19,676 20,144 20,283 18,536 16,705 

1890 .. ---· 29,872 34,022 45,362 53,905 72, 158 90,827 111,584 

1891._--- 'I 86, 058 o!i), 618 23,055 25,070 24,263 21,689 24,858 
1892 .. __ .. 

1 

24,801 27,620 39,010 40,42-1 43,569 50,007 64,107 

1893.--- .. 1183,781 211,658 235,177 211,102 199,929 146,626 148,622 

1894.----. 138, 172 121, 627 150,095 190,677 239,912 228,267 221,!J99 
1895 ...... 1 94.,999 181, 155 220,883 229,159 225,816 227,643 251,003 

T"car. Angust.ISeptember. October. November.! December. Total. Average. 
-------- ----

1885 .. -- .. 74., 228 68, 110 63,619 60,9261 61,113 627,086 52,257 

1886 ... --- 57,4!12 48,918 46,937 41,359 40,578 640,657 53,388 
1887 ...... 26,65!1 22,903 20,458 19, 9o2 I 17, 079 319,040 2G, 587 
1888 ...... 18,558 22,058 18,809 20,802 ' ·2o, 950 239,410 19, 951 
1889 ... - .. 16,607 16,875 21,555 25,415 28,567 238,776 1!J, 898 
1890 .. -.-. 121,349 138,310 129,717 106,552 87,955 1, 021, 613 85,134 

1891.----. 24,432 27,006 23,428 23,073 28,682 377,232 31,436 
1892 .. - ... 106,082 135,353 212,470 176,852 196,852 1, 117,147 93,096 
1893 .. ---. 152;912 156, 124 149,773 134,923 ,144, 488 2,075,115 172,!J26 
1894 ... --. 249,4.72 202,364 220,557 l!JH, 787 199, 774 2,362,703 196,8!J2 

1895 .. ---. 279,602 310,400 322,439 286,932 324,447 2,954,478 246,207 

Shipments of crurle petroleum and refined petroleum reduced to cr~td" "'Jltivalent from Macka
bnr·g district frorn 1886 to 18.?5. 

~- Year 

1-1886 .. 

1887 .. 
1888 .. 
1889 .. 
18!JO .. 
1891.. 
1892 .. 
18fl3 .. 
1894 .. 
1895 .. 

~-

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

····i ----

--··1 
---·1 

January. Februar_y. 

----
60,119 42,525 
52,065 23,908 
'10, 076 30,045 
11,847 16, 168 
44,306 :18,898 
5·!, 363 27,160 
2,594 2,200 
7, 174 6,556 
3,3C6 3, 932 
4,370 3, 106 

[Barrels of42 gallOilH.] 

March. \priL 

32,2.77 2 3, 578 
17,593 6,558 
4,122 4,920 

23,939 8, 611 
35,041 3 0,975 
1,040 2,094 
1, 763 1,600 
8,218 5,906 
2,874 2,272 
3, 15·1 1,130 

May. June. July. 

28,986 40,211 28,832 
16,002 17,384 16,504 
15,275 15, 630 9,083 
9,027 8,934 15,269 

13,070 22,851 46,394 
1,060 41,725 820 

252 ~ 37, 989 1,834 
2,338 1, 123 1, 025 
1,998 9n9 2,569 

869 1, 756 583 
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Shipments of crude petrolennt and 1·ejined petrolenrn 1·educerl to crude equivalent from Macks
burg d:istrictfrom 1886 to 1895-Continued. 

[Barrels of 42 gallons.] 

Year. August. September. October. November. December. Total. Average. 

~---

1886 ...... 45,882 47,992 53,156 51,608 49,260 504,426 42,036 
1887 ...... 27,719 35,030 37,9i8 34,508 39,654 334,903 27,909 

1888-----· 6,989 32,698 47,572 47,066 26,940 290,416 24,201 
1889 ...... 14,507 22,669 50,447 47,924 47,090 2i6,432 23,036 , 
1890 ...... 107,175 73,469 57,780 54,540 53,704 578,203 48,184 
1891.--- .. 2,318 3,283 3,040 2,700 2,236 141,839 11,820 
1892 ...... 1,555 2,102 3, 773 4,358 6,443 66,463 5,539 
1893 ...... 586 1 964 2,524 4,538 2,563 44,515 3,710 
1894 ...... 2,309 3,839 4,377 4,264 3,999 36,758 3,063 
1895 ...... 1,87-l 2,124 4,177 6,716 3,332 33,191 2,766 

In the following table will be found certain figures regarding stocks 
of crude petroleum in eastern Ohio at the close of each month from 
1886 to 1895. This by no means repre,;ents all the stocks· of crude 
petroleum produced in this district, but they form the best statement 
Wt\ can get as to stocks heltl by pipe lines that derived most of their 
oil from eastern Ohio: 

Total ~tocks of crude petroleum in tile Macksburg district at close of each nwnth from 1886 
to 1895, by months and year~. 

[Barrels of 42 gallons.] 

1- y,.,, 
I 

1\farch. April. May. .June. ,:g .January. 
1 
February. 

----
1886 ____ -- 324,483 332,322 362,923 407,212 440,329 467,59Q ~ 
1887 ·----- 404,315 408,926 425,325 438,562 453,162 465,363 472,273 
1888 .... -- 380,551 386,293 400,602 407,086 413,858 420,631 434,573 
1889 ... - .. 363,620 357,527 360,121 364, 796 376,052 397, 718 387,089 
1890 .. ---- 296,413 291,536 301,856 324,786 388,874 451,851 517,042 
1891. ..... 685,120 503,284 480,618 480,364 453,809 433,773 401,358 
1892 ... - -- 461,616 468,861 460,750 462,383 475,768 447,685 457,176 
1893 ___ --- 410,715 418,513 397,127 40;1,951 407,715 421, 222 413,935 
1894 .. ---- 390,977 388,341 379,037 376,883 325,664 294,427 271,801 
1895 ____ -- 172,461 193,935 236,022 242,317· 20J,030 211, 740 184,784 

---
I Year. August. September. October. I NoYcmbcr. December. I Average. 

~~~- --

1886 ... --. 456,621 461,842 437,299 427,950 419,248 4-17,219 
1887 -----· 471,214 459,085 441,.563 426,957 404,382 439,261 
1888.· .. --· 444,006 427,797 394,807 BC5,873 351,128 402,267 
1889 ... --. 389,189 383,393 354,498 331,939 310,848 364,732 

1890 I 531,215 596,056 660,573 703,031 698, 129 480,113 
1891. .. , .. 378,857 31i8,855 431,450 461,037 454,232 462,730 
1892 .. ---. 462,306 441,49.1 434,560 432,283 422,142 452,252 

l"93 

I 
426,552 443,669 458,692 4<16,503 415,900 422,124 

1894 ...... 241,439 197,660 179,867 152,200 147,318 278,801 
1895 .. ---- 183,20!) 169,8;:;0 192,060 211, 591 231,048 I 202,671 
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WELL RECORDS IN THE EASTERN OHIO DISTRIC'l'. 

In the following tables are given statistics of the total number 'Jf 
wells completed, the initial daily production of wells drilled, total num
ber of dry holes drilled, total number of wells drilling, and total number 
of rigs building in the Eastern Ohio district during the year 1895, by 
months. 

Total number of wells completed in the Eastern Ohio tlistrict in 1895. 

Month. Corning. Macks- Steuben- Mari- Miscel- Total. burg. ville. etta. laneous. 

--- --- --- ------ ----
January ........... 10 5 6 4 0 25 
February ...... ____ 6 2 5 4 0 17 
March. , . _ . __ .. _ ... 13 5 6 7 0 31 
April ............ -· 17 6 4 10 0 37 
Ma~'- .............. 30 10 7 10 0 57 

Juno .......... ---- 27 7 10 12 0 56 
July ···----------- 26 9 4 7 4 50 
August ............ 20 5 5 14 4 48 
September -------- 15 12 4 9 0 40 
October ....... ·,· .. 14 7 4 12 4 41 
November ......... 4 7 2 9 3 25 
December ......... 15 5 5 4 4 33 

I 
------ --- ------ ---

Total --------- 197 80 62 102 19 460 

Initial da_ily production of ~vells completed in the Eastern Ohio district in 1895. 

[Barrels.] 

Month. Corning. Macks- Steuben- Mari- 111iscel- Total. burg. ville. etta. laneons. 

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

January ........... 172 10 so 125 0 387 
February ........ _. 88 0 135 125 0 3,18 
:March .......... ___ 270 80 185 145 0 680 
.ApriL ............. 197 24 130 155 0 506 
May ............... 370 38 195 I 145 0 748 

Jnuc ........ ······1 286 48 60 71 0 465 
July .............. ;!91 53 85 47 52 528 
August ..... _ ...... 192 22 90 57 45 406 
September .. _ ..... 187 68 28 115 0 398 
October ........... 183 36 15 35 0 269 
November ......... 65 36 85 63 35 284 
December ......... 167 20 

~--"] ~ 
317 

Average. __ .. 206 36 971 91 15 445 
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Total number of dry holes drilled in the Eastern Ohio district in 1895. 

Month. Co · J'.facks- Steuben· Mari- Miscel- 'J' t 1 _I 
rnlng. burg. ville. etta. laneous. 0 a · 

~ J'anuary ____ . -~= 2 --4- ---3- ---2- ---0- ---1-1-~ 

}ebruary.......... 1 2 0 0 0 3 

March ..... _ . . . . . . . 2 2 1 1 0 6 

April.. ..... _...... 2 4 0 3 0 9 

May ... ___ ... _..... 2 5 1 1 0 9 

J nne .. __ ........ _ . 3 3 5 7 0 18 

July .. __ .......... 4 2 1 3 1 11 

41 
I 

August ........... . 

l \ 
21 

September ....... . 

October .......... . 

November ........ . 0 

2 

3 

2 

2 

2 

3 

0 

6 

2 

8 

1 

1 

0 

4 

2 

14 

7 

20 

5 

December . . . . . . . . . 4 3 [ 2 2 1 12 

Total ....... ---27f---3312o-~----s6 --9-~ 

Total numbet• of wells drill·ing in the Eafitern Ohio field in 1895. 

""onth. Cormng.,i Macks·. Ste?ben- Mari· Miscel· ~ 
----=------!--- burg. ville. etta. Ianeous. ~~ 

Jan nary . . . . . . . . . . 4 5 5 5 0 19 

February.......... 1 7 5 8 0 21 

March_ ........... _ 4 5 2 5 0 16 

April.. . ... . . . . . . . . . 11 9 3 11 0 34 

May. __ . . . . . . . . . . . . 15 10 4 3 0 32 

June._............ 14 9 3 12 0 38 

July . . . . . . .. . .. . . 8 11 4 7 5 35 

August............ 10 14 5 7 5 41 

September . . . . . . . . 9 12 5 2 7 35 

October ........... 4 7 3 5 8 27 

November ......... 10 5 6 3 9 33 

D"ombo'- ... . .. .. 7 13 2 4 7 33 I 
Average. ----1--8- ---9----4----6----3- 30 

Total number of rigs building in the Eastern Ohio field in 1895. 

c:Montll. Corning. Macks· Steuben- Mari- Miscel- Total. burg. ville. etta. laueous. 

------ --- ------
January .... _._ .... 8 5 1 2 0 16 

February __ ........ 14 2 2 5 0 23 

I 

March ............. 15 2 3 1 0 

-~ April. ............. 12 5 5 4 0 6 

May -········· ---- 12 5 6 1 0 4 

17 GEOL, P'l' 3--4.4 

689 
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Total number of rigs b~tilding in the Easte1·n Ohio field in 1895-Continued. 

Month. 

!
Corn· g I Macks- Steuben· Mari· Misce]. T t 1 m · burg. ville. etta. lancous. 0 a · 

1--------'--------
.J une ............. ·1 15 7 2 4 0 28 
July .. .. .. .. . .. .. . 10 6 3 3 3 25 

August ............ 10 10 3 4 3 30 

September .. .. .. .. · 9 6 5 3 1 24 

October .. .. .. .. .. . 12 8 4 0 0 I 24 

3 5 4 38 

4 7 2 31 

November..... .. .. 14 I 12 

December ......... __ 9_

1 

__ 9 

Average.. .. . 12 6 -4- --3 --1-c-261 

In the following tables are given the well records in the Eastern 
Ohio district from 1891 to 1895: 

Number of 1vells completed in the Eastm·n Ohio dist1·ict from 1891 to 1895, by months. 

~~~' 

I 
1891.-

1892 .. 

1893. 

I ~~:~-
L 

Jan. Feb. I Mar . 

----- -----1---·-
7 9 12 

10 15 13 

9 6 15 

25 17 31 

. ,, i"~t"~" 
7 4 8 

19 24 15 

17 17 21 

37 57 56 

July. Aug. I 

----.I 
5 2 

26 18 

23 18 

50 48 

Sept. 

4 

21 

19 

40 

0~ NO>. D~. To'"· I 
9 JO 8 27 

2 14 2 76 I 
15 7 7 190 

21 22 27 215 I 
41 25 33 460 

Initial daily production of new wells in the Eastern Ohio district fron~ 1891 to 1895, by 
months. 
[Barrels.) 

~~ 
Jan. Feb. I Mar. Apr. I May. -~~· i:':"y 

Aug. 

----

1891.- ----- ----- ----- -----
1892 .. 60 152 393 65 291 251 43 2 

1893 .. 209 168 109 254 350 210 323 398 

Sept. Oct. Nov. Dec. I Total. 

---- ----

36 265 70 371 

0 20 117 0 1,168 
240 234 37 78 2,610 

1894 .. 143 50 74 172 246 223,262 232 

1895 .. 387 348 680 506 748 4.65 528 406 

180 468 215 433 2, 698 

398 269 284 317 5,336 

Total number of dry holes drilled in the Eastern Ohio district from 1891 to 1895, by 
1nonths. 

p~~ Jan. 

--
1891. ------
1892-

1893-

1894. 

1895-

2 

0 

3 

11 
I 

Feb. Mar. 

-- --

----- -----
3 4 

2 4 

2 8 

3 6 

Apr. May. June. 

-- ----
----- ---·- -----

4 4 5 

3 8 2 

7 5 9 

9 9 18 

July. Aug. Sept. 

-- ----

----- ----· ----
1 0 4 

7 3 7 

8 8 7 

11 14 7 

Oct. Nov. 

----
5 5 

1 4 

4 4 

8 11 

20 5 

Dec. 

--
4 

2 

2 

9 

12 

~~I 
14 I 34 

46 

-~~ I 

~ 
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Nurnber of wells drilling in the Eastern Ohio clistrict at the close of each month front 1891 
to 1895, by months. 

~~ ~·· I F•O 
Mar. Apr. May. 

1891 --
1892 -- 15 15 12 9 14 

1893 -- 14 10 15 15 13 

1894 -- 11 4 19 5 17 

1895-- 19 21 16 34 32 

Jun e. Jul y. Aug. Sept. 

-- --

~ . \ . --. . .. --- -

1 
1 
3 

9 

5 1 
5 1 

8 3 

6 

3 
8 
5 

6 6 
19 12 
18 16 
41 35 

Oct. Nov. Dec. 

-- ----
15 14 10 

10 7 9 
8 9 12 

15 19 22 

27 33 33 

Riga building in the Eastern Ohio district f1·ont 1891 to 1895, by months. 

Year. Jan. I Feb. I Mar~~ Apr. May. June. July. Aug. Sept. Oct. Nov. Dec. 

20 20 4 1891 -- ----- ---- -.-----:-----
1892 -- 18 17 14 13 21 10 8 11 13 16 13 13 

1893-- 16 17 23 11 4 9 12 9 13 9 13 13 

1894 -- 9 13 13 9 13 13 18 18 15 27 19 17 

1895 -- 16 23 21 26 24 28 25 30 211 24 38 31 

--

Average. I 
13 ., 
10 
13 

=~ I 
~ 

Average. 

15 
14 
12 
15 
26 

In the following table is given the well statement, showing the wells 
completed, the initial production, the dry holes, wells drilling, and rigs 
building in the Macksburg district of the :Eastern Ohio field in 1895: 

Well record in the Macksbm·g (Ohio) district in 1895. 

com- produc- holes. dr11l- b~ild-
pleted. tion. ing. mg. 

Month. 
Wells Initial Dry W~lls Rigs I 

-------------1 -----------
Barrels. 

January ..................... . 25 387 11 19 16 
February_ ................... . 17 348 3 21 23 
March ................. _ .... .. 31 680 6 16 21 
ApriL _ .................... _ .. 37 506 9 34 26 
May ........ _ .......... __ .... . 57 748 9 32 24 
June ............. ·----- ..... . 56 4.65 18 38 28 
.July ................... __ .... 

1 

50 528 11 35 25 

August ...................... ·t 
September ............... ___ _ 

48 •106 14 41 30 
.J.O 398 7 35 2,! 

October...................... 41 269 20 

1 

27 24 
November ____________________ 25 284 5 33 38 

I Dooomb~ ... ... . .. ... .. . • . .. . 33 317 " I 33-~~~~ 
~otaL. ....... , ......... 

1 

460 5,336 125 a3oU 

a Average. 

It should be noted that the above well records, pipe-line runs, etc., 
include only those of the Macksburg district of the Eastern Ohio field. 
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The well eecords of the other districts of the Eastern Ohio district are 
included in the Squthwest district of the Appalachian oil field report. 

MECCA-BELDEN DISTRICT. 

As has been stated, the wells in this district are located near Mecca, 
in Trumbull County, and Belden, in Lorain County. The oil is a lubri
cating oil produced from a few shallow wells. There were but 13 wells 
producing at the close of 1892, 10 at the close of 1893, 9 at the close of 
1894, and 8 at the close of 1895. 

In the following tables are given the production and stocks and value 
of the crude petroleum in this district from 1892 to 1895: 

Production and value of crude petroleum in the Mecca-Belden district of Ohio from 1892 
to 1895. 

1892. 1893. 

District. arrels B 
0 

ga 

Price Barrels 
-l --~-;:-:-

f 42 
lions. 

1-----------~- ----

Belden, Lorain County ...... . 

Mecca, Trumbull County .... . 

Total ------------------

District. 

Belden, Lorain County ...... . 

'732 1 

1 '380 
--

3 '112 
--

rrela 
f 42 

Ba 
0 

ga lions. 

-
740 
200 

940 
I Mee~;.:::mbnll County ::: __ _ 

Value. per 
barrel. 

------

$9,280 $5.36 
11,821 8.57 
----- ---
21,101 6.78 

1894. 

Price 
Value. per 

harrel. 

------
$3,276 $4.43 
1, 200 6. 00 

--------
4, 476 4. 76 

of 42 Value. 
gallons. 

--- ---

1,120 $8,014 
451 3, 321 

------
1,571 11,335 

1895. 

Barrels 
of 42 Value. 

gallons. 

--- ----
833 $4,200 
543 4,029 

1, 376 8, 229 

Stocks at wells in tl!e Mecca-Belden district of Ohio. 

~nding Decem

l---ber31-

1891.-- --- -- ---- ----
1892. -- -- - . -- - -- -- --
1893 .. ______________ I 

Barrels. 

4, 048 

161 

403 

Year ending Decem
ber31- Barrels. 

189-L .... ____ ... __ . 225 

1895 ...... ---------- 390 

INDIANA. 

per 
harrel. 

---
$7.15 

7.36 
----

7.21! 

Price 
per 

barrel. 

----

$5.0-l 

_§j 8 

With the exception of a small amount of oil produced in Terre 
Haute, Vigo County, all of the oil production in Indiana is from the 
Trenton limestone, this field being an extension of the Lima district 
of Ohio. 
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In the following table will be found a statement of the production 
of petroleum in Indiana from 1889 to 1895: 

Production of petroleum in Indiana f1·om 1889 to 1895. 

I 

1889. 1890. 1891. 1892. 

Total production (barrels of 42 gal-

Ions) . ---- -- __ ..... -- .. - ~ .. _ ...... 33,375 63,496 136,634 698,068 
Total value at wells of all oils pro-

duced, excluding pipage -----· .... $10,881 $32,462 $54,787 $260,620 
Value per barrel . _. _ ...... __ .. _____ . $0.32i $0.51t $0.40 $0.37 

.. 

1893. 1894. 189!\. 

Total production (barrels of 42 gal-

Ions) .. - - - - ....... - - - -... ____ . ___ . 2,335,293 3,688,666 4,386,132 
Total value at wells of all oils pro-l dnoOO, oxoluding pipngo __________ $1,050,8!:!2 $1,774,260 $2,807,124 
Valueper banel ... _ ...... _________ . $0.45 $0.48 $0.64 

-

In the following table is shown the total production of petroleum in 
Indiana by months from 1891 to 1895. The largest production in any 
one month seems to have been in July, 1895, when 434,376 barrels were 
produced. 

Total production of petroleunt in Indiana f1·om 1891 to 1895, by nwnths. 

nth. ~ --

Janna ry ...... 

mry ..... Febrr 

March 

April 

May 

June 

July 

Augn 

Septe 

Octob 

Novem 

------· 
---------
·---- ----
---------
---------
st. ____ .. 

mber ___ 

er ·--··-
ber ___ 

1891. 

6,171 
5,981 
5, 159 
4,973 
5,757 
8,136 

10,809 
11,603 
16,500 
19,029 
20,801 

be< •••. l21,715 
Total. . . 136, 634 

[Barrels.] 

1892. 1893. 

15,841 111,824 
18,946 96,025 
24,794 134,549 
26,184 146,493 
31,033 186,939 
40,888 209,616 
49,203 221,666 
56,109 248,353 
66,034 245,615 
95,699 252,568 

129,270 245,607 
144;067 236,038 

698,068 2,335,293 

1894. 

259,000 
232,107 
282,376 
287,330 
321,502 
333,479 
327,349 
345,031 
319,588 
339,424 
304,030 
337,450 

3,688,666 

[~ ~ 3 00,568 
2 30,559 
10,303 
52,077 
97,001 
03,569 
34,376 
20,132 
09,169 
93,153 
73,789 

3 
3 
3 
4 
4 
4 
4 
3 
3 
3 

1-
4, 3 

61, .,. I 
86, 132 
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In the following tables ar~ given statistics of the total number of 
producing wells drilled, total number of new wells completed, total ' 
number of dry holes, and total number of wells drilling and rigs build
ing in the Indiana oil :fields for each month iu 1895: 

Total nnmber of 1vells completed in Indiana in 1895, by counties. 

nth. 

ry ...... Janna 

Febru 

March 

ary ..... 

--------
. April. --------

--------May. 

June. 

July. 

Angus 

Septem 

Octob 

Novem 

--------
--------
t ....... 

her ... 

er ...... 

her .... 

Adams. 

--

4 
3 
8 
8 

14 
18 
13 
14 
12 
9 
3 

Blaek-
forti. Grant. 

----

4 6 
3 3 
9 2 

12 3 
16 4 
12 5 
8 11 
8 10 

14 18 
11 17 
13 15 

Himt- Mis-
To<•' I ingtt:n. .Jay. Wells. colla-

neous. 

----- -----
1 11 35 0 61 
1 8 27 0 45 
2 18 41 1 81 
5 33 49 1 111 
2 25 61 0 122 
2 33 83 0 153 

0 25 
751 

0 132 
5 28 73 2 140 
3 25 56 1 129 
1 18 50 0 106 
1 13 57 0 102 

""' _ _ _ _ • ., 17 3 , " 0 ~I 
-----------------

Total... 110 122 111 26 245 648 5 1, ~67 

Initial daily production of wells completed in Indiana in 1895, by counties. 

[Barrels.] 

Hunt- Mis-1 ·=l Month. Adams. Black- I Gra t irog- Jay. Wells. eel-
ford. n · lane-~ ton. ous. 

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

January ...... 250 65 95 20 300 1,402 0 2,132 
February .... 43 35 80 15 180 1,060 0 1,413 
March ....... 325 163 40 30 355 1,576 15 2,504 
April ........ 335 295 125 90 728 1, 900 0 3,473 
May ......... 320 150 105 30 585 1, 845 0 3,035 
June ......... 620 213 170 40 1,155 2,725 0 4,923 
July ......... 400 140 340 0 655 1,532 0 3,067 
August ....... 315 150 300 15 570 1,400 10 2,760 
September· ... 200 370 475 45 665 1,400 20 3,175 
October ...... 365 255 400 25 400 ·1, 206 0 2,651 
November.... 551 262 425 20 345 1, 453 0 2,560 

I DO< mboL.. '"' 350 265 20 160 , 1, 110 0 2,025 

Average.lm[m 235 29 508\ 1, 551 ~-4 2,810 
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.Total number of dry holes d1·illed in Indiana in 1895, by counties. 

I . I I !;;:,-_ -=l Black- Hunt-Month. Adams. ford .. , Grant.! ington. Jay. Wells. cella- Total. 

I neous. 

,---- ----------- --- --------
I January ...... 0 0 1 I 0 3 3 0 7 
I 

February .... 0 0 0 0 3 1 0 4. 

March ....... 1 0 1 0 8 3 0 13 

April ........ 0 0 0 1 10 4 1 'l(i 

May ......... 3 4 0 1 8 6 0 22 

June ......... 3 1 0 1 8 7 0 20 

July ......... 4 1 0 0 3 7 0 15 

August ...... 1 0 0 3 () () 1 23 

September ... 0 1 0 0 7 4 0 12 

October .. .. .. 0 1 1 0 G 4 0 12 

November .. .. 0 1 3 0 2 3 0 9 \ 

December .. .. 0 3 1 1 4 •1 0 13 j 
Total ... 12' -----;2 --7- --7-~--71-~---;5 --2- --1-GS 

.Total number of wells drilling in Inclicma in 1895, hy counties. 

January .... .. 

February .... . 

March ...... .. 

April. ...... .. 

May ......... . 

June ....... .. 

July ........ . 

August ..... .. 

September ... 

October .... .. 

November ... . 

December .. .. 

Average. 

d Black- G t Hunt-
A ams. ford. ran · ington. 

1 7 

6 5 
4 3 
8 9 

11 8 
9 4 

11 4 

13 9 

11 3 

7 7 
3 6 

3 7 

7 6 

2 
1 

3 

3 

6 

9 

6 

19 
21 

22 

17 

12 

Jay. 
Mis

W ells. cella· 
ncous. 

17 36 

13 25 

20 29 
19 42 

261· 59 

26 52 

32 53 

23 42 
22 45 

15 47 

12 36 

15 41 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

Total numher of rigs builcling in Indiana in 1895, by counties. 

66 
52 

62 

82 

112 

101 

109 
110 

103 

102 
78 

1:. -~ 

nth. 

ry ...... Janna 

Febru 

March 

April. 

ary ..... 

·&·----· 
-·------

Adams. 

--
2 

4 

7 

6 

Black- Ilnnt-
ford. Grant. ington. 

-------

1 2 0 

2 2 2 

4 3 2 

3 0 4 

Mis-
Jay. Wells. cella- Total. 

neon A. 

--------
8 24 0 37 

15 25 0 50 

17 39 1 

~J 20 56 0 89 
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Total n·umber of rigs building in Indiana in 1895, by counties-Continued. 

r-----

1 

M 
Blaok- Hunt- :Mis- :0:.-1 onth. Adams. ford. Grant. ington. Jay. Wells. oella-

neous. 

---------------
----------May 

Jun 
July 
Aug 
Sep 

Oct 
Nov 

e ......... 

-·--· ----
ust ....... 

tember ... 
ober ...... 
ember .... 

9 
51 
12 
7 

11 

7 
7 

2 7 
2 7 
1 7 
1 8 
6 7 
4 10 
6 9 

0 25 59 0 102 
2 19 46 0 91 
4 13 41 0 78 
2 12 39 0 69 
1 14 43 1 83 
0 11 38 0 70 
2 6 31 0 61 

=·~ _ _ _ _ , , " 3 , 35 0 80 I 
------------------

Average. 9 3 6 2 14 40 0 · 74 

-----

In the following tables are given the well records in the Indiana oil 
fields from 1891 to 1895: 

Number of wells completed in the Indiana oil fields from 1891 to 1895, by months. 

Yoar. Jan. Feb. Mar. Apr. "'">- Jnoo. ·'•'>· Aug. S.,~- ()<~ I;.:. 1- Tom>. I 
-------- --

1891. ... --- ----------
= = -6- --6- 15 -15 -;I-;---;-

1892--- - 11 13 18 13 17 19 17 30 25 52 33 ! 4 7 295 

1893 .... 20 30 31 36 45 47 47 55 27 72 56 i 76 542 

1894 ... - 90 103 103 80 110 107 84 123 100 107 97:85 1, 189 

1895 .... 61 45 81 111 122 153 132 140 129 106 102 I 85 1,267 

Initial daily production of new wells in Indiana oil fields front 1891 to 1895, by months. 

[Barrels.] 

Month. 

I 
1801. 1892. 1893. 1894. 1895. 

----

~:~:~~~': ~: ::::::::::::::::::::::::: 
342 I, 020 2,361 2,132 
250 913 2,935 1, 413 
289 2,805 3,395 2,504 

April ....... --.-.-------- ---- - ~ - - -- 316 4,135 3,175 3,473 

May-·------------------- ---------- 505 3,155 4,450 3,035 

June ....... -------------- ---------- 545 5,595 4,886 4,923 
July .. ___ ................ I 253 595 i 3,880 3,530 3,067 
August ------------------ 135 1,295 4,184 3,435 2,760 
September ............... 875 2,145 2,055 3,149 3,175 
October .................. 330 4, 155 3,442 3,455 2,651 
November. ............... 390 3, 050 2, 305 3, 323 2, 560 [oembn' ............... 175 3,160 2, 968 2,6fi4 

~~ Total .............. 2,158 16,647 36,457 40,748 3 
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Total n1tmber of dry holes drilled in Indiana oil fields from 1891 to 1895, by months. 

I Yoo•_ ~ 
1891. ... ·-
1892 .. --

n. Feb. 

2 6 
1893 .. .. 7 10 
1894 .... 1 9 14 
1895 .. -- 7 4 

.I 
Mar. I Apr. May. June. 
---~----

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

10 6 14 6 

24 14 13 13 

13 16 22 20 

July. Aug. I Sept. I Oct. 

0 2 5 4 
2 3 3 18 

11 9 5 14 

1: I 
21 15 14 
23 12 12 

Nov. 

3 
6 

10 
8 
9 

Dec. 

1 
21 
9 

17 
13 

Tot~l.~ 
15 
76 

~~~ I 
~ 

Nmnbm· of wells drilling in the Indiana oil fields at the close of each 1nonth from 1891 to 
1895, by months. 

Jan. ~ ---

I 1891. 

I 
1892. 
1893. 

---

---
---

1 1~9~ .. ... 
... 

----
17 
24 

63 
66 L --.. 

Feb. 

----
15 
19 

71 

52 

Mar. Apr. May. 

----- ----- -----
11 12 13 
22 18 20 

37 56 60 
62 82 112 

I 

June. July. Aug. Sept. Oct. Nov. I Dec. I 

---·· 5 13 12 8 4 12 
16 11 16 23 23 26 24 
28 29 45 27 50 36 50 
61 71 64 58 62 62 58 

101 109 110 103 102 78 81 

Bigs building in the Indiana oil fields from 1891 to 1895, by months. 

I 
Year. IJan.jFeb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. ~I 

1891. ... 7 2 12 8 6 6 ---- ---- ---·- ..... ----- -----
1892 .... 8 18 23 23 17 21 16 15 29 31 39 19 
1893 .. -- 12 15 17 14 17 26 32 28 9 25 27 30 
1894 .. -- 36 39 34 40 35 30 32 35 35 57 38 32 
1895 .. -- 37 50 73 89 102 91 7x 69 83 70 61 80 

I 

A.o~"l 

JJ
9 

7 

1 

0 

8 

In the following table is given the well statement, showing the wells 
completed, the initial production, the dry holes, wells drilling, and rigs 
building in Indiana in 1895: 

Well record in India11a in 1895. 
--

Month. Wells com- Initial pro- Dry Wells I Rigs pleted. duction. holes. drilling. buildmg. 

Barrels. 

.January-.......... 61 2,132 7 66 37 
February ......... 45 1,413 4 52 50 
March ............ 81 2,504 13 62 73 
ApriL ............ 111 3,473 16 82 89 
May .............. 122 3,035 22 112 102 
June ............ _ 153 4,923 20 101 

~ July ............. 132 3,067 15 109 8 
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Well reco1·d in Indiana in 1895-Continued. 

August ........... . 

September ...... . 

October ........ .. 

November ....... . 

December ....... . 

Wells com· Initial pro· Dry Wells Rigs 
pleted. duction. holes. drilling. lmilaing. 

1-----------------

140 

129 

Barrels. 

2,760 

3,175 

23 

12 

110 

103 

69 

83 
106 2, 651 12 102 70 

1021 2, 560 9 78 61 

1---- -~ -·~-----,-------
85 2, 025 13 81 80 I 

Total ...... 1, 2671 a2, 810 i 166 
1 

~ a74 ·-

a Average. 

COLORADO. 

All the oil produced in Colorado is from what is known as the 
Florence field, the geological conditions of which are thoroughly 
described in Mineml Resources for 18U2 

The total production of petroleum iu Colorado in 1895 was 529,482 
barrels, the value of which was $399,313, or 75.4 cents a barrel. 

In the following table will be found a statement of the production of 
crude oil in Colorado from 1887 to 1895: 

Product of cr1tde oil in Colorado from 1887 to 1895. 

r;;=-Y-ea_r. _____ B_a_rr_el_s._ Year. 1 ~arrels. I 
1892 ........ 00 00 .. 824, 000 

1888 .. 00 .... 0 .. 00 0 297,612 1893 00 00 .. 00 .... 00 594, 390 

1

1887 00 .. 00 • 00 0 00 00 76, 295 

1889.00 ......... 00 316,476 1894 .......... 00 00 515,746 

I ~890 00 ........... 0 368, 842 1895 00 .... 00 .. 00 00 529, 48. 2 I 
L891...... .. .. .. .. 665, 482 

~--·---~------~-

CALIFORNIA. 

Professor Peckham so thoroughly described the oil fields of California 
in our report for 1894 that we need not repeat what he so well said. 

During the year considerable attention bas been paid to the use of 
petroleum for fuel, and quite large contracts have been made with the 
railroads and others for a supply of petroleum for a number of years. 
The Atchison, Topeka and Santa Fe Railroad has already altered and 
is altering a number of its coal locomotives to use oil as fuel, their 
experiments having demonstrated its great value. 

In the following table will be found a statement of the production of 
petroleum in California from the beginning of operations in this State 
up to 1895. The remarkable increase in the production since 1889 will be 
noted, the production of 1895 being practically four times that of 1889. 
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Production of petroleum in California. 

Year. Barrels. Year. Barrels. 

--------
Previous to 1876 .. 175,000 1886 .............. 377,145 

1876 .............. 12,000 1887 .... ······ .... 678,572 

1877 ...... -....... 13,000 1888 .............. 690,333 

1878 ...... -....... 15,227 1889 ........ ······ 303,220 

1879 ... -.-- ....... 19,858 1890 .............. 307,360 

1880 ..... - .... ~ -... 40,552 1891. ....... ······ 323,600 

1881.. ............ ' 99,862 1892 .............. 385,049 

1882 ............ __ · 128,636 1893 .............. 470,179 

1883 ..... - .... - .. - 142,857 1894 ......... ; .... 705,969 

1884 .............. i 262,000 1895 .............. 1, 208,482 

1885 .............. i 325,000 

KANSAS. 

The petroleum-producing territory of Kansas remains as it has been 
described in previous volumes of Mineral Resources. Tlle only impor· 
tant feature in connection with the production of petroleum in this 
State in 1895 has been the purchasing by parties representing the 
Standard Oil Company of the producing territory of Messrs. Guffey 
& Galey. 

The total product of oil in Kansas, so fa,r as records have been 
obtained, is as follows: 

Product-ion of petroleum in Kansas. 

Year. 
__ n_~_r_el_•·-II-------Y-ea_r_. ______ ~~arrcls~~ 

1889 ......... _ . _ ... _ 500 1893 .... _ ... _ . . . .. .. 18, ooo I 
18!10 ........... - .. .. 1, 200 1894 ............ -.. . 40, 000 

:: : :: :_: '-_400u I IWJS., ,u,, " " " 4',430 I 

TENNESSEE. 

Probably the most important of the oil-producing districts of Ten
nessee are those on the Rugby lands, in this State. In 1891 a well was 
put down on this property 2 miles west of Glen Mary, and oil, green in 
color, of 42o specific gravity Baume, was found at a depth of 1,236 feet. 
The derrick floor was 30 feet above the top of the Big Conglomerate and 
1,280 feet above the sea level. This is claimed to be the first well put 
down through the Cumberland table-lands. It filled up with oil "1642-
feet within a few hours after oil was struck, and was then plugged and 
the casing pulled. Other wells, it is stated, were put down by the 
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Forest Oil Company on this same land. In No. 1 and No. 2 wells the 
same kind of oil was struck as ·in the well referred to above, which is 
known as the "Strubbe Well," from Mr. W, G. Strubbe, who putdown 
this well and to whom we are indebted for this information. In No.1 
well the oil was struck at 1,340 feet, and in No.2 at 1,235 feet, but in 
lesser quantities. 

Considerable developments have also taken place in Pickett County. 
Two wells have been drilled, th~ oil being reported to be green in color, 
of from 38.6° to 43.6° specific gravity Baumc, and free from sulphur. 
One of these wells, which was brought in in July, flowed some 4,000 
barrels; the other, brought in in October, some 50 barrels, but they 
were plugged. The indications are that J 896 will show some important 
developments in this State. 

KENTUCKY. 

Reports have been received of quite extensive explorations that have 
been undertaken in Kentucky, especially iu the eastern part of this terri
tory, in the hope of discovering oil in large quantities. We are advised 
that petroleum bas been found in Wayne, Clinton, Cumberland, Rus
sell, and Adair counties, the reservoirs in a majority of the producing 
wells in these counties being located in beds of the Waverly sandstone, 
others in the Hudson River rocks of the Upper Silurian just below the 
Devonian, while one or two wells probably draw their supply from the 
Trenton. The wells are shallow, from 700 to 1,100 feet, the oil ranging 
in specific gravity from 34° to 380. 

I have received under date of May30, 1896, from Mr. W. G. Strubbe, 
a letter in which he predicts a large production of oil in Kentucky in 
the near future, and gives the following list of wells being drilled 
north and east of Pineknot, Ky., and the depth to which they have 
been drilled : 

List of wells drilling north and east of Pineknot, Ky., in May, 1895. 

Location 1 etc. Depth. 

Feet. 
At Log Cabin,Bell County, Ky., Guffey, Galey & Hull, 

drilling . ___ . _ .. ___ ... ___ .. __ . _ .. ___ - - .. __ - . - -... - . - 200 

At Flatlick,Knox County, Ky., Guffey, Galey & Hull.. Rig. 

At Barboursville, Knox County, Ky., W. Welsh, Pitts-

burg.--···---.·---·----- .. __ ...... ·--·-·.---- .... -.. ;Rig. 
At Brummetts Station, Whitley County, Ky., a home 

oil company (Joseph Siler, president) drilling .. - _--. 1, 000 

At Greenwood, Pulaski County, Ky., Bradford and 

Kentucky Oil and Gas Company, drilling.---- .... --. 1 100 

At Winfield, Scott County, Tenn., Hydetown Oil and _'"'g J 
Gas Company, of Pcunsylvani:t ... ·-·--· ·----- ·-··-· Rig. 

_I ------~-----------~-----'--
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No commercial production is reported. We have already described 
the oil fields in the other parts of this State. They have not yet 
assumed any importance. 

The total production of oil in Kentucky, so far as we have been able 
to ascertain the same with any details, is as follows: 

Production of pet1·olcum. in Kentucky, 1883-1895. 

[Barrels.] 

~~=-= Ym• ---Production. I----Y_e_a_r_. ___ Produ~tion.l 
1883.... . . . . . . . . . . . . 4, 7f15 1890...... . . . . . . . . . . 6, 000 

1884.... . . . . . . . . . . . . 4, 148 ! 1891.... . . . . . . . . . . . . 9, 000 

1885...... . . . . . . . . . . 5, 164 1892...... . . . . . . . . . . 6, 500 

1886................ 4,726 1893................ 3,000 

1887 . . . . . . . . . . . . . . . . 4, 791 1894. . . . . . . . . . . . . . . . 1, 500 

L_l_8_~_8._._·_-·_·_·_··_·_··_·_·_··~---5,_09-6--~1-8-95_._·_·_-·_·_·-_·_·_··_·_-_··~--1--,500 1 1889.... . . . . . . . . . . . . 5, 400 _j 

TEXAS. 

But. little can be added to the statement regarding the occurrence of 
petroleum in Texas. .As yet this State has assumed no importance as 
a producing territory. Practically all of the oil produced in the State 
in 1895 was from the wells of Mr. George Dullnig, near San .Antonio, 
in Bexar County. 

During the year 1895 a well was completed at Sourlake, Tex., which 
gave a small supply of 16° lubricating oiL In drilliQ.g a well in 
Corsicana, at a depth of 1,035 feet, an oil sand some 20 feet in thick
ness was found, and some 2Jl barrels of oil per day has been produced. 
This, however, has been since the 1st of January, 1896, and this pro
duction is not, therefore, included in this report. 

The production of petroleum in this State since 1889 has been as 
follows: 

Production of petroleum in Texas from 1889 to 1895. ' 

Barrels. 
_____ Y_e_ar_. --- Barrels. I 

1tl93...... ...... ...... 50 I 

~ Year. 

~~-~~ 

I 
1889 .......•......... 48 
1890 .... ······ ....... . 54 1894.... .... .... .... .. 60 

1895 ........ ·-··:····· ~ l~~:::::::::: ::::: 54 
45 

ILLINOIS. 

The only oil produced in Illinois commercially is that found in Litch
field, Montgomery County. 
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The production of petroleum in this State since 1889 has been as 
follows: 

Production of petroleum in Illinois frorn 1889 to 1895. 

1

-:---;::--- -----;.:r::--- Year. ~--~=l 
------ I 

1889. - - - - .. - - - - ... - . 1, 460 1893- - - - - .. - - - . - . - - - 400 

1890.------.-------- 900 1894---- ---- ·--- --- .! 300 

1

1891. . ____ .. ________ . 675 1895. ___ ... __ . _____ .

1 

200 

1892-- - - - - - - . - - - - - - . 521 

INDIAN TERRITORY. 

Nothing can be added to what has been said for this report regard
ing the production of oil in Indian Territory. 

The total production since 1891 bas been as follows: 

Prod1wtion of petroleum in Indian l'erritory from 1891 to 1895. 

[; y--~ Barrel~ Year. i Barrels. I 
1 1891...... . . . . . . . . . . . . 30 1894 130 1 

1892 ...... ---_-_--····-_·_ 80i 1895:::::_: :::::: :::::_: __ - 37 .1 

1893 ...... ---------~-- ~ -~ 

MISSOURI. 

The conditions under which petroleum is found in this State are sim
ilar to those that exist in Kansas, and need not be described here. 

In the following table is given the production of crude petroleum in 
Missouri from 1889 to 1S95: 

Production of petroleum in Missouri front 1889 to 1895. 

~ __ y~, --,-- """""' : _____ Year_._ . _ ~ "'='" 

I 
1889. - . - . - - .. - . - - - . - . . 20 1893- - - . - - . - ... - . - . - - . 50 

18\JO...... . . . . • . . . . . . . 278 1894 .......... _ . . . . . . . 8 

l ~:: :::: : ::: : ::: :: ""'. ~~ ~ __ ] 
WYOMING. 

Regarding the petroleum fields of Wyoming, we condense thefollow
ing statement from a paper contributed by Prof. Wilber 0. Knight to 
the American Manufacturer: 

EARLY HIS~'ORY .AND DEVELOPMENT. 

The discovery of petroleum in Wyoming dates back for over a half 
century. In early days oil was collected and sold to local consumers, 
but the industry was never of much importance and always of short 
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duration. Frontiersmen gathered oil from the springs on Oil Mountain 
and sold it for wagon grease to the overland traveler who passed up 
the Sweetwater Valley. Shortly after the completion of the transcon
tinental railroad oil was collected from the springs in Uinta County 
and sold to the Union Pacific Railroad for Iu bricating purposes, and for 
use in the coal mines at Rock Springs and Carbon. .After mining 
operations were started in the Black Hills a company made a business 
of collecting oil from many oil springs in Crook County, and, freighting 
it to the mines, sold it as a lubricant. This enterprise lasted until East
ern oil was laid down cheaper than the cost of freighting the Wyoming 
product. During this early period some persons attempted to drill 
wells, but were disappointed in their undertakings, siuee they did not 
understand well drilling nor the proper location for an oil well. 

In 1884 Dr. Graft, of Omaha, organized a company, purchased the 
proper machinery, and drilled three wells on the Little Popo .Agie River, 
some 10 miles southeast of Tjander, and at the very spring that Bonne
ville visited in 1833. The wells drilled were all producers and had an 
estimated capaeity of 200 barrels each per clay. Various inducements 
were offered capitalists to construct either a railroad or a pipe line to 
convey the oil to market. .All attempts failed, however, and the company 
packed their wells and. have since awaited transportation. .Although 
the State has developed various resources during the last ten years, no 
attempt has been made to r~ach this oil district, which is about 100 
miles from any railroad. The success of the Dr. Graft Company in 
securing a good flow of oil induced many other companies to organize 
and drill wells in other oil fields. With one exception the attempts 
proved failures, either because they did not locate in the proper place 
or because they did not make the proper estimation for depth. In all 
of the districts where these wells were drilled oil was flowing from 
springs, but the men who furnished the money for developments eould 
not be induced. to drill deeper. This unfortunate step stopped the 
development of the oil until the Pennsylvania Oil Company, in 1889, 
located in the Salt Creek Basin. In 1890 this company drilled. a pro
ducing well, and since that time they have added five more to the list • 
. These six wells produce from GO to 70 barrels per day of very high-grade 
lubricating oil. Two more companies are now drilling in the field., one 
of which has reached the oil sand. Since four of the producing wells 
were drilled this year the output for 1895 will not be very large, but at 
the present rate of increase it will reaeh the 50,000-barrel mark for 1896. 

'l'HE OIL DIS'l'RIO'l'S. 

There are now known to exist in Wyoming 18 oil districts, or oil 
basins, as . they are sometime's called. Twelve of these are located 
in the central portion of the State, two in the northeastern part, and 
four in the southwestern. These districts are known by the following 
names: Salt Creek, Powder,· Oil Mountain, .Argo, Rattlesnake, Dut
ton, Beaver, Popo Agie, Lander, Shoshone, Bonaiiza, Belle Fourche, 
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Newcastle, Douglas, Sulphur Creek, Carter, Twin Creek, and Fossil. 
Several other localities have been reported as oil bearing, and it is 
very likely that new districts may be added at any time. Owing to 
the meager study of the various districts no boundary lines have yet 
been established and no attempt has been made to map the producing 
area. Judging from the oil springs and the extensive outcroppings of· 
oil-saturated sandstone, the districts are quite extensive. It has b('en 
stated that Fremont County has more than 40 oil springs, and that 
Natrona County has upwards of 100. One can form a very good idea 
of the extent of these fields by referring to the amount of land located 
as oil claims. In the Oil Mountain, Argo, and Rattletmake districts 
the recorder, Mr. J. E. Ervay, states that over 600,000 acres of land 
have been located as oil claims. In the Salt Creek district over 300,000 
acres are claimed. The lands in the oil fields belong to the General 
Government, and the oil claims are located under the placer act. A 
person can locate a claim of 20 acres, but usually eight or more form 
themselves into a company and locate a large tract in claims of 160 
acres each. The claimants hold their claims as long as they comply 
with the law and do their annual assessment of $100 worth of work 
upon each claim. ·when $500 worth of work has been performed upon 
a claim the owner can, by making proof and paying $2.50 per acre, 
obtain a patent. The dealings thus far have been chiefly in quitclaim 
deeds, since but very little oil land has been patented. Large holdings 
are now controlled by companies for speculative purposes, but the 
prices thus far have been very reasonable. 

THE GEOLOGY. 

The geology of the fields is imperfectly known, but sufficient progress 
has been made to refer the most of the districts to their proper geolog
ical horizon. Unlike the east, the oil is found principally in Mesozoic 
rocks, but it also occurs in Paleozoic and Cenozoic formations. The 
lowest strata that produce oil belong to the Upper Carboniferous age. 
Springs of oil are found in the Triassic red sandstone, but the oil in all 
probability comes from Carboniferous rocks. The Cretaceous groups 
are all oil bearing, and some springs of oil and oil-saturated sandstone 
exist in Eocene Tertiary rocks. The following tables will give the names 
of the formations present in the oil fields. Groups and higher terms 
not otherwise designated are oil bearing. 

Cenozoic__ _ Tertiary. Eocene. Wasatch. 
( Laramie. 

. I ~ Montana - -- { Fox Hills. 
Cretaceous _ _ _ Fort Pierre. 

. I Colorado ___ {Niobrara. 
Mesozotc · ·- \ Fort Benton. 

I 
Dakota. 

Jurassic (barreu). 
l Triassic (oil springs). 

Paleozoic._ Carboniferous. Upper Carboniferous. 
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From the lowest to the highest oil horizon the aggregate thickness . 
of rocks varies from ,10,000 to 15,000 feet. In some of the fields the 
entire series of rocks as above named are found, but all of them are not 
oil bearing. The rocks composing these formations are sandstone, 
shales, marls, clays, ancl limestones; the latter is of rare occurrence 
except in the lowest measures. As a rule, the oil fields are found along 
the axis of anticlinal folds. The springs and the outcropping oil sand 
follow the trend of the axis. Some of the anticlinal folds are very 
extensive, forming mountains of considerable magnitude, while others 
less sharply inclined and not so high only exp~se the upper rocks. 
The depth necessary to drill to reach the oil varies as the distance from 
the axis of the anticlinal. The wells vary in depth from 300 to 1,500 
feet. l n many localities wells will have to be drill~d to a depth varying 
from 2,000 to 3,000 feet, and along the border of some of the best fields 
the oil will be found too deep for a drill to penetrate. 

NATURE OF ~'HE OILS. 

The oils are principally lubricating, but light oils containing con
siderable kerosene are also found. The most of the oils have a spe
cific gravity above 0.9000 and oue from the ltattlesnake has a gravity 
of 0.9950. Light oils are found at Bonanza and Lauder that have a 
gravity below 0.9000. 1\'Iany of the oils that have been analyzed have 
yielded large percentages of lubricating oils with gravities ranging 
from 0.0100 to 0.9500. ·'.rbe heavy oils have a high flashing point, a low 
cold test, and are very viscous. One peculiar feature associated with 
these fields is that you can not judge tne oil by knowing from what 
geological horizon it comes .. The Rattlesnake oil having a gravity of 
0.9950 and the Bonanza oil of 0.8544 occur in the same group, but are 
widely separated. Some allowance Inust be made for most of the oils 
reported in the tabulated statement. The oils ~akeu from the springs 
are very much he~wier than those taken from wells. This is due to the 
lighter constituents having evaporated upon exposure. l<'or further 
informatio11 regarding the oils see the tabulated statement. 

17 GEOL, PT 3-45 
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Characteristics of Wyoming petroleum. 

. / I Fl_ash-~l I I ~~';;£ I ;,~t~~ I 
Name of oil field. l County. I Spe~.1tfi~ ''JL n:tgt (t..!.o]•!rl Geological horizon. pr?duc- barrels! ocNcl~;~emcl e I Rmnarks. 

gra"\'I J• pmn o 01. Ing per 24: n . ' --1---(-"F_.)_. I___ wells.,hour"'l • 

Salt Creek ... Natrona and . 9100 2-J.. 3 221 Green. Lower Fox Hills or 6160 to Springs .I H.egular shipments of oil. 
,Johnson. Upper Pierre. 70 · 

Powder ........... do ....... 9241 22 311 ... do .. Dakota ......... ·-----~------ ......... do ... . 
Oil :Mountain. Natrona ...... 9100 24.5 2~4 ... do ....... do ................ ------~------ ... do .. .. 

:::~:~~~:: :: : J:~~ ;;; I::: ~~~~~ ;:~:~;:~:~i~.~.::, ::11:::::. :::::::: 
. 9873 

Oil darkens on exposure at 
spring. 

The same nature as the Rattle
snake. 

Oil eXJ1osed on surface of water 
in S]Jring soon sinks. 

Dutton....... Natrona and 1 
• 9220 22. 5 .. .. .. .. .. .. .. Eocene, Niobrara, Ben- ..... -~--.... Oil saud./ Oil distilled from sand. 

Fremont. ton, Dakota.. / 
Beaver....... Fremont .. .. • 9650 15. 2 278 Dark Cretaceous ( ~)......... . .. . .. .. .. . Springs . 

brown. I 
PopoAgie ......... do ....... 9210 22.6 168 Black. Carboniferous......... 3 600 .. do .... \Vells packed since being 

, , drilled. 
Lander ............ do ....... 8635 33.1 ...... Green. Cretaceous ( ~) ..................... 1 ... do .... Rich in kerosene. 
Shoshone ........ _ .. do ...... --·;--· ............ Black. Carboniferous ............... ------1---do .... 'l'~es~measPopoAgieoil. 
Bonanza . . . . . B1g Horn.... . 8o44 34.91133 Green. Dakota_ .............................. do .... Jbch ru kerosene. 
Belle Fourche Crook ........ 9285 21.3 211 ... do ....... do................ 1 51' ... do .... Darkens on exposure at spring. 
Newcastle .... Weston ...... 9200 22.7 259 ... do .. Benton (~J ........................... do ... . 
Douglas ...... Converse ..... 9210 22.6 .............. Cretaceous (1) ..................... Oilsantl. Oil distilled from sand. 
Twin Creek .. Uinta....... .. .... . . .. .. . .. .. .. Black. Laramie ( ?) .. .. .. .. .. . .. .. .. .. .. . . Springs~ Location not known. / 
Carter ............ do . .. .. . .. . .. . . .. . • .. .. .. .. .. .. .. .. Eocene ( ~) ....................... --~- .. do . .. . ~ 
Sulp~nrCreek ..... do ......................... Black. Laramie(n ........... ------~------ ... do.... Do. 
Fossrl. ............ do .................................................................... · .......... .. 

I 1 

~ 
0 
0') 

1::: ...... z 
t"1 
~ 
p.. 
t" 

:::0 
t"1 
Ul 
0 ;a 
c 
t;:j 

!"' 
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THE INDUSTRY AND ITS FUTURE. 

The industry is now in its early infancy. The Pennsylvania Oil 
Company is the only producer and shipper. Within the next few 
mouths two more companies will be added to the list. All of this 
work is, however, being done in a single district, and it can not go 
much beyo11d on account of the great distance from the railroad. Even 
in the Salt Creek field the companies will have to do as tbe Penn
sylvania Company-bani the oil over 50 miles by wagon. With one 
exception, the rest of the central districts are less favored than Salt 
Creek, aud tbe outlying fields are at le::tRt 150 miles from the nearest 
railroatl station. There are now -four great railroad systems operating 
and builuing in the State, but none of them seem inciined to build into 
or near to the oil fields in the central part. As soon as the fields are 
furnished with transportation and a proper market for the oil, the 
industry will become one of the leading ones in the State. There are 
several reasons for predicting a great future for Wyoming oil. There 
are many fields, the acreage is very large, the springs and exposed sands 
signify a goo<l flow, and the oils are of tbe greatest variety. ·with 
facilities to operate, it would be only a short time until excitement of 
early days in Pennsylvania would be duplicated in Wyoming. On the 
other hand, should transportation not be given, the industry will con
tinue on a small scale as compared with the East for some years to come. 

The production of petroleum in Wyoming in 1~94 and 1895, so far as 
we have ascertained, is given in the following table: 

Production of petroleum in Wyoming ·in 1894 and 1895. 

Year. 

1894_ -- .. - - - -- ---- --- - -. -- - - - - -. - - -- . -. - -- . - - - -. -- - ---

118" ;";~~ : : :::: ::::: :: ::::::::::::::: . 
CANADA. 

Barrels. 

2,369 
3,455 

5,824 

The occurrence of petroleum in Canada has been so frequently 
described in these reports that nothing need be said here regarding it. 

The statistics of the production in the Petrolia, Ontario, oil field are 
not at all satisfactory. Iu the following table will be found a state
ment of the shipments of petroleum from Petrolia, Ontario, for each 
month for the years 1894 and 18!l5. These statements are by no means 

·satisfactory, part of the oil being shipped as crude and part as refined. 
The refined shipped is reduced to crude or its equivalent and added to 
the amount of oil shipped as crude, giving the total crude equivalent. 
The shipments are given in barrels of 35 imperial gallons, this being 
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pmctica11y tl!e equivalent of the American barrel of 42 Winchester 
gallons. It will be noted that this statemeut of shipments shows a 
production iu excess of the statement compiled by the geological sur
vey department of Canada, and would iu!licate that these reports of 
shipments are in excess of the aetna} production from year to year, 
probably the result of duplications: 

Shipments of crude petroleum and 1·ejined petrolenm reduced to crude eq~tivulent from 
Canada in 1894 m1d 18!15. 

[Barrels of 35 imperial gallons.] 

--~~~--1-89_4_. ----1-----1-89-5~. -~~--1 
Crude ~i~!~J:nt. 

I 
llefined. Crude Crude. llefined. equivalent. eq 

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

-
-
-
-

5 

6 

c 

5 

,January...... 25, 57D 

February..... 20, 29::> 

March.... . . . . 16, 93::> 

April. __ • .. .. . 15, 12::> 

May.... .. .. .. 18, 756 

June......... 15,65 

July • .. • • .. • • 20, 153 

August ....... 18,420 

September . . . 18, 135 

October_..... 26, 57u 

November .... 23, 67. 

'5 I Decem be<. .. . 23, 3':_ 

Total ... 243, 057 

32,605 

22,355 

17,490 

19,335 

.19, 445 

16,870 

19, 620 

27, 170 

36,735 

51,835 

39,535 

27,640 
---

330,635 

107,087 21,155 . 27,323 

76, 182 18,810 25,875 

60, G60 li', 380 19,825 

63,,163 15,400 17,955 

67,369 18, 1G5l18, 382 
57,830 15,670 17,725 

69, 586118, 985 
86, 345 17, 335 

11,370 I 
24,335 

109,973 20,772 32,615 

156, 162 24,970 46,727 

122,513 19,890 32,484 

92,475 23,750 31,346 
------

1,069,645 ~32,282 311,962 

1 

1 

1 

1 

89,462 

83,497 

66,94-3 

60,287 

64, 120 

59,982 

62,410 

78,173 

02,309 

41,787 

01, 100 

-
,, 115.

1 

1,0 12, 185 

From l\'Ir. Kerr, secretary of the Petrolia Oil Exchange, we had the 
following statement regarding the shipments and production.of oil in 
1894 and 18!>5. These are the shipments by railroad, and are given in 
barrels of 35 gallons eaeh, by montlls. 

Shipments of cr/tde petroleum from the Pet1·olia (Ontario) oil field 'in 1894 nnd 1895. 

[Barrels uf 35 imperial gallons.] 

r;; M~<>. -1~~-~·~ 
.January.............................. 101,570 89,462 

February ............................ . 76,183 83,497 

March .............................. . 60,661 66,943 

April. ............................... . 73,468 58,187 

Ma.v ······-···-·········-·······--··· 67,3119 64, 120 

.June .............. -................. . 57,830 59,980 

.July ... _ ...................... _ .... .. 69,586 62,410 
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Shipments of crude petroleum front the Petl"olia (Onta1·io) oil field in 1894 and 1895-
Continned. 

[Barrels of 35 imperial gallons.] 

I Month. 1894. 1895. 

1----:---1~1~-1 
August ..........•. ·----· ---.---- ---- 86,345 78,173 

Sc]ltember ., ............ -- .. - .. -- .. --- 109,973 102,309 

October.--· .......... --·· ........... . 156,163 141,7Fl7 

Novemher .... ---- ........ ---. --·· ... . 122,513 101,100 
Decem her ..... _ .•..... -•..........•.. 97,170 102,215 

Total ........ -------- ---------- '1,078,826 l, 010, 183 
10,000 0 Shipp~<l by llipe line ....... ·-·--· ... . 

1------~ 

1 088 826 I Total .........•......... ' ·' 1,010,183 

Stocks in tanks-

.Jauuary 1 ............ ----·· ·-.---- 77,000 . 40,898 
December 31. .......... _ .. , .. __ . _. 40,000 27,987 

Dec:rease i·n stocks ....... _ ....• _ •..... L Approximate pro<lnctiou ....... . 

37,000 12,911 

1,051,826 . 9!17, :;,, -I 
Mr. Kerr states: I believe the foregoing estimate is too gmat by at 

least 10 per cent on the shipments, which are estimated from refined and 
converted into crude equivalent. By-products are liable to be dupli
cated in such a calculation. I would therefore estimate that the total 
net production in 18!)4 and 1895 would be as follows, allowing 10 per 
cent reduction on shipments: 

Estintatecl prodnction of pet1·olemn ·in Canada in 1894 and 1895, by M1· .• James Kerr. 

[B~Jrrels of 35 imperial ~allons.] 

Sbippetl by road .......•................ 

-1-89_4·--l---18-9o_·. ;l 
970, 943 909, 165 

Sbippeu by pipe liue .................. . 10,000 

Tot:1L ........................... . 980, 943 909, 165 

··1 L"' <wl,.otioo of •took"". ............. .. 

Makmg the productiOn.---- ..... . 

37,000 12,911 I 
!H3, 943 

1

---s;)6, 254 

In the following table is given a statement of the production of 
petroleum in Canada in the years 188G to 1895, and the value of the 
same. These figures, it is stated, are calculated from the official inspec
tion returns, and the value,; nre computed at the average yearly price 
per barrel of 35 imperial gallons. 
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Pt·oclnction ancl value of petroleurn in Canada jrorn 1886 to 1895, 

[Barrels of 35 imperial gallons.] 

I Year. 

1----=::----1-1-1 
1886 .................................. . 

Production. Value. 

486,441 $437,797 
1887 ................................. .. 763,933 595,868 
1888 .................................. . 733,564 755,571 
1889 .................................. . 639,991 612,101 
1890 ................................. .. 765,029 902,734 
1891. ................................. . 755,298 1,004,596 
1892 ................. "" ...... -·- ..... . 779,753 982,489 
1893- .. -........ - -....... -............ . 798,406 83<1, 344 

829, 104 835,322 
802,574 1,201,186 

I 1~~~------- .... ---- .................. -.. L----- .. --- _. ___ -........ ------ --- ·f 
-----~----------~---------~ 

The average closii1g prices of petroleum for each year from 1885 to 
1895 at the Petrolia Oil Exchange, together with the total sales for 
the year on this exchange, are as follows: 

A11erage price and sales of crude ]Jetroleurn in the Petrolia Oil E~;change from 1885 to 1895. 

-----~---------Y-ea_r_. ______________ I~-P-r-·ic_.e_._ ---S~ 
Barrels. 

1885 ...... -....... - ... - .. - ... -........... -
1886 .......................... ---- ...... .. 
1887 .................................... .. 

1888 .......................... ---- .... ----
1889 .................................... .. 
1890 ..................................... . 
1891..· __ .............. ---- .............. .. 

1892 .......................... ---- .... ----
1893 .......... ---- ................ ---- .. .. 
1894 ...................................... 1 

11l95 ...... -........... - -................. ·/ 

$0.82± 
.86i 
. 78 

1. 02t 
. 92t 

1.18 

1.33! 
1. 261 
1. 09t 
1. 00! 
1.49! 

871, GOO 

782,570 
406,203 
516,007 
400,932 
394,924 
377,453 
165, 315 
20,941 
32,348 

9, 755 

The great decrease in sales ou the exchange for the last three years 
will be noted. This does not imply a decrease of actual business iu 
the oil field, but simply that the petroleum went direct to the refiners, 
instead of being sold through the brokers on the exchange. The 
exchange prices, however, show the value of the petroleum in the 
markets. 

In the following table will be found a statement of the average 
closing prices for crude oil on the Petrolia Oil Exchange for each month 
from 1892 to 1895. 
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Average closing price of crude petroleum on the Petrolia Oil Exchange front 1892 to 18951 
. by months. 

~ """'" 1892. 189H. 1894. 1895. 

I ----
January .............. $1. 29t $1.18t $1. 01t $1.16 

February ............. 1. 29 1.18'1; 1. 01 1.19~ 

March ................ 1. 27'1; 1.19 1.01 1. 27 

April. ........... _ .... 1. 26t 1.19 .99~ 1. 55'1; 

May .................. 1. 25'1; 1. 07 . [)2 1. G7t 

June ................. 1. 27~ 1.07 . 92i 1. 52 

July ................. 1. 26!!- 1.06 .D4 1. 52t 

August ............... 1. 26 1.05 .96 1.54 

Septern her ........... 1. 26 1. 041 . 98 1. 55! 

October .............. 1. 26'1; 1. 04 1.06 1.59~ 

November.· ........... 1. 25 '1. 04 1.12t 1.64~ 

December ............ 1.18t 1. 02 1.13t ,,, I 
Average .... ____ 1. 26t 1. 09t 1. 00! 1. 49~ 

------------· 
The following statemeut is given of the operations of the refineries 

of Canada for the years 1890 to 1895: 

Production of Canadian oil1·ejineries from 1890 to 1895. 

[Imperial gallons.] 

1890. 1891. 

---· 1~·-rrOlluct.. 

1 Qnantit-~ Value. Quantity. Value. 

~----------------1 

Ill nminating oils ...... gallons .. 11, 129, 27 7 $1,264,677 10,427,040 $1,170,241 

Benzine and naphtha .... _. <lo .. _. 636, 24 7 37,026 603,971 36, 790 

Paraffin oils ............... do.... 446, 88 8 64,713 622,287 75, 772 

Gas and fuel oils .......... do.... 4, 2'16, 44 7 84,752 3,373,720 89,267 

Lubricating oils and tar ... do.... 2, 877, 38 8 130,349 2,500,000 101,752 

0 56,903 741,611 60,687 

.. 1,638,420 .. --------- 1,534,509 p,,.rr:;":~x • • • • • • • • • • ""::"'' "_ -I- _ 013, 73 
----

1892. 1893. 

Prolluet. 

Quantit~ Valne. Quantity. Yalue. 

6 
1
$1, 176, 720 11, 100,810 $1,073,738 

3 I 6o, 13o 721, 192 54,760 

Illuminating oils.·. ___ .. gallons .. 10,806,80 

Benzine ancl naphtha ...... do.... 793,26 

Paraffin oils ............... ilo.... 1, 05i, 16 3 127,351 1, 24:~, 924 116,233 

Gas ancl fuel oils .......... do.... 6, 343, 58 9 202,047 7,559,489 217,7,10 

Lubricating oils ancl tar._. .do .... 3, 177,85 3 133,336 1,876,633 92,616 

Paraffin wax ......... __ .pounds.. 876, 57 0 82,781 1,659,167 120,697 

Total .................... . .. \ 1, 782,365 ·---------- 1,675,784 
---------------------- -----
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Production of Canadian oil rejineriesf1'01n 1890 to 1895-Continued. 

[Imperial gallons.] ' 

.---------------------------,,------------------,-----------------. 
1894. 1895. 

Product. 

Quantity. Value. Quantity. Value. 

1------------------------------l----------------l--------l-------

Illuminating oils ------.gallons.- 11, 289, 741 $1, om, 973 10, 924, 826 $1, 237, 328 

Benzine and naphtha .. ____ do ____ 645, o:n 54,515 

Paraffin oils ........ ------ .<lei .... 1,282,749 1.18, 05:~ 

Gas and fuel oils------ .... do .... 7,323,374 197,193 

Lubricating oils and tar._ .<lo .. __ 1, 801, 17<1 74-,309 

Paraffin wax . ____ . _____ po1m<ls .. 1, 950, 172 119, 091 

7, 081,717 

1, 9(j4, 228 

2,213,639 

2, 400,404 

1, 964,228 

285,308 

86,608 

79,589 

205,591 

86,608 

I ___ Tot•L ::_::---~-'-~~-- : 1,;;;,; I-~~~ :1 ~,981,0>2 I 
.At the refineries producing the above amount of oil in 1895, 355 per

sons were employed, the total wag-es paid for labor being $190,007. 
The following- table shows the amount of Canadian oils and napbtba 

inspected, together with the amount of crn<le that is assumed as the 
equivalent of the refined oils aml the ra,tio of crude to refined: 

J 

Canadian oils and naphtha inspected, and COI'I'esponding qnantUie., of crude oil. 

Fi~cal year. 

1881.-- --- -----. ---- ----

1882------.-------------

1883. - - - - ' -- -- - . -- -- -- --
1884 ...... --------------

1885. -- - -- . -- -- - -- -- -- --
1886. _____ --------------

1887------ ------ ---- ----

1888-- - - ' - -- - -- - -- - - - - --

1889-- - -- - -- - . -- -- - - -- - -
1890. _____ ·----- --------

1891. _____ ·----- ---- ·--· 

18!)2 ______ --------------

1893-- -- - . - -- -- - - -- - - - - . 

1_189'------ -------------
1895 ...... --------------

----------

Hefinecl uile 
iuspecte(L 

Gallons. 

6,-tOH,783 

5, 910, 787 
(),970,550 

7,G56,011 

7, 6fil, 617 

8, 14!), 4-72 

8, 2<13, 962 

9,545,895 

9,462,834 

10, 121,210 

10,270,107 

10, 370, 707 

10,618,804 

11,027,082 

10,674,232 

Cnule 
p,quiY::lleut. 
calculated. 

Gallous. 

12,813,566 

13, 134,[)98 

15,4-90, 111 

19,140,027 

19, 15·1, 042 

21, _445, 979 

21,694,Hil7 

25,120,776 

2·1, 902, 19i'i 

26, fi34, 76:~ 

27,026,597 

27, 291, 33<1 

27, 914-, 221 

29, 018,637 

28,090,084 

llaLio of I 
ernde to 
retinetl. 

100:50 

100:45 

100:45 

100:40 

100:40 

100:38 

100:38 

100:38 

100:38 
100:38. 

100:38 

100:38 

100:38 

100:38 I 
100::38 
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AUSTRIA-HUNGARY. 

The only oil-producing field in Austria-Hungary is in Galicia. The 
Galician oil belt, so far as it has been defined, extends in a general 
northeasterly and southwesterly direction along the northern slopes of 
the Carpathian l\'Iountains for a distance of 220 miles, and is from 
40 to 60 miles in breadth. According to Mr. Boverton Redwood, the 
unworked oil deposits in P,ukowina and in Transylvania, as well as 
the important Roumanian oil fields occupying the southeastern and 
southern slopes of the southern Carpathians, form an extension of the 
Galician deposits. 

The formation in Galicia is usttally considered to belong to the 
latest portion of the Cretaceous or to the Eocene period. The forma
tion in Bukowiua appears to be Cretaceous. In Roumania the oil 
occurs mainly in ::i\Iiocene strata, though it is also found in the Eocene 
and apparently in the underlying Cretaceous. The depth to which 
wells have to be sunk and the daily production of the wells vary in. 
the different districts. The depth is from 60 to 350 meters (Hl7 to 
1,148 feet). 

The localities in which the principal amounts of oil were p_roduced 
in 1894 are given by Mr. Hedwood as follows: 

.dpproximate e8ti'!na.te of production 1Jer 1nonth of the Galician oil ji.elds. 

r=;; Lo~ality·---------l 
Potok ...... ___ .. __ ....... ___ . _ ........ __ . ____ . _ ..... . 

Wietnno, llobrka, Rowne ........ _ .... ___ .... ___ ..... . 

Schodnica .......... _ .... ____ .. __ ..... ___ . _ ... __ .. __ .. 

Sloboda Ruugurska .......... ___ ....... _ ...... _ ..... .. 

Ropicnka, \Vankowa, Brelikow ___ ..... __ . __ .. _ ....... . 

Gorlico and district ........ _____ ........ _ ..... __ ..... . 

\Veglowa ......... ______ ..... _____ ................... . 

Iwonicz, Le7,yny, Harklow!t ............ _ ...... _ --·- .. _ 

Barre~·-~ I 
24,000 

15, 000 

12,000 

D,OOO 
7,800 
6,000 

4, .800 

3,000 

The pP-troleum from the important Galician fields ranges in specific 
gravity from 0.870 to 0.885, though some of the oils are as low as 
0.800, and others 0.8!)8, The produetion of Galicia is usually given 
in metric cetitners or the metric quintal of 100 kilos, or 220.462 
pounds, each. If we assume that the Ga.Iician petroleum ranges in 
specific gravity from 0.870 to 0.885, and the number of pounds in a 
gallon is 7.3, a barrel of 43 United States gallons would "eigh 306.6 
pounds. These figures will be used in stating the production of 
Galician petroleum. 

The production of crude petroleum iu Galicia since 1883, according 
to the official reports, is giveu in the following table (page 98). 
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Production of cru.de petroleum in Galicia from 1883 to 1894. 

Year. 

1883- - - - -- -- - - - - - -- - -- - - -- -- -- - -- - . 
1884. -- ... -- -- -- .... -- -- -- -- -- .... . 

188::>.- .. --.----- ... -.------ .... - .. . 

1886- .. - -- .. -- -- -- - - .. -- -- -- ...... . 

1887------ .. -- .. --- .. - -- .. ---- -- .. . 
1888 .................... ------ .... . 

1889 0 - - - - - - 0 - - - -- 0 - - - • - -- - .. - 0 - - - - 0 

1890 .. - - - - -- - - - . 0 - - - - 0 - - - - - - - -- - -- -

Barrels of 1~ 
ntetric CPntners 

(oflOO kilos) 
each. 

166,500 

233,000 

333,000 

433,000 

532,000 

665,000 

746,000 

816,000 

B>1rrels of 42 
United States 

gallons. 

179,584 

251, 309 

359,167 

,_!67, 025 

573,805 

717,256 

804,620 

880,121 

1891 .... -- .. -- .. ---- .. -- ...... -.... 1, 083, 168 1, 168, 283 

1892-- .. --- .... -- .. -- .... ---- .. --.. 1, 096, 242 1' 182, 385 

I~ : ::::: : : : :: :::::::~ ::::::: I 
The above production is from Mr. Redwood's book on Petroleum. The 

production for 1892 and 1893 differs somewhat from that receive~! from 
the minister of agriculture of Austria-Hungary. According to his 
report the production in 1892 was 898,713 metric quintals, or 646,223 
barrels of 42 gallons each, while the produetion in 1893 was !)63,312 
metric quintals, or G92,673 barrels of 42 gallons each. The total value 
of the oil produced in 1893 was 3,008,819 florins, which, at 48 cents to a 
florin, would be $1,444,233, or $2.085 a barrel. 

According to the report of the Vienua Chamber of Commerce for 
1894, the total amount of mineral oil on which internal revenue was 
paid by the refineries of Austria-Hungary was 192,958 metric tons in 
1894, against 178,288 metric tons in 1893. Estimating that this refined 
oil bad a gravity of 45° B., a gallon would weigh 6.6 pounds, whicb 
would make the total production in 1894, 1,533,680 barrels of 42 United 
States gallons each, aud the production in 189.3, 1,417,814 barrels. 
According to tbe same report, the total consumption of refined oil in 
Austria-Hungary in 1894 was 1D7,854metric tons, of which 105,700 tons 
were imported and 92,154 tons were Galieiau oil. On tbe same estimate 
of gravity as given above, this would make the total eommmption of oil 
1,573,172 ban·els of 42 United States gallons, of which 840,566 barrels 
were imported and 732,606 barrels Galiciau oil. The wholesale price 
for standard white illuminating oil free on board at Vienna in 1894 was 
$!.1 and $9.10 per 100 kilos, while it is reported that Caucasian oil was 
$!).30 aud $9.40 per 100 kilos. 

It is interesting to note that notwithstanding this comparatively 
large production of home oil, the amount of paraffin produced does not 
equal the demand, and in eonsequence considerable paraffin lmd to be 
imported from the United States, Scotland, and Germany. The imports 
of paraffin in 1893 and 1894, in metric tons, were as follows. 
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Imports of pamffim into Austria-Hungary in 1893 and 1894. 

[:Metric tons.] 

Crude ...•............... 0 0 0 0 •••••••••••••• 

Refined ....•............ o •••• o ••••• o.o oo•• 

GERMANY. 

189~. 

2,725 
2,998 

1893. 

4,918 
3,450 

715 

Petroleum has been found iu Germany in smaU quantities. The 
largest production is in Alsace, while the smallest quantities are pro
duced in the province of Hanover, in Prussia, in Rildesheim (Peine), 
and Luneberge. 

In the following table is given a Rtatemeut of the amount of petro
leum produced in Germany in 1890 to 1894, inclusive, the figures in the 
first column being metric tons and in the second column t]fe equivalent 
in American barrels of 42 gallons each: 

P1·oduction of petrolvun~ in Germany f1·om. 1890 to 1894, inclusi.ve. 

Year. 

18!10.---- 0 000 0-------------0 0- oooo ----

1891. ..... ------ ·----· ----------------
18!12 .. ---. ------- .. ----- --0--- ---- oOo-
1893 -----.----- --·--- ----------------
1894 ...... ------ ·----- ------ -----· ----

Production. 

M t 
. , Barrels (42 gal-

e TlC LOllS. lOllS). 

15,226 
15,315 
14,257 
13, !l74 
17,232 

108,295 
108,927 
103,323 
99,395 

122,563 

In reducing the metric tons to barrels we have assumed that the 
specific gravity of the German oil is that of the Hildesheim oil, viz, 
0.888. This equals about 28° B., whieh is the equivalent of about 7.38 
pounds to the gallon. 

GREAT BRITAIN. 

The mineral statisties of the United Kingdom give the production of 
petroleum from 1886 to 1894 as follows: 

Production of petrolennt in Derbyshire, England, from 1886 to 1894. 

Tons 
(2, 240 Barrels 

poumls). (42gallons). 
Year. 

1886-- - --- . - ---- -.--.- -- . - ---- . ------ 0--- --- - 43 314 
1887- - - - - - -- - - . - - - . - . - - .. - - - - - - - - . -- - 0 - - . - - - - 66 482 
1888.------------.----------.-0 0 " .... -------- 35 256 
1889 .. -----0-- .... --- ------ .. --0- .. ---------- 30 219 
1890- -- - - - - -- - -.... -- -- · .. - - .. -- - -- - -- -- .. - .. 0 35 256 
1891. .... 0- --- 0 .... -- .... ---- .. - --- ----.. .. .. 100 731 
1892. -. · · .. -. ................... · ... · . . . . .. . . 218 1 I 594 
1893 ... 0 .................................. 0 • • 260 1, !JOO 
1894- .. - - - - -- - - . - - - -- - -- - .. - . - . - -- - - .. - .. 0 0 - . 49 322 



716 MINERAL RESOURCES. 

The tons in the above table have been reduced to barrels on the 
assumed weight of 7.3 pounds to a gallon and 42 gallons to a barrel. 

The quantity and value of oil shale produced in Great Britain from 
1890 to 1894 are shown in the following table: 

Prod,nction and valne of oil shale in Great BrUain frorn 1890 to 1894. 

~~~~------Y_e_~_. ____________ 
1 
__ P_ro-da_c_tio_n._, 

~- Tons. 

1890.. ...... .... .. .. .. .... ...... .. .. .. 2, 212,,250 

1891. .. , ............................... 2,361,119 

18!)2...... .. .. .. .. .. .. . .. . .. .. .. .. .. .. 2, 089, 937 

18!l3.... .... .... .... .... ........ ...... 1,956,520 

189L..... .. . . .. .. .. .. .. .. .. .. .. . . .. .. 1, 986, 385 

L_,_ ___ ---------------------

£608,369 

707, 177 

522,484 

489,130 

496,596 

From the above table it appears that the production of oil shale 
in Great Britain in 1894 was 1,986,385 tons, valued at £496,596, or 
$2,403,525, as compared with a production of 1,956,520 tons in 1893, 
valued at £489,130, or $2,367,389. 

Most of this shale was pt'oduced in Scotland, but 2,602 tons, valued 
at £651 ($3,151), were produced in England in 1894, and 6,924 tons, 
valued at £1,731 ($8,3~8), in 1893. Wales produced in 1894, 1,374 
tons, valued at £343 ($1,660), and in 1893, 1, 754 tons, valued at £438 
($2,120). 'rhe production of Scotland, on the other hand, was 1,982,40!) 
tons, valued at£4fl5,602 ($2,398,714), in 1894, and 1,947,842 tons, wilued 
at £486,961 ($2,356,89l),in1893. With respect to the produetsderived 
from a ton of shale, this office is informed by John Fyfe, managing 
director of Young's Paraffin Light and Mineral Oil Company, Limited, 
tlmt there is considerable variation in these products, especially in 
regard to ammonia. He, however, gives the following statement as 
showing the range: 

The crude oil varies from about 20 to 30 imperial gallons per ton of 
2,240 ponndE!; the ammonia water, yielding sulphate of ammonia, from 
25 to 6l5 pounds per ton. The products from crude oil vary to a less 
extent, and from 100 gallons thereof the following may be considered as 
about an average yield: 

Average yield of 100 g<~llons of crude s7•nle oil. 

~; . ~~~~ 
Spirit .................................................. 1 5 

Burning oil .. . . .. . .. . . . . .. . .. . . .. .. . . .. . . .. . . .. . . .. . . .. 30 

Gas oils, 0.840 to 0.865 sp. gr......... .. .. .. .. .. .. .. .. .. 8 

Heavy oils, 0.875 to 0.895 sp. gr ...................... _.... 16 

Paraffin scale ........................................... 
1 

14 

Total. ............................................ ! 73 
I 

There is also a small residue of tar and coke suitable for burning. 
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ITALY. 

Nothing can be added to what has already been stated in these 
.volumes regarding the occurrence ot petroleum iu Italy. From the 
volumes of Rivista del Servizio J\'l.inerario the following statement is 
extracted regarding the production of petroleum in this country: 

1860 .. 
1861 .. 
lS63;. 
1863 .. 

18134.-
1863 .. 
1866 .. 

1867 ·
lS68. _ 

:1,869 .. 
1870 .. 
1871. . 

. 1872 .. 
1873 __ 

18i4 .. 
1875 .. 

1876.-
1S77 __ 

1878 .. 
1879 .. 

1880.-
1881.. 

1882.-
188il. _ 

1S84 .. 
1885 .. 
1886 __ 

1887--
1888 .. 
188D .. 
1S90 .. 
1891.. 

'li&J3.. 
1894 .. 

.. 

.. 

--
--
--
.. 
.. 
.. 

--
.. 
.. 
.. 
.. 

--
.. 
.. 

--
.. 
.. 
.. 
.. 
.. 

I 
.. I 

I 

.. 
... 

--
.. 

.. 

.. 

.. 

.. 

.. 

.. 

Production of ]Jetrolell1n in Italy front 1860 to 1894. 

Quanti!~·. I Production. 
Num-
berof NumUer 
wells Unit value. Total Yalne. of work-

in Onite<l men em-
opera- Metric States ployed. 
t.iou. tons. harrels. Lire. Dollars. Lire. Dollars. 

-- - ·-. ----~-·- ~ -

3 5 36 8(10 21.44 4,000 772' G 

5 4 29 800 21.31 3,200 618 8 
4 4 2!) 800 21.31 3,200 618 9 
7 8 58 800 21. 2fl 6, ·100 1,235 18 
7 10 72 800 21.<11 8,000 1, 544 32 

10 315 2,265 209.52 5.G2 66,000 12,738 70 
12 138 D92 269.86 7. 2·1 37,240 7,187 57 

11 110 791 349.10 fl.37 38,400 7,411 G8 
9 51 3()7 435.29 11.67 22,200 4,285 52 

8 20 144 800 21.66 16,000 3,118 45 
6 12 86 800 21.55 fl,600 1,85:3 30 
6 38 273 26:J.16 7.07 10,000 1, fl30 40 
6 ,16 331 208.69 '5.60 fl,600 1, 853 36 
5 65 467 172.31 4.63 11,200 2,162 35 
4 84 604 152.38 4 12,800 2,470 37 
3 113 812 138.06 3.70 15,600 3, 011 38 
3 402 2,890 123.38 3.31 49,600 fl,ti73 72 

2 408 2, 93·1 132.35 3.55 54,000 10,422 45 
4 602 4,321\ 102.[)() 2.76 62,000 11,fl66 98 

I 

4 402 2,890 12•1. 37 3. 3·1 50,000 9,650 70 
2 :283 2,035 313.05 8.40 88,595 17,099 24 
2 172 1,237 4·15 11. 9,1 76,540 14,773 24 
4 183 1,316 47<1.55 11.97 86,844 15,761 121 

5 225 1,618 269. <19 6.C6 58,387 11,269 92 

6 397 2,854 ; 41. 18 fJ.16 135,452 26,142 110 
6 270 1, 941 407.65 10.92 110,066 21,243 136 
7 219 1,575 416.11 11.16 91,130 17,588 145 
7 208 1, 4.97 364. 0·1 9.76 75,720 H,6H 135 

5 174 1,251 319.71 8.58 55, 630 10,737 75 
7 177 1, 273 288.13 7.73 51,000 fl,8,13 70 

9 <117 2,9fl8 28fJ.21 7.77 120,603 23,276 177 
7 1, 100 7, 909 29l'.fJ1 8.02 328,800 63,458 230 

8 2,652 19, 068 299.80 8.05 795,060 153,445 130 

9 2, 854 I 20, 520 2fJ6.88 7. !J7 I 8<17,260 163,521 194 
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Of the total prouuctiou of 2,854 tons, or 20,520 barrels, in 1894, 2,830 
tons, or 20,348 barrels, were from the Milan district, and 2! tons, or 172 
barrels, from the district of Rome. Of the total production of 2,652 
tons, or 19,068 barrels, in 1893, 2,640 tons, or 18,982 barrels, were from 
the Milan district, and 12 tons~ or 86 barrels, from the Rome district. 

In 18!)4 there were in Italy two refineries which produced 1,640 tons 
of refined oil, valued at 967,600 ·lire, or $186,747. This would be 
equivalent to 5!)0 lire, or ,$113.87, a ton. Reducing this quantity to 
American measure, the total production of refined oil would be 13,038 
barrels, valued at $14.32 per barrel, or a total of $186,747. 

In 1893 there were four refineries in operation in Italy, of which two 
were in the Milan district, one in the Rome district, and one in the 
Vicenza district. The total production of tllese refineries was 2,613 
tons or 20,773 barrels, valued at 1,293,380 lire, or $249,622. Of this 
product, 2,546 tons, or 20,241 barrels, valued at 1,273,000 lire, or $245,689, 
were produced in the Milan district, 16 tons, or 127 barrels, valued at 
11,200 lire, or $2,162, in the Rome district, and 51 tons, or 405 barrels, 
valued at 9,180 lire, or $1,771, in the Vicenza district. 

ROUMANIA. 

As is stated. elsewhere, the petroleum deposits of Roumania are con
tinuous with tllose of Galicia. Accoruing to .Mr. I{edwood, they are 
also of tlle same age and apparently form portions of the petroleum
bearing beds of the Caucasus. Tlle outcrop of possibly petroliferous 
formation in Roumania is from 15 to 20 miles in width and runs a dis
tance of 400 miles, witll a few unimportant breaks, from tlle Iron Gates 
to the Galician frontier. Petroleum is found in various localities through
out 300 of these 400 miles. The specific gravity of the crude oil is from 
0.839 to 0.896. According to Mr. l~ed wood, the crude product yields 4 
per cent light oils, from 60 to 70 per cent illuminating oils, and from 25 
to 35 per cent residuum. 

No official records are kept of the Roumania production. Accord
. ing, however, to the report of the Austria-Hungary vice-consulate at 

Ploesti (see American Manufacturer, October 25, 1895), the production 
of crude petroleum in Roumania in 1894 was as follows: 

Product·ion of crude petroleum in lloumania in 1894. 

Locality. 

Tank car· 
loads of 100· 

metric 
centners. 

Baicoi. ....... _. ·- _ -· ...... ___ ... ____ .. ____ ... ___ . . . . . 300 
G lodeni . ___ ..... _ ........... _ ................ __ ... _ . . 900 

Campina .... ·-·--· .... ·-·· ............ --·· ···-·- ..... 800 
Doftaneti and Bnstenari. ............ - ___ .... __ . . . . . . . 750 
Ochisori and Matitza .... _ ............... __ ........... 80 
Sarata (Buzeu) ···-·· .......... ·-·-·· ··--·· ...... ..... 600 
Tega ..... - ....... - ........ -- ....... - ... - ..... -.- . -.. . . 100 'l 
Other localities ...... -··· .... ··--·· ...........•...••. -~~~%--
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Tl1e above would indicate a production of 3, 730 tank cars of 100 
metric centners (10 metric tons) each. On the basis of the assumption 
as to weight we have made in connection with the report on Galieian 
oil, this would make 268,207 barrels of 42 gallons each. 

It is also stated in the same report that there are 85 petroleum 
refineries operating in Roumania. 

The Roumanian department of agriculture, which is interested in the 
development of the petroleum industry, has taken up the questiol'l of the 
communication between the most important oil fields in Roumania with 
the Mediterranean ports, and it is possible that a pipe line may be built. 

We find in an Austrian paper a condensed report of the statistics 
compiled by the Roumanian Government regarding petroleum, from 
which it appears that on January 1, 1896, there were 903 petroleum 
wells in operation. Of these, 7 51 were on private property and belonged 
to 123 producers; 152 were on Government land. The depth of the 
wells ranged from 180 to 720 feet. The production in 1895 is estimated 
at 74,600 tons (536,414 United States barrels). The average value per 
ton (7.19 United States barrels) was 40 francs, or $7.72, making the 
total value 2,984,000 francs, or $575,912, which would make the value 
per barrel $1.07. The capital invested is estimated at 4,515,000 francs, 
or $871,395, which would make the average cost for drilling a well 
5,000 francs, or $965. The richest oil field in production in 1895 was 
that of Prabova, which produced nearly 50 per cent of the total out
put of Roumania. Dimbovitza, Bacau, and Buzeu produced the 
remainder, in nearly equal quantities. 

From our Austrian exchanges the following statement is obtained 
regarding the production of crude petroleum in Houmania from 187 4 to 
1895, inelusive, the statement being in tank cars of 10 metric tons each: 

P1·oduction of m·udc petroleum in Roumania from 1874 to 1895. 

~ District. T"b';;l 
Prahova. Buzeu. · Bacau. Dimbo· Tank Barrels (42 

vitza. car8. U.S. gallons). 

1874 .... 155 780 220 280 1,435 103,176.5 
1875 .... 160 820 230 300 1, 510 108,569 
1876 .... 150 760 280 320 1, 510 108,569 

1877---- 18b 760 250 320 1,510 108,569 
1878 .... 210 750 250 300 1,510 108,569 

1879---- 250 700 280 300 1, 530 110,007 
1880 .... 290 710 300 290 1, 590 114,321 
1881. ... 350 740 300 300 1,690 121,511 
1882 .... 540 700 310 350 1,900 136,610 

li;~-- 570 700 320 350 1,940 '"'· .. , I -- 1,560 700 300 370 I 2,930 210,667 



720 MINERAL RI<~SOURCES. 

Production of crude petrolenm in Rournania Jrorn 1874 to 1895-Continned. 

1885 .. 

J886.-

1887--
1888.-
1889 .. 
1890 .. 
189L. 
1892 .. 
1893 .. 
1894 .. 
1895 .. 

I 
I 
I Prnbova. 

-- 1,350 

-- 880 

-- 950 

-- 890 

.. 950 

.. 1,030 

-- 1,150 
.. 1,600 

.. 1,700 

"'I 
2,600 

.. 3,714 

District. 

:Bn7.en. Bacau. 

~--

700 300 
750 290 
800 280 
840 360 

1,010 380 
1,100 600 
1,050 790 
1,100 850 

950 1,300 
925 1, 650 I 
904 1, 838 

Total. 

----

Dimbo- 'l'ank Barrels (42 
vitza. cars. U. S. gallons). 

_., __ -------
340 2,690 193,411 
425 2,345 168, (JOu. 5 
500 2,530 181, fJ07 
950 3, 040. 218,576 

1, 800 4,140 297,666 
2,600 5, 330 383,227 
3,800 6, 790 488,201 
4,700 8,250 593,175 
3,500 7, 450 535,655 

1, 880 I 7,055 507,254.5 
·1, 544 8,000 575,200 

In conueetion with the above, it is stated that tlle export of crude 
petroleum in 1895 amounted to 1,400 tank cars ( 100,6GO barrels), the 
export of distillate to 700 tank cars (50,330 barrels), and the import of 
crude petroleum to 1,500 tank cars. 

INDIA. 

The production of petroleum in India from 1889 to 1893, the last year 
for which we have any definite statistics, i~"? shown in the following~ 
table: 

Pr·oduction ofpet-roleurn in India from 1889 to 1893. 

---~-P-rod_u.,lti:-a-rr_e_l-s~(4~2-~ 
Gal ons. U.S. gallons). ' 

1---~------ ---------------

Yeflr_ 

1889 ..... - -...... - . - .. -. - -- - - -- -- ... - 3, 298, 737 

1890-.-- ---- ---- - ---- . --- .. - . -- . -.-- . •1, 931, 093 
189L . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 6, 136, 495 
1892 .. _ .. ____ ... __ ..... __ . _ ......... _ 8, 725, 3:n 

1893 .. ---- ---- --- - - ... - ---- -- . -.- . -.- 10, :359, 812 

9·1, 2GO 
140,888 
175,328 

249,295 1 

295,99~ 

The gallons in the above table are imperial gallons, and are equiva
lent to 1.2 Winehester gallons, which are used in this report. .A barrel 
of 35 imperial gallons is, therefore, equivalent to a barrel of 42 Winches
ter gallons. It is on this basis that the prodnction in gallons has been 
reduced above to production in barrels. 



PETROLEUM. 721 

JAPAN. 

The occurrence of petroleum in Japan was discussed quite thor
oughly in the report for 1894, to which we refer those desiring infor
mation regarding this subject. 

The reports of the chief of the section of general statistics of Japan, 
showing the production of petroleum in that Empire, give only the 
production of refined petroleum (quantite fondue ou prcparee). From 
these reports for 1893 and 1894 the figures in the first column of pro
duction in the following table are taken. This production is given in 
kwan of 8.2817 pounds avoirdupois. For the second column under 
"Production" we have assumed that Japanese refined petroleum will 
weigh 7! pounds to a gallon. The table of production in the third 
column, up to and including 1890, is the production of crude given in 
the statement made for this report by Mr. K. Wakashina, geologist 
for the geological survey of Japan. The figures for 1891, 18921 and 
1893 are on the basis of the relation between the production of crude 
and the production of refined, as given in the tables in previous years: 

Production of petroleunt in Japanj1·ont 1881 to 1893. 

Production. 

Year. Refined. 
- Crude (Win-

chester gal-
Kwan. Winchester lons). 

gallons. 

---··----

1881. - - - - ... -- -... - . - ... . 
1882 ...... ---· ---.- ... ---

- ------·----- ----- .. ----~I 703,217 

----------- ------------ 814,076 
1883 ... - .... -- .... --- .. -- - -----------· ------------ 859,501 
1884. . -- ---............. . - ------------ -------- ·--- 246,647 
1885 ................. : .. . - ------------ ------------ 290,699 
1886 .................... . - ------------ ------------ 535,210 
1887 ..... , .............. . 353,197 403,351 350,394 
1888 .................... . 180,445 206,068 1,429,971 
1889 .................... . 283,865 324,174 1, 960,924 
1890 .................... . 4<17,214 510,718 2,017,116 
1891. ................... . 520,480 594,388 2,347,833 

1

1892 ... - ........ " ..... - . 

. 1893.:~ ........ ., ...... . 

537,240 613,528 2,423,436 

I 437,640 499,784 1, 974,147 

JAVA. 

· In Mineral Resources for 1894 and for previous years is given infor
mation regarding the petroleum districts of Java. The two most 
important are in the residencies of Soerabaya and Rembang, in which 
the Dordtsche Petroleum Maatschappij possesses drilling· rights. The 

17 GEOL, P1' ::$--46 
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chief workings are in Soerabaya, though the production of Rembang 
bas increased considerably, its production in 1895 being about 40 per 
cent of the production of Soerabaya. 

We are again indebted to the Dordtsche Petroleum Maatschappij 
for a statement of the production of Java in 1895, which is as follows: 

Production of petroleurn in Jm:a in 1895. 

Residency of Soerauaya: 
Crude ................... .' ................................. liters.. 1 33, 750, 000 
Refined· ................................ ~ ............ : ...... cases .. · 525, 004 
X umber of producing wells . .. .. . . . .. . . . .. . . . . . • . . . . . . . . . . . . . . . . . . 48 

R.esidency of Rem bang: 
Crude ...................................................... liters.. '12, 941, 000 
Relinetl ..................................................... cases.. 232,904 
Number of pro1lucing wells....................................... 4 

In reducing the liters in the above table to barrels we have assumed 
the litet· to be equal to 1.0.'567 quarts, or in a barrel of 43 gallons there 
are 159 liters. 

The production of petroleum in Java, so far as we have returns, is 
shown in the following table: 

P1·oducl'ion of crude petroleum in Java from 1893 to 1895. 

I~ 
I 
United States 
barrel• of 42 

gallons. 

-----
1893 _ .. ___ .......... __ .............................. 

1

1 400, ooo I 
.1894. _____ ........ ___ . _. ____ .. _. _ .. _ .. __ .. _ .. _ .. _ .. _ . 168, 000 I 
1895 .................... ---- ........................ ! 293,654 

·--~~- --~-----

RUSSIA. 

In :;:;tating the production of crude petroleum in Russia, the figures 
of the Council of the Congress of Russian Petroleum Producers have 
been taken, given in millions of poods. In reducing these to barrels it 
has been assumed that the average gravity of Russian oil is 0.875, and 
that an American barrel of 42 gallons contains 10.18 poods. In Russian 
and English publications 8 poods nre regarded as equal to 1 barrel, but 
this is the English Imperial barrel, a11d not the American barrel of 42 gal
lons. Two distinct statements of production of Russian crude petroleum 
are given, one known as "total production," which includes not only 
the crude collected and refined or sold as fuel oil, but also an estimate 
of the oil wasted or not collected, as well as that used for fuel for pump
ing the wells. The second statement shows ''profitable production," 
that is, the amount of crude oil put into tanks or reservoirs. 

1 212,264 U.S. barrels of 42 gallons. 
2 81,390 U.S. barrels of 42 gallon•. 

---~--·--
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'rhc total production of crude petroleum on the Apsherou Peninsula 
and the shipments of the chief petroleum products from ·Baku from 
1880 to 1895 have been as follows: 

"Total production" of c1·ude petrolenm on the Apsllm·on Peninsula and shipments of 
pctrolemn prodncts j1·om Bakn from 1880 to 1895. 

I y "" ~~l'rmluetion. 
llltuuinating. 

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

1880 .... 2,455,000 785,000 

1881.... 3, 929, 000 1, 257, 000 

1882 .... 4,911,000 1,326.000 

1883.... 5, 893, 000 1, 473,000 

1884.... 8, 841,000 2, 161,000 

1885 .... 11, 39+, 000 2, 946,000 

1886 .... 14, 73<1, 000 3, 438,000 

1887 .... 16,208,000 4,322,000 

1888 .... 18,860,000 4, 911, 000 

1889 .... 20, 137,000 6, 002,000 

1890 ... . 

1891.. .. 

1892 .... 

1893 .... 

23,477,000 I 6,611,000 
28, 290, 000 7, 269, 000 

29, 273, 000 7, 730, 000 

33, 104, 126 8, 438, 000 

1894 .... 30,383,104 6,994,106 

1895- -.. ! 38, 339, 882 7, !J56, 778 
I I 

[Barrels.j 

Shipments front Baku. 

Ln~Jricat- i Residuum. Crude oil. mg. 

--I 
---------- 697;ooo 

---------- 91:3,000 

30,000 1,768,000 

_112, 000 1,846,000 

147,000 2,868,000 ---------
157,000 3,330,00() 

167,000 3,555,000 

226,000 4, 076,000 

255,000 5,7<16,000 

324,000 8,703,000 413,000 

452,000 9,538,000 638,500 

501,000 10,157,000 1,139,509 

551,000 11,473,000 1,149,300 

570,000 14,096,267 1,198,400 

528,684 19,017, 682 1,611,000 
658,153 17,721,022 1, 581,532 

Total. 

I 
1, 482,000 

2,170,000 

3,124,000_ 

3,431,000 

5, 176, ooo: 

6,433,000 

7, 160,000 

8, 624,000 

10, 912, 006. 

15,442,000 

17,239,500 

19,066,500 

20,903,300 

2<!,302,667; 

28,251.472 

I 27,917,485 

This table gives the total production and the total shipments from 
. Baku, both to Russian ports and to other countries, and may be re
garded as showing the total produetion of crude and refined oils and 
residuum in the district in the years made. 

The "profitable production" for the last seven years is shown in the 
following- table: 

"Profitable production" of crude petrolemn in tile Apshcron Peninsula from 1889 to 1896. 

[Barrels of 42 :::allons.] 

~=--- _r_n_•u_uc_t_io_n_. _ : ___ Y_e_a_~·-· _ """'"""""· ! 

I 
188!J.... .... .. .. 18, 88B, 000 1893........ .... 31, 89,1, 000 I 
1890. .. . .. . .. . .. 22, 22B, 000 1894.. .. .. .. .. .. 2!!, 223, B67 

18!JL. ~ ....... --~ 2fo 074, tw 18%........ .. .. 37, 072, "' I 
1892.. .. .. .. .. .. 2S, H3, 000 



724 MINERAL RESOURCES. 

The divisions of this profitable production among the four subfields 
on the Apsheron Peninsula are as follows: 

"Profitable production" of the several fields of the Apsheron Peninsula fron~ 1889 to 1895 

[Barrels.] 

Year. Balakhany. Sa boon tchy. Romany. Bibi-Eibat. i '""'' 1 I 

1889 ...... -----· 6,768,000 10,373,000 -----------· 1, 748,000 18, 889, 000 i 
1890 ______ ------ 6, 218,000 14,096,000 147,000 1, 768,000 22,229,000 

1891. - - -- - -- -- . - 7,289,000 16,060,000 1, 277,000 2,348,000 26,974,000 

1892 .... -------- 5,648,000 15,196,000 4,027,000 3,272,000 28,143,000 

1893 .... ---- ---· 5,677,000 14,371,000 7,180,000 4,666,000 31,894,000 
5, 795,677 14, 047,_151 6,060,904 3, 320,235 29,223,967 ~ -------

-------··· 6,633,104 14,864,931 10,945,482 4, 629,175 37,072,692 

WELLS AND THEIR PRODUCTION. 

There are two classes of so-called wells in the Baku district, "pump
ing" and "flowing," or wells worked by "bucketing" and those that 
flow. In the former, pumping is by means of large, deep buckets or 
pumps, with valves which are operated by windlass or steam and which 
bring to the surface at a "stroke" as much as a barrel of crude oil and 
water. This empties itself into a gutter, and the oil, after separation 
from the water, is conducted into reservoirs. A shift of workmen at 
these wells is never less than three. 

The flowing wells are the well-known Baku fountains, some of which 
have given and continue to give some hundred thousand poods a day, 
say 10,000 barrels. 

The production of crude petroleum from pumping aud flowing wells 
in. the last seven years is as follows : 

Production of crude oil from pumping and flowing wells ·in Tlussia fron~ 188.9 to 1895. 

[flarrels.] 

~ Year. _ 

1889 .. ---- ----·· .... --. ·-- --· ·-- ... 

1890.-.-- .. ----- - -.---- ---- -- -- ---

1891. ....... -... -- --- -.. - - . - .. - - - -. 

1892 ...... ·------ ·-·-·· ·---·· ..... . 

1893------ .............. - .. -. -----. 

94. ······ ··-·-· ·----· ·--··· ..... . 

95 ..... --·- ---- ---------- ·- ..... . 
--------- --~-

Pumping. :Flowing. 

14,705,000 4,184,000 

17,347,000 4, 882,000 

23,123,000 3,851,000 

20,707,000 7,436,000 

21,168,000 10,726,000 

23,153,240 6,070,727 

25,992,141 11,080,550 



PETROLEUM. 725 

The totalnumbe1· of wells that produced crude petroleum during any 
part of the years named was as follows: 

Nnmher of prodnoing wells on the .d pshm·on· Peninsula f!·om 1889 to 1895. 

I _-y_·_ea_r. ____ w_ei_l•:__II----Ye_a_r. __ _ 

1889 ............ - - - - 278 1893. - - - - - . - - . - - - - - -

Wells. 

458 

I 1890. - - - . - - - - .. - - - - - 356 1894. - - - - . - - . - - - - - - - 532 

i ::: : -- ::: 18-9-5._._--_-_--_-_--_-_--_-_--_,____] 

The statement of the number of producing wells from 1893 to 1895, 
by months, is as follows: 

Xnmber of prodncing wells in Russia front 1893 to 1895, by nwnths. 

'Number of wells. 

fflonth. 
1893. 1894. 1895. 

-----------------1··--- ---1-----= 

January.............................. 322 332 434 

February...... . . . . . . . . . . . . . . . . . . . . . . . 326 337 434 

:March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332 347 437 

ApriL ... -·-- ..................... ···: 323 355 455 

May .............................. _ . . . 325 366 451 

June........ . . . . . . . . . . . . . . . . . . . . . . . . . 310 369 --- - ~ .. ---
.July................................. 307 373 ---------

August............................... 294 400 ---------
September........................... 298 413 ---------
October...... . . . . . . . . . . . . . . . . . . . . . . . . 310 420 ---------
November............................ 316 425 ---------I DooerubeL . .. .. .. .. . . . . .... ___ .. ___ . __ __""'. _ 440 . ~~ 

Total-----··········---····--·· 458 532 ~ 

It should be understood that these figures represent the number of 
wells in operation during any one month, the total representing the total 
number of wells that were operated at any time during the year. 

The number of wells drilling during each month from 1892 to 1895 
and the number completed during the year is given in the following 
table. 
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Number of wells drilling and "completed in Bussiafrom 1892 to 1895, by months. 

I Month._~-- ~1~~ 1893. -~~~~~ 
~-,;.::ary . _. __ .. ____ .. __ . __ . .. 141 1 62 591 80 

February . __ ...... __ ... __ . _.. 131 57 60 86 

March .-----··----· -----·. .... 127 69 62 86 

April .. ---·--·--------------- 117 64 72 78 
May . _ .... __ .. _ .. _ . ____ . . . . . . 94 69 81 86 

June ......................... 84 73 79 89 

July---- .......... ·--- ...... . 
August .... __ ......... __ - .. -.. 
September __ .. ___ .. _. __ : __ ... 

October_ ........ _ ... ___ -.... . 

44 

45 

52 

69 

64 

58 

59 

75 

73 

73 

69 451 
November ...... __ . _ .. _ . . . . . . . 50 58 71 

D~m:.;::~~;;;;,; :·:: ~-,::I_~:~--~~-~ i 
In the following table is given a statement of the deep wells drilled 

. in each yearfroml890to 1895, together with the total depth, in sagenes 
of 7 feet, that the wells were drilled, and the average depth of the 
wells in feet : 

Total number of wells and deep wells drilled in Bussiajrmn 1890 to 1895, 10ith length i1t 

sagenes and average depth in feet. 

1890.- .... ·- ·--·. ---- ... ----

1891. ... --·- .... ---- ·--· .... 

1892.-- ... - ... ·-- ... -·-. -·--

1893- - ... - ... - ... - - ~ .... -- . -

1

1891.--.- ... --- .. -- ·-- .... - .. , 

1895 .. ---- ·--- ·----· ·-· ..... 1 

---

I Tot a 
numb 
ufwel 

er 
Is. 

of' deep 
wells. 

Number I 
___ . ___ , 

31 2 

2 

20 

1 

20 

2 

92 

0 

"'5 

4 
69 

50 

87 

111 
102 

101 

133 

REFINING STA'rEMENT. 

Total Averalfo 
length in defe~~-m sagenes. 

---
14,810 449 

19,980 479 

11,670 408 

10,984 439 

12,859 441 

I 
20,762 540 

---~---

The latest complete statement regarding refining petr:oleum in Hus
sia is as follows: 

Statement of the number of petrolmtrn refineries, their products, eto., in Bussirt in 1890 
and 1891. 

1891. 1 

:::· ::: I 
--~1 _____ 1 

.At the .Apsheron Pellinsnla. 1890. 

1-~------------------ ~~ 

Total number of works __ ......... . 

Number of works active ....... ___ . 

Number of work~ inactive ........ . 
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8taltmwnt of thc.rluntber of petroleum reflnel·ics, their products, etc.-C~ut.iuued . 
. . --------:-------

i\ At the .Apshernn Peninsula. 

, ~--.;rnon;1t of crude treatc<l at these i 
works, in barrels ......... · ....... 1 

Amount of naphtha obtained at 

thcsfl works, in barrels .......... . 

I · Amount of. kerosene of tlHferent 

kinds, in barrels .. · .............. . 

Amount of lubricating oil obtained. 

Total production of di8tillution 

l'rodncts ...................... .. 

.. I Pe~::::r::.~ ~~-- ~~~~~i~~~~i-~~ ~~~~~~~~-
L__ ___ c 

--,-~-,-

1890. 1891. 

21, fill, 000 24, 263, 000 

50,000 50,000 

6,876,000 7,760,000 
541,000 (i0!J,OOO 

1, 467, ooo I 8,419,000 

:~4. 51 34.7 
·-·-----------

Price uf Bus•ia;n.r·ejiueil oil·in bulk at Jia.toumfrorn 1890 to 1893, by rnouil!s. 

[Cents per gallon.] 
--------

1----~- Afonth. ~~~91. ~~ ~-~ 
January.--------------------- 5.14 3.92 2.97 2.9.) 

}'ebruary....... . . . . . . . . . . . . . . 5. 03 

~lareh.... . . . . :. . .. . . .. . . .. .. 4. 86 
ApriL ....................... . 

~Iay ......................... . 

June ........... ··--·· ....... . 

.July ..................... --~-

August ............ c .......... 
1 September ................. .. 

October ..................... . 

L
November ............ _ ...... . 

Decem~er ~~~~ ....... ·j 

. 4. 89 
4.57 
4.55 
4.66 
4.77 
5.21 

4.73 
4.55 
4.29 

3.53 
3.G3 
3.44 
3.28 
:1.20 
2.88 
2.67 
2.63 
2.73 
2.92 

-------

2.94 2.84 
3.B 2.95 
2.80 ---------
2.62 ---------
2.46 2.63 
2.47 2.71 
2.50 2.63 
2.77 2.66 
2.71 2.63 
2.65 2.63 
2.85 2.(i8 
------ .. 

Though, as has been stated heretofore, almost all of the petroleum 
produced in H.ussia is from the Baku field, there are a number of other 
fields \vhich promise largely in the way of production. 

SUMATRA. 

We have been able to secure but few statistics regarding the produc
tion of petroleum in Sumatra. It is stated that the deposits are being 
rapidly developed and that concessions have been grai1ted by the Dntch 
Indian Government to both Dutch and English capitalists. These 
deposits are in the Province of Lang kat, in the northern portion of ·tlle 
island, and the product .is sometimes reported as Sumatran and at other 
times as Langkat. 

'rhe petroleum trade in tlle Straits. Settlements shows very large 
imports f1;om Sumatra. In 18fl2, out of it total of 885,472 cases of 

• 
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refhwd oil imported into the Straits Settlements, 104,298 cases were 
from Sumatra. In 1893, out of a total of 1,056,167 cases imported into 
the Straits Settlements, 276,792 cases were from Sumatra, w bile 241,229 
cases were from the United States. 

PERU. 

From an article published in La V oz del Sur, Lima, Peru, we trans. 
late the following statement ty Dr. H. Polakowsky, of Berlin, regard
ing petroleum in Peru. 

Some figures concerning the development of the petroleum industry 
in the department of Piura, collected by the Government engineer, 
Federico Moreno, were published in the Boletin de la Sociedad Geo· 
grafica de Lima, in December, 1893, but the recent revolutionary dis
turbances delayed the publication of other official statistics. Dr. 
l\fiddendorf, who, assisted by Moreno, compiled the latest statistics, 
says, concerning the production of petroleum in Peru: "In 1885, 
650,000 liters were produced; in 1888, 1,001,000; and in 1891, 2,8021000. 
In 1892, 49 wells produced 500,000 barrels of 160 liters each.'' The 
Peruvian oil field is located in the department of Piura, near the coast, 
extending from Pu~ta de Aguja to Tumbes, a distance of more than 400 
miles. The country is very sparsely settled, practically an arid waste, 
with no other vegetation than some short brush called bosqn,.es de algar. 
robos. The region has not yet been thoroughly explored. According 
to an estimate made by Mr. E. P. I1arkin (New York, 1866), an Amer
ican engineer who lived three years in the Province of Tumbes, the oil 
district comprises an area of 7,200 square miles. M. Faiville (Petro· 
leum, Paris, 1878) estimated the area of Tumbes at 16,000 square kilo
meters, while the estimates of F. Hue and B. Oreso agree with that of 
Larkin. 

All these explorers locate the oil district between Cabo Blanco, 50 
miles north of Paita, and the Oharan range, about 10 miles south of 
the Turnbes River. 'rhis district may be considered the greater part of 
the northern oil region. Moreno estimates the area of all the oil fields of 
Peru at 32,000 kilometers. It is therefore much larger than the Penn· 
sylvania .oil region, which contains but 350 square miles. Petroleum 
deposits have been found at other points along the coast. The only 
thing lacking in the development of these natural resources is energy. 

The composition of the crude petroleum is as follows: Carbon, 84.9 
per cent; hydrogen, 13.7 per cent; oxygen, 1.4 per cent. 

Moreno divides the oil territory into three zones: 
1. The northern field, in the province of Tumbes. 
2. The central field, extending from Punta Toco to Punta de Lobos. 
3. The southern field, extending from 400 to 16,000 meters from the 

coast between soo 58' and 81° 11' longitude, and 5° 41' and 60 10' 
south latitude. This field is traversed by several mountain ranges of 
1,200 feet. height, which end at the Punta Pi sura, on the Sechura Bay. 
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In wet years these hills furnish good pasture; there are· also several 
good harbors. 

The oil wells in all these fields are less than 800 feet deep. Oil has 
been found at some places even at a depth of but 30 feet. The wells 
arc located· on the side of a hill or in a ravine, so that the oil can be 
easily collected at some lower place. According to Moreno, it is 
necessary, to reach the real geological oil strata, to drill to a depth of 
1,200 feet, and then definite success can be expected only when gas 
commences to escape. No pumps arc required when the wells are 
drilled deep. In the 'fum bes district the wells are all located in 
the. plain, and when one is exhausted another is drilled. These wells 
were not very productive, but the producers were forced to adopt this 
method of working because, until 1888, proper machinery was lacking 
completely. It is more convenient to drill the wells at the foot of a hill 
than on the mountains. As soon as the oil commences to flow in abun
dant quantity tanks must be provided. In some cases, with good 
wells, it happens that the oil is thrown out intermittently by the force 
of the gas. Other wells show very little pressure. In other wells, 
again, the oil is first held back by the gas and then thrown out in 
spurts to a height of 100 feet, whereby much oil is lost before it can be 
collected in iron tanks, or the stream is checked by means of a bag 
filled with linseed, but still kept running. The cost of a refining 
establishment is estimated at 200,000 soles in silver, or about $100,000 
United States money. In the interior the cost would be considerably 
higher. The cost of a wclll,OOO feet deep is estimated at 4,800 soles, 
or $2,400. Twenty large wells would be required to supply a refinery. 
Of the 49 wells drilled up to the close of 1892, 44 were very productive. 
The period of production differs with the different wells. One well in 
Zorritos has been running seventeen years. The other wells of the 
Talara establishment at Zorritos produce from 100 gallons to 800 barrels 
a day. 

The Tumbes and the Negritos fields, which are now being explored, 
are level. The surface strata consist of conglomerate. 

'fhe oil works of Zorritos have produced from 1885 to 1891, 10,800,000 
liters of crude oil, 5,400,000 liters of refined oil, 2,400,000 liters of dark 
lubricating oil, 230,000 liters of light lubricating oil, 89,358 liters of . 
benzine, and 54,824 liters of tar. The value of these products was 
587,655 soles. The industry is protected by a high tariff. The home 
product is sold at twice its cost, especially th~ Talara and Zorritos oil. 
· The London Pacific Petroleum Company, Limited, at Talara (Paita) 
has exported within thirty-five months, from November, 1889, t0 Sep
tember, 1892,2,000,000 liters of crude oil, 5,700,000 liters of refined oil, 
270,000 liters of lubricating oil, and 11,80o;ooo liters of benzine. 'fhe 
import of North American petroleum has greatly decreased. In 1889 
it amounted to 2,000,000 liters; in 1891 to 840,000 liters. The price of 
North American oil inl892 was 8.20 soles per 10 gallons, while Tumbes 
oil sold at 3.53 soles. 
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Crude oil, instead of coal, is being used as fuel for t.he locomotives on 
all Peruvian railroads, as well as in many manufacturing estaulish
ments and gas works. The price is 20 soles per ton. It is a cheap fuel, 
and has scored a great success as such. Large quantities are exported 
to Chile for the same purpose. All the companies now engaged in.devel
oping the oil :fields are strongly organized in a financial respect. The 
most prominent are: Zorritos, capital £100,000; Talara, £250,000, and 
Heath, £25,000. There are a number of others of less importance: The 
Peruvian Petroleum Company, capital £20,000; the Man cora Peru 
Petroleum, £12,000; the Union Petroleum Syndicate, £10,000. Tile 
works nearest to the Tumbes River .belong to F. G. Piaggio, to whom a 
gold medal was awarded at the South American Ex1:>osition of 188-L 
His wells arc located around an inlet of the sea, and l>ut 20 miles from 
Tuml>es. Drilling was commenced here iu 1883. 'L'his :field has an area 
of 450 acres. Piaggiopays to the Government an annual rent of 1,6~0 
soles. l•'or each pertenencia. (section of 8 acres) actually entered upon, 
30 soles arc paid to the Government. The refinery is located on the 
slope of the coast hills, where a settlement of 105 families, including 
officers and laborers, is established. Two kilometers from the refinery 
a public bath has been erected on the beach. The difi'erent buildings 
and wells belonging to the works are connected by a narrow-gaug·e 
road, 2 miles long, and lighted at night by the gas from the wells. 
This gas possesses greater lighting power than the ordinary illuminat
ing gas. The 14 wells of this establishment have been running from 
six to seventeen years without interruption. The Talara works belong 
to the London Pacifte Petroleum Company, of London, BngJand. The 
organizer of this company was Dr. Herbert W. C. Tweddle, of London, 
the owner of the hacienda Paceuos. The greater part of this field is 
rich in oil, without any interruptions. It has been examined hy sev
eral English engineers, who pronounced it very productive. The haci
enda is bounded on the east by the Aruotape range. 

The crude oil of Negritos (this is the name of the t1eld) contains 36 
per cent of illuminating oil, 40 per cent of heavy oil, and 34 per cent 
of other substances. The refinery, aE"~ well as the other plants, is pro
vided with modern machinery, and the production has increased to 
1,ooo,ooo liters. 

The Heath Petroleum Company was organized iu 1891 by I''rauciseo 
de Miranda .. 

These three companies were reorganized recm1tly at London, in order 
to increase their capital and enlarge the scope of their operations. 

The Petroleum Syndieate, Limited, operates in the neighborhood of 
Punta Aguja, in the department of Sechura. The machinery was im
ported from the United States. Work was eommcnced at Garita, about 
1,300 feet .from the seashore, on .Tune G, 1891. At a depth of 388 feet, 
however, work had to be stopped, as the pressure of the sand could not 
be overcome. This well has eost more money and trouble than any 
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other well in Peru. First a stratum of sand 80 feet thick was pierced, 
and then 78 feet of conglomerate, when the first oil sand was reached, 
producing 15" barrels daily. Driiling was continued through a layer of 
gray sand 6 feet thick and quartz saud to a depth of 200 feet, the last 46 
feet being another oil and gas stratum. At a. depth of 201 feet oil began 
to flow again. At a depth of 388 feet a still richer sand was struck, 
from which much gas developed. Practical investigations on the part 
of other companies show sufficiently that these fields are very produc· 
tive. The discovery by the English engineer Chenhall, that by adding 
to boiled petroleum quillaya root (38 grams root to 1,000 grams oil) the 
oil can be chang-ed iuto a solid substance, is deemed of the greatest. 
importance, the transportation being greatly facilitated. Besides, a 
large quantity of crude oil is being used for fuel. Moreno declares that 
this discovery will be of great adva11tage to the oil industry of Peru. 
Concerning the facilities for working and the excellent results obtained, 
much credit is due to the English engineers. Moreno concludes his 
interesting review by observing that men and enterprise are still lack
ing for the development of those districts, and that Peru itself should 
devote more energy to the task, as most of the oil lands belong to the 
Government. He recommends that the petroleum industry be made a 
State monopoly, as the nitrate production was in 1876. 





NATtJRAL GAS. 

BY JOSEPH D. WEEKS. 

INTRODUCTION. 

Among the notable features in connection with the production of 
natural gas in 1895 may be mentioned: 

1. The decreasing pressure in all of the natural-gas fields of the 
country. As will be seen by reference to the statements under there
ports by States, the rate of decrease in pressure varies greatly in the 
several States, owing to local reasons. In Pennsylvania, for example, 
this decrease seems to be the greatest, owing, to the fact that the gas 
fields of this State are the oldest and have been the most heavily drawn 
upon. In Ohio it is the least, the great decline in pressure in this 
State having taken place some two or three years ago. The shallow
well, low-pressure fields of this State maintain both pressure and pro
duction quite uniformly, and though there is some decline iu pressure 
even in this field, the ratio is small. The decline in llressure in the 
wells in Indiana is midway between the declines in these two States, 
but if the statement made by the natural-gas ·inspector of Indiana is 

·true, that when the pressure declines to 200 pounds the wells are usually 
drowned out by water, the Indiana gas producer will have to contend 
with a more serious condition of affairs than either the Ohio or Pennsyl

. vania producer. 
2. Resulting from the same cause that leads to this decline in pres

sure, viz, the redu9tion in the supply of gas stored in the earth's reser
voirs, there is a great falling off in production of gas per well. · The 
only way iu which the production can be maintained, in view of the 
reduction in supply and decrease in pressure, is to drill more wells. 
This is resorted to, where possible, in order that the supply may be 
maintained. 

3. As a further result of the decline in pressure and reduction in 
supply, the life of the wells, or the time during which a well in a given 
locality will produce gas in commercial quantities, has been very much 
reduced. How great this reduction has been in some cases will be 
seen from au inspection of the reports from the various States. In 
some cases in western Pennsylvania the average life of a well in a field 
is but six mouths; in others, two or three years, though in the latter 
case with continually decreasing pressure and product.ion. 
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VAJ~UE 01<~ NATURAL GAS CONSUMED IN THE UNITED 
STATES. 

No statement as to the actual production of natural gas in cubic feet 
has been obtained, nor is any obtainable. Certain wens have been 
measured, and the production of these wells for a brief period has been 
ascertained, and from this production so found an estimate of tlJC total 
pi'Ocluction of these wells and of the field in whieh they are loeated llas 
bet>n determined. Bnt it is evident that this is only an estimate con
ccruing which it is impossible to·say that it is even approximate. The 
productiou of a well varies not only from mouth to month and week to 
week, lmt fi.·om hour to hour, so that what would be a fair estimate of 
the production for a given minute would not be at all a correct estimate 
for an hour later. 

On the basis, then, of the best information obtainable, the conclusion 
is reached that the total value of natural gas consumed in the United 
States in 1895 was $13,006,650, as compared with $13,954,400 in 1894, 
aurl $14,346,250 in 1893. It may he said here that tbe consumption of 
natural gas in the United States in 18H5, measured in cubic feet, was 
cousiderably less than tbe amount consumed in 18H4; yet, notwith
standi11g tbe fact that in mauy cases mucll higher prices were charged 
for gas in 18H5 than iu 1894, the differenee in the value of the gas, or 
the au.wnnt received for it in 18H5, as compared witll '1894, is not so 
great as tliC difl'erence iu actual consumption in cul>ie feet. 

In tbe following tal>lc is given the total value of natural gas consumed 
in the United States frow 1886 to 1895, by States: 

Value of natnml gas consltmed in the United States fro-m 188!i to 1895. 

1- ;_,;.,.., - -~ - ,~, -~-,.;, c ~- ,.~ ~- ,$. I 

Pennsylvania _ _ _ $9, 000,000 $13,749, f>OO $19,282,375 $11, 5H3, 989 $9,551, 025 

New York ___ .___ 210,000 333,000 332,500 5:30,026 552, 000 

Ohio _ .. ___ . _. _ . . 400, 000 I 1, 000, 000 1, 500, 000 5, 215, 669 4, 684, 300 

WestVirginia ... 60,000 120,000 120,000 12,000 5,400 

Indiana.---·-·-- 300,000, 600,000 1,320,000 2,075,702 2,302,500 
Illinois ... ____ ... 4, 000 ... _ ... ___ . _ ......... _ _ _ 10, 615 ' 6, 000 

Kentucky ____ . ________ .. __ .............. -.- ........ _ 2, 580 30, 000 
Kansas _ _ _ _ _ _ _ _ _ _ 6, 000 ... ____ . _ _ _ _ . _ ... ___ . _ _ _ 15, 873 12, ,000 

Michigan------- 12,000 --··-----·-- ----------·· ----·------- --···--------
Missouri _ ... __ . __ .. ___ ...... _ ..... __ . _. _ .. -. --- - -... 35, 687 10, 500 

:,::~::::_: -j - : :: :::: ::: -:: --:_ 1
' ::: l 6, 000 

SonthDakota ... --·--··-··-· ---··------- ............ 25 . 

California ... ____ ···--··----·--·--·----·-·--·-------- 12,680 33,000 

Elsewhere .. ___ . 20, 000 15, 000 75, 000 1, 600, 000 I, 600, 000 

Total _ .... 
1

w,oi2,0oo -15,817, 500 [zz, 629, 8_7o_~ _,___-z_I-,_-t_o~7,_o~H-9_._1_8,=7=H-2-,_7~2-5~-



NATURAL GAS. 735 

Value of ·natuml gas consumed in·the United States jr01n 1886 to 1895-Continued. 

~---Locality. 1891. 1892.--- 1893 .. --~-· ~~ -~~ 

~~>enusy 1 v~nia . . . $7, 834, 016- $7, 376, 2; $6, 488, 000 I ~6, 279, 000 $5, 852, 00;-

New York....... 280,000; 216,000 210,000 249,000 241,fi30 

Ohio . . . . . . . . . . . . 3, 076, 325 2, 136, 000 

West Virginia. . . 35, 000 500 

1,510,000 

123,000 

Indiana . . . . . . . . . 3, 942, 500 4, 716, 000 ,5, 718, 000 

lllinois.......... 6, 000 12, !l88 14,000 

Kentucky ...... -I 38, 993 43, 175 68, 500 

Kansas ......... ·1 5, 500 40, 795 50, 000 
~Iissouri . . . . . . . . 1, 5oo 3, 775 2, 100 

Arkansas ........ 
1 

250 100 100 

Texas ........... j.... .. .. .... 100 50 

Utah............ .. .. .. . .. ... .. .. .. .. .... 500 

~~~~;~~~~:~:::: ::: ---- -~;: ;;~-1-- --- -~~: ;;~- -----~;: ;;~-
1 Elsewhere....... 250. 000 I 200,000 100, 000 

LTotal. .... 1r>, 50o, 084!14:-soo:714-14;346;-25o 

1,276,100 1,255,700 

395,000 100,000 . 

il,437,000 5,203,200 

15,000 7,500 

89,200 98,700 

86,600 112,400 

4.500 3,500 

100 100 

50 20 
500 I 20,000 

_12,000 7,000 

60, 350 55, 000 

_ '0,0'' 50, "" I 
13,954, 4~~--~3,~06, 650 

From this table it appears that the value of natural gas consumed 
in the United States was greatest in 1888, when the value was 
$22,G29,875. From that time to 1891 the decrease in value was rapid. 
Since '1891, however, it has been quite gradual, owing to the fact 
noted that meters are being used, the amounts consumed measured, 
and payments made on amounts used. 

CONSU:M:P'l'ION AND DISTRIBUTION OF NATURAL GAS. 

There are a great many details regarding the production of natural 
gas in the United States that would be exceedingly interesting could 
they be secured. Unfort~nately, however, many of the natural-gas 
companies keep their records in such a way that it is impossible for 
tl1em to give any information other than the amount of money received 
for the gas consumed. They do not even know the number of con
sumers. From quite a number of companies, however, 377 in all, 
very interesting statistics have been received, which are given in the 
following table. It should be distinctly understood that this does 
not indicate all of the companies from which reports have been 
received, but includes only the reports from the companies in the 
three States of Pennsylvania, Indiana, and Ohio which have fur
nished the Survey with all of the information asked. From many 
other companies the information covers a portion of the items named 
in the ·table. 
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Natural-gas records in 1894 and 1895. 

~- Pennsylvania. 

1894. 1895. 

-------- -~ 
Indiana. 

--------- --
!894. ~95. 

!-:-mount received for sale of gas 

or value of gas consumed .... 

Value of coal or wood displaced_ 

Domestic fires supplied _ ..... . 

Iron and steel w-orks supplied. 

Glass works supplied . ___ ..... 

Other esta.blishments supplied. 

Total establishments supplied. 

Total wells prOllucing Jan. L

Total producing wells drilled . 

Total wells producing Dec. 31 _ 

$3 739, 067 $3, 485, 315 

$3, 545, 340 $3, 677, 129 

163, 510 162, 527 

13 22 

26 

195 

234 

927 

173 

987 

35 

249 

306 

987 

194 

1,068 

l'otal feet of pipe laid . _-_. __ .. 13, :!60, 590 14, 348, 901 

l'otal establishments reporting 85 85 

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

$1, 607, 834 $1, 29L 417 

$2, 028, 448 $1, 942, ::no 
61,903 60,6i9 

15 13 

40 

377 

432 

644 

98 

719 

39 

309 

361 

719 

15i 

784 

10, 102, 790 10, ;)00, ;)24 

237 237 

Ohio. 

1894. 1895. 

------------ -----------------1---

Amount received for sale of gas or value of gas con-

sumed .... _ . _ ..... ___ ............ - - -. - - . - .. - - -.- - . - - -
Value of coal or wood displaced ....... _---- __ . ______ .. . 

Domestic fires supplied ....... _ .. _ ....... ___ ... __ . __ .. . 
Iron and steel works supplied .... __________ .. _______ • __ 

Glass works supplied .... _ .. _ .... _. _______ . _ .. _. ___ ... . 

Other establishments supplied ..... _ .. _ .. ___ ..... __ ... . 

'Total establishments supplied------------ _____ ---- ___ _ 
'Total wells producing Jan. L __ . _. _____________ . _______ , 

'Total producing wells drilled __ . _ .. ____ • _______ . ____ . __ 

'Total wells producing Dec. 31. _____ ------------ _______ _ 
'Total feet of pipe laid . _____ . _ .. __ .. _. _ . _ .. __ .. ___ . ___ _ 

L-'To;al establishments reporting------------------------ -I 

$687,206 

$905,725 

39,518 

0 

0 

76 

76 

321 

42 

316 

$6i 

$91 

3 

6, 617 

9, 384 

8, 661 

0 

0 

1:.!4 

1% 

3161 
41 

304 

:~. 688, 6~: 3, 901, 3~~ I 
The above table covers reports from 377 companies, these 377 com

panies reporting concerning all of the items included in the table, both 
in 1894 and 1895. From this table it appears that the amount actually 
received for gas by these 377 companies in 1895 was $5,453,349, and in 
1894, $1.l,034,107, a decrease of $580,758 in 1895, as compared with 1894. 
All three States show a decrease iu the amount received for gas, the 
decrease in Ohio, however, being very slight. 

Although these 377 companies report a decrease in amount received 
for gas in 1895, as compared with 1894, the value of coal or \\'ood dis
p}aced shows an inerease of $59,~76. In Pennsylvania the increase 
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was $131,789; in Ohio, $13,659, while Indiana shows a decrease of 
$86,172. A comparison of the Pennsylvania figures shows that though 
the amount received for gas in 1894 exceeded the value of coal or wood 
displaced by this gas, in 1895 the value of coal or wood displaced by 
the gas consumed was $191,814 in excess of the price received for the 
gas. In Indiana and Ohio, however, the value of the gas consumed in 
both of the years, 1894 and 1895, is less than the value of the coal or 
wood displaced by this gas. 

An examination of the statement regarding the number of domestic 
fires supplied in 1895 shows that in all the States there has been a 
reduction as compared with 1894. In Penusylvania the reduction was 
but 983; in Indiana, 1,224, and in Ohio, 857, making a total falling off 
in the number of fires of 3,064. The total number of establishments 
supplied with gas by these 377 companies shows au increase of 49. 
Two of the States-Pennsylvania and Ol1io-slww increases, the uum
ber in Pennsylvania increasing from 234 in 1894 to 306 in 1895, and 
in Ohio from 76 in 1894 to 124 in 1895. On the other band, Indiana 
shows a decrease from 432 to 3.61. 

The number of producing wells owned by the companies reporting on 
January 1, 1895, in Pennsylvania was 987; at the close of the year it 
had increas~d to 1,068. In Indiana, at the beginning of the year, the 
number of producing wells was 719; at the close of the year, 784. 
Ohio shows a decrease in producing wells, the number at the begin
ning of 1893 being 31G, and only 304 at the close. 

In all the States there has been an increase in the number of feet of 
pipe laid at the close of 1895 as compared with 1894. In Pennsylvania 
the increase was from 13,260,590 feet to 14,348,901 feet; in lndiann, 
from 107102,790 feet to 10,500,524 feet; and in Ohio, from 3,6887638 feet 
to 3,901,315 feet; making a total increase for the 377 companies report
ing of 1,698, 722 feet. 

The above statements refer only to the number of companies included 
hi the table, and ouly to those companies which made full reports for 
1894 and 1895, so that comparisons could be made. While complete 
figures have not been received from all companies as to the number of 
wells, works supplied, feet of pipe laid, etc., the :figures we have 
received are of sufficient value to justify us in publishing them. From 
most of the companies we received statements· giviug the value of the 
gas consumed. We have not received statements fi·om all companies. 
With this understanding, we give below the .results of the investiga
tion in 18j}5 as to the number of companies reporting in eac4 State, the 
amount received for sale of gas, or the value of the gas cqnsumed, the 
value of coal or woml displaced by this gas, the uses to which natural 
gas was put, such as the number of fires for cooking and beating~ and 
the number of establishments supplied, the record of wells, aud the 
total number of feet of pipe used in the transportation of gas on 
December 31, 18!J5. 

In the following table is given the amount received for sale of gas, 
or the value of the gas consumed. in the United States in 18!J5, as 

17 GEOL7 P'l' 3--47 



738 MINERAL RESOURCES. 

reported by 569 companies or individuals in the several States named, 
together with the value of the coal or wood dispJaced by this gas: 

Value of natnral gas consumed in the United States in 1895, by States, and the value of 
coal or wood displaced by same, as ?'eported by 569 persons, firms, and corporations. 

~--State. 
divillu- of gas, or 
als re- Yalnc of gas 

1 

porting. consumed. 

Value of coal 
or wood dis

placed hy gas. 

Compa- I Amount re- I 
nies or in-~ cehred for sale 

-----------1----------------
Pennsylvania ............ .. 
Indiana ................. .. 

1291 $4,572,620 $4,965,865 
299 2, 034,475 3,034,017 

Ohio ..................... . 86 , 987,410 1,392,614 
NewYork ............... .. 18 123,251 140,497 
Kentucky ............... .. 7 77,150 88, 710 
California ............... .. 7 30,990 36,428 
Kansas ................... . 10 85,141 102,399 
Illinois .................. .. 4 5,700 4,050 
Missouri ................. . 6 3,300 3,500 
Texas .... · ................ . 1 .................... --------------

2 150 1 I Arkansas ................ .. 
--- - es~j 569 7, 920,1871 9, 76 L_Total. ............. .. 
----. 

In the following table is given a statement of the uses to which nat
ural gas produced in the United States in 1895 was put, as reported by 
569 companies or individuals, namely, the number of domestic fires 
supplied, number of iron-rolling mills, steel works, glass works, and 
other establishments supplied, including machine shops, brick works, 
potteries, planing mills, etc.: 

Uses to which natural gas produced in the United States in 1895 was put, as reported by 
569 personB, firms, and c_orporations. 

C?mpa-
Establishments supplied. 

ntea or Domeatio 

Steel 1 Glass 
State. imli- fires Other viduals 

report- supplied. Iron e•tab· Total. 
mills. li•h· in g. works.

1 

works. 
menta. 

Penns,vhania ... 129 212,834 11 13 36 596 656 
Indiana ........ 299 96,113 12 3 44 496 555 
Ohio ........... 86 44,366 0 0 1 174 175 
New York ...... 18 5,107 0 0 0 3 3 
Kentucky ...... 7 6, 293 0 0 0 4 4 
California ...... 7 1, 283 0 0 0 1 1 
Kansas ......... 10 3,806 0 0 0 17 17 
Illinois ......... 4 290 0 0 0 2 2 
Mis~ouri ....... 6 38 0 0 0 2 2 
Texas .......... 1 0 0 0 0 0 0 

LA<kanM• ....... 2 0 0 0 0 2 2 
--

____ , ___ 
Total •••••. 569,370, 130 23 16 81 11, 29711,417 
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In the following table is given a statement of the number of natural· 
gas wells producing in the United States at the beginning and close of 
1895, together with the number drilled in 1895, and the total number 
of feet of pipe laid December 31, 1895, as reported by 569 companies 
or individuals: 

Rec01·d of wells and arnou.nt of pipe line as reported by569 persons, firms, and corporations 
in 1895. 

I ~ .... Compa-
Wells. 

Total pipe laid, I nies orin- --- --
divitlnalR Pro!luc- Produc-
r~port- Drilled Dec. 31, 1895. 

ing Dec. ing llec. mg. 31, 1894. in 1895 .. 31, 1895. 

--·- - - ·-· 

Feet. 

Pennsylvania .. 129 1,537 238 1,643 22,379,442 
Indiana ........ 299 1,146 286 1,3B6 13,921,85<1 
Ohio ............ 86 498 65 495 5,726,475 
New York ...... 18 193 29 216 1,046,550 
Kentucky ...... 7 49 3 45 319,580 
California ...... 7 11 0 11 57,340 
Kansas ......... 10 59 10 52 331,990 
Illinois ......... 4 33 0 20 44,880 
Missouri ....... 6 7 0 5 2,030 
Texas .......... 1 1 0 0 100 

I """""'·------ , , , , .._ ..... ";;j 
Toial . . . . 569 3,_ 537 631 3, 826 43, 830, 241 

THE RECORD BY STATES. 

PENNSYLVANIA. 

During the year 1895 there has been no important extem,ion of the . 
gas-producing fields in Pennsylvania, and in a general way it may be 
said that they remain as they were at the close of 1894. Practica-lly, 
the gas-producing territory is coextensive with that which yields petro
leum. Most oil wells yield more or less gas. As a rule, the important 
gas-producing fields am not superimposed over the important oil
producing fields, though the gas is pwduced from the same geological 
horizons that produce oil. The gas-bearing portion of a given stratum, 
however, is, as a rule, in the near vicinity of the oil-producing portion. 
While the drill in 1895 has somewhat extended t-he gas-producing ter
ritory, it bas extended it only within those limits that might justly be 
regarded as gas-producing territories. 

The most important feature in connection with the produc.tion of gas 
in Pennsylvauia in 1895 bas heen the continuation of the reduction of 
pressure and shortening- of the lite of wells. So far as has been ascer· 

.. 
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tained-and it is probably generally true-every locality in the State 
has exhibited this feature of diminishing pressure and shorter life. The 
initial pressure of new wells drilled in 1895 in a district is almost uni
formly less than the initial pressure in the same district five or even 
two years ago, and even this lower initial pressure begins to decrease 
at a much earlier period in the life of the well, and the time during 
which a well yields gas in commercial and profitable quantities-that is, 
what is known technically as the life of the well-has been very much 
reduced. In one of the large districts in the neighborhood of Pittsburg 
one of the largest consumers states "that the initial rock pressure"-by 
which is meant the highest pressure it is possible to obtain in a well 
immediately after it is drilled, when no gas is escaping from it-" is from 
200 to 380 pounds, the time required for the well to reach this pressure 
being from fifteen to twenty minutes." When the well is tubed with 
a 2-inch pipe, the "minute pressure,;' or the pressure of the well after 
being closed for a minute, is from 100 to 150 pounds. In this district 
even this low pressure begins to decrease generally after thirty days' 
use of the well. The life of a well seldom exceeds two years, and often 
in six months it is worthless. 'fhis statement of decreased pressure 
and shortened life applies especially to groups of wells as they are usu
ally drilled in a given locality-that is, a short distance apart. On the 
other hand, a well drilled in a given field so as to have a radius of a 
mile of territory to draw from will sometimes continue producing for 
three or four years. When wells are well protected by territory, as this 
is called-that is, where but few wells have been put down in a large 
field-not only have they a longer life but the pressure of the wells is 
maintained. For instance, in what is known as the Middle district of 
Pennsylvania there are quite a number of wells from seven to ten years 
old which still maintain as much as 200 pounds rock pressure; but the 
wells in this case are very well protected, no other wells having been 
drilled near them. 

As showing how great has been the decrease in pressure in certain 
districts in Pennsylvania during the past year, we have the following 
statement from a large gas-producing company which has wells in the 
three districts named: 

ReducUon of gas pre•Bil1"e at wells in western Pvl!'ltB,ijlvania. 

r= District. 

I Murrysville . - _ --- . -- __ . _ .. _-. ----- .. -----
Texas _____________ . ____ .. ___________ , ____ _ 

Armstrong .. _ - __ . _ - - - _ . _____ . ______ . _ . _ .. _ 

11 ressure, 
1894. 

Pounds. 

7 

70 

600 

Pressure, 
1895. 

Pound'!. 

3 

~ L-----------------------------~-----~· 

Where estimates have been made by large producers as to the reduc
tion in production following this decrease in pressure, it is generally 

• 
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estimated at from 15 to 30 per cent per year. Notwithstanding this 
reduction in pressure and production in a given well, there has not 
been a very large decrease in value of natural gas produced in Peiln
sylvania in 1805 as compared with 1894. 'fhis is due to the following 
fact: Though many wells have ueen abandoned and many companies 
have gone out of business through fa.ilure of the supply of gas, those 
companies that still produce gas have drilled more wells and in many 
cases demanded and received an increased price for their gas. As a 
result, though it is probable that a less number of cubic feet of gas was 
furnished consumers in Pennsylvania in 1895, the reduction in value of 
the gas furnished has been only some G or 7 per cent, the total value 
of the production in 1894 being $G,27U,OOO and in 1895 $5,852,000. 

In the following table is given the value of natural gas consumed in 
Pennsylvania in the years from 1885 to 1895: 

Value of natural yas cons~tnwd ·in Pennsylvania jl'orn 1885 to 1895. 

[-Y.-ear.~ 
1885 ........... . 

1886 ............ I 
1887 ............ I 
1888 ........... _i 

lE~ I 

Value of gas 
consumed. 

$4,500,000 

9,000,000 

13,749,500 

19,282,375 

11, 5!)3, 989 

9, 551,025 

Year. 

1801 ............ 

1892 ............ 

·1893: ........... 

189~····· ....... 1 

189::> .. c ••. ······1 

OHIO. 

Yalue of gas 
consumed. 

$7,834,016 

7, 376, 281 

6,488,000 

6, 279,000 

5, 8G2, 000 _I 

No new gas-producing territory was discovered iu this State in 1895, 
and the gas is still found in the four geological horizons named in our 
previous report; that is, in descending order,· the Berea grit, the Ohio 
shale, the Clinton group, the Trenton limestone. 

There is the same story of decreasing pressure of the wells and 
decreasing production to be told of Ohio as was recorded for Penn
sylvania. The conditions, however, of this decreasing pressure and 
production are somewhat different in Ohio from what they were in 
Pennsylvania. 'fhe decrease in pressure is not so marked in Ohio, and 
while the life of the well is shortening, the diminution is not so rapid 
as in J>enusylvania. Possibly it is due to the fact that most of the 
wells in Ohio are small producers from shallow depths, for these wells, 
especially those in the Berea grit, while they are but small producers 
and with low iuitial pressure, seem to produce more uniformly and 
through a longer series of years than those, say, from the Trenton 
limestone, which had au enormous initial pressure and produced very 
great volumes of gas. The production of these large wells, or, per
haps, better, the production of the territory in which tl1ese large wells 
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were situated, gave out some two or three years ago, while the districts 
in which the small wells are situated still continue producing, with 
constantly diminishing pressure, to be sure, but diminishing in a very 
small ratio. For example, the shallow wells drilled eight or ten years 
ago, from 400 to 800 feet deep in the Berea grit, in certain districts, 
having an initial pressure of from 60 to 80 pounds, or even less, and 
being but small producers, are producing to-day practically the same 
amount of gas, though the pressure is but one-third to one-half the 
original pressure. On the other hand, but few, if any, of the wells in 
the Trenton limestone drilled six or eight years ago, and yielding such 
enormous volumes of gas when first struck, are now producing, while 
the initial pressure of such wells as are drilled in the Trenton lime
stone district has fallen from 500 and 600 pounds to 100 pounds, and 
even to 50 pounds. One well in the Trenton limestone, which has been 
yielding for seven years, began with an initial pressure of 475 pounds 
and is now producing at a pressure of17J} pounds. 

It fs, however, true that the cold weather has a notable effect upon 
the pressure of the wells in the shallow-depth and low-pressure field. 
Reports have been sent us of wells in this field which in warm weather 
will show a pressure of from 40 to 60 pounds while in cold weat.her the 
pressure will be reduced to 5 or 10 pounds . 

.As will be seen from the following table, the total value of natural gas 
produced in Ohio in 1895 was $1,255,700, as compared with $1,276,100 
in 1894. This small decrease is due to the increase iu price received for 
gas and in the value of the coal displaced. 

In the following table will be found a statement of the value of the 
natural gas consumed in Ohio from 1885 to 1895: 

Value of natnral gas cot~sumed in Ohio from 1885 to 1895. 

1885 .. 

188S .. 

1887 .. 

1888 .. 

I~ 

ear. 

---
---- ·-----
----------
----------
----------
----------
----------

Valno of gas 
consumed. Year. Value of gas 

consumed. 

$100,000 1891. ... -------- $3,076,325 

400,000 1892 ... ---- .. --- 2, 136,000 

1,000,000 1893.-.- .. ---.-- 1, 510,000 

1,500,000 1894 ....... - .. -- 1,276,100 

5,215, 669 1895 ... - .. ------ 1, 251\, 700 i 
4,684,3{)0 

---

INDIANA. 

Notwithstanding its enormous supplies of natural gas, and in spite 
of the fact that its wells have maintained their pressure and produc
tion in the last two or three years to a greater extent than those of any 
other State, still these are both declining, and the asserted inexhaust
ible supplies of natural gas in this State are evidently limited. The 
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reduction in the pressure of wells and in their production seems to 
vary greatly in different Jlarts of the State. In some cases we have 
reports of wells that showed a pressure of 240 pounds in 1894 in which 
the' pressure is now but 80 pounds. Quite a number of reports state 

· that the reduction in pressure is from 10 to 15 per cent a year, but 
there is still a large quantity of gas territory, and though the pressure 
declines the production can be maintained by using an increased 
number of wells. 

In his report as State natural-gas inspector of Indiana, Mr. J. C. 
Leach takes up the question of the decline of rock pressure in the 
natural-gas fields of the State as well as that of the future of the 
Indiana natural-gas field. Mr. Leach states that the original rock 
pressure in Indiana was 325 pounds to the square inch, and that the 
pressure was practically uniform throughout the Indiana field, some 
wells showing the maximum pressure instantly while others required 
hours to reach it. The large draft that has been made upon the 
Indiana field since its discovery has materially reduced the rock pres
sure, and this reduction of rock pressure, he states, is admitted to 
indicate a diminution in the supply. Mr. Leach gives in his report a 
record of pressures in new wells, showing the maximum pressure in 
the several fields. The record includes pressures in 35 subfields. · This 
record shows a variation of from 150 to 270 pounds, the average being 
230 pounds, a decrease of 95 pounds from the 325 pounds noted as the 
initial rock pressure in this territory. Mr. Leach draws from these 
facts this conclusion: "There is but little doubt that the pressure in 
the field will decrease more rapidly in the future than it has in the 
past." 

As to the future, the question is asked, How long will natural gas 
last'? After recording the belief prevalent in Indiana in the early days 
of natural-gas production that there could be no exhaustion in the near 
future, he says: "How long it will continue to honor the enormous 
drafts that are being made upon it from year to year I can not say. 
The fact that we have entered upon the period of decline, that the 
supply is failing and will finally be exhausted, is not questioned. Not 
only is the evidence of such decline present in the field, but the his
tory of other fields that were limited by conditions similar to the ones 
with which this field has to contend foretells to some degree the future 
of the Indiana field. 

"The initia.I rock pressure of this field was 325 pounds to the square 
inch. The average rock pressure of the gas-producing portion of the 
original gas area is about 230 pounds at present. This is a decrease 
of 95 pounds in nine years, or au average decrease of 10~ pounds ver 
year. This decrease, however, has not been uniform. The first three 
years' consumption affected the rock pressure very slightly, especially 
in the interior of the field. Since that time, however, the annual 
decrease has been very noticeable and has increased with the years. 
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I am not prepared to say what the decrease has been during the pas·t 
year, but, with the data at hand, will be able to give tl.Je effect of this 
winter's consumption. 

"The history of all gas wells in the Indiana field is that they con
tinue to produce gas until the weight of the salt water overcomes the 
pressure of the gas. When does this occur or what pressure is neces
sary to hold the salt water back are questions that can not be answered 
definitely. In some parts of the field the danger point is reached at 
200 pounds, while in a few instances wells in which the presAure has 
been reduced to 50 pounds are producing gas in commercially valuable 
quantities. The causes of these conditions are uncertain. The in
creased consumption of gas is undoubtedly a cause of the increase of 

1 the diminution of the rock pressu.re of the field. Other c~uses are 
probably present. As to the pressure at which salt water overruns 
the gas rock, it is possibly effected by the textural and stl'llctnral con
ditions of the rock as well as its elevation. The presence of these 
couditions precludes anything like an accurate prediction concerning 
the life of natural gas in this field." 

One of the interesting features of the production of natural gas in 
Indiana is the very large number of small producers-that is, of pro~ 
ducers having but one or two wells for use in their homes or in the 
·homes of a group of householders who have joined together in putting 
down the well. Probably of the total number of firms, companies, 
and persons operating wells more than one-half have but one well. 

The ,total value of natural gas consumed in Indiana in 1895 was 
'$5,203,200, as compared with $5,437,000 in 1894, a very slight decrease. 

In the following table will be found a statement of the value of the 
natural gas consumed in Indiana from 1886 to 1895: 

Value of natural gas' conBumed in Indiana from 1886 to 1895. 

~~-a-----V-al-ue-, o-f-ga-s-- __ V _____ Value_o_f -ga-s-, 

1---- c r. -=umecl. ___ e_a_r.__ consumed. 

1886 ............ $300,000 1891 ............ $3,942,500 

1887 ............ 600, 000 1892 .......... -. 4,716,000 

1888 ........... 1,320,000 1893 ..... ·----- 5, 718,000 

1889 ............ 2, 075, 702 1894 ... -·· ...... 5,437,00U 
1890 ............ 2,302,500 1895 .•.......... 5,203,200 

--I 

KENTUCKY . 

• There have been no material changes in the gas situation in Ken-
tucky during the past year, except that it is one of the States which 
shows an increase in the valne of the product. This, no doubt, is 
due in part to the fact that the Kentucky Heating Company had in 
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operation during a portion of the year a Rose-Hastings fuel gas plant, 
which supplied the shortage of natural gas. It is probable that the 
value of this manufactured gas is included in the value of the natural 
gas. 

From a communication received from Mr. William J. Davis, of 
Louisville, Ky., we compile the following information regarding the 
production of natural gas in Kentucky. 

Mr. Davis divides the gas-producing territory of Kentucky broadly 
into two districts: "Western Kentucky," .the most important one, the 
gas wells in this district being in Meade and Breckinridge counties, 
and "Eastern Kentucky," the wells in the latter district being in Jack
son and adjoining counties. 

The most important portion of the western Kentucky district is in 
Meade County, the gas-producing territory bring some 9 miles by 3 
miles in extent, the wells varying in depth from 400 to 600 feet, with 
a rock pressure at the present time of 60 pounds. The surface rock is 
the lower layer of the St. Louis group, the drill as it descends passing 
through the Keokuk to the Devonian shale, the gas being found in this 
shale. The gas is piped from this district through an 8-inch pipe to 
Louisville, some 35 miles distant. 

In Breckinridge County, in western Kentucky, the wPlls are near 
Cloverport, the gas rock being the same as in Meade County, the wells 
beginning in the Clinton group and going through the St. Louis and 
Keokuk members, the gas rock being the Devonian shale. The wells 
are from 900 to 1,000 feet deep. This gas is used locally. 

In the eastern Kentucky district the wells show a high pressure and 
large production, the pressure being from 250 to 300 pounds, and the 
depth from 1,800 to 2,200 feet. This gas is not piped. 

The production of natural gas in Kentucky from 1889 to 1895 was as 
follows: 

Value of na'tural gaB conBllrned in I(entncky f1'om 1889 to 1895. 

Year. 

1889 _____ - ----------

1890. ____ - -----.----

1891.-- - - - -----. ----

1892 __ ---------. ----

Yah 
COil 

Je of gas 

$ 

3 

3 
4 

sumcd. 

-
2,580 

0,000 

8,993 

3,175 

Year. 

1893_----------.-.--

1894 ___ --. ·----. ----

I 
1895 __ -- -- ·-.-.- ----

ILLINOIS. 

Va!ueof gas 
consumed. 

$68,500 

I 89,200 

98,700 I 

The production of natural gas in Illinois is not only quite small, but 
showed considerable reduction in 1895 as compared with 1894. It is 
exceedingly difficult to arrive at the value of natural gas consumed, as 
much of it is consumed by parties owning the wells. From the best 
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information we could obtain, the value of the production in 1895 is esti
mated at one-halftbe value ofl894, viz, $7,500. 

The production of natural gas in Illinois from 1889 to 1895 was as 
follows: 

Value of nat·ural gas consnmed in Illinois fron~ 1889 to 1895, 

~:~-Y-~-·-·. -::-:-::-:-: 1-v_:_~-:;-;-;·-;-~ _" 

~ : ... ::: 

Year. 

1893. _______ -----· 

1894-- -- -- -- -- -- --

1895-- -- -- -- -- -- --

KANSAS. 

Value of gas 
consumed. 

$14,0SO 
15,000 

7,500 

With the increased production of petroleum in Kansas has also come 
an increase in the value of the gas consumed. From the best informa
tion obtainable, it may be stated that the valne of the natural-gas pro
duction in Kansas in 1895, including that which was used in the drilling 
of petroleum and other wells, was $112,400. 

The production of natural gas in Kansas from 1889 to 1895 was as 
follows: 

Value of natural gas consumed in Kansas f1'om 1889 to 1895, 

[

- Year. Value of gas V~ue of gas I 
eonsumerl. Year. consumed. 

---7"' [---- --------[----1 

I 
1889 __ _ _ __ __ __ __ __ $15, 873 1893 __ __ __ __ _ __ _ __ $50, ooo I 
1890. - . -- - - - -- -- -- 12, 000 1894--- -- -- -- -- -- -- 86, 600 

~:::::::::::: 4~:~~~ 1895---------~_:400 I 

CALIFORNIA .. 

In the report for 1894 we quoted quite at length from the Twelfth 
Annual Report of the State Mineralogist of California regarding the 
natural-gas fields of that State. In the report of this officer for 1895 
the value of natural gas consumed in California in that year is given as 
$100,000. The reports received at this office would indicate that the 
production in 1895 was less than in 1894. Certain wells which pro
duced in 1894 were non-producer::; in 1895. However, as no wells were 
drilled in 1895, and the production of the old wells seems to have been 
somewhat less than in 1894, we have accordingly estimated the value 
of the gas consumed in California in 1895 at $55,000. 
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The production of natural gas in California from 1889 to 1895 is as 
follows: 

Value of natural gas consumed in California from !889 to 1895. 

I ~Year_. ~ 

1

1889 .... -· --------
1890 ...... ···- ... . 

~:::: :::::::: 

Value of gas) 
consumed. 

$12,680 
3il, 000 
30,000 
55,000 

Year. 

----
1893 .... -.... -.---

1894 .. -------- --·-
1895 .. -- -- ..... ---

NEW YORK. 

Value of gas 
consumed. 

$62,000 
60,350 
55,000 

The conditions of the production of natural gas m New York are 
very similar to those in Pennsylvania. Indeed, much of the gas con
sumed in this State is from other States aml countries, chiefly from 
Pennsylvania and Canad·a. From the following table it will be seen 
that the value of the natural gas consumed in this State in 1895 differs 
but little from the value of that consumed in 1894. This is due to the 
fact that the supply of gas has been kept practically uniform. 

The value of natural gas consume£!. in New York from 1885 to 1895 
is given in the following table: 

Value of natural gas consumed in New York from 1885 to 1895. 

~YM< Value. Y~ar. v..... I 
-- ~ ----- . --- $196,000 1891. - - - - . - - - . - - - - $280,000 

----,-------- 210,000 1892 .. ---- .. ·----· 216,000 
I 1887 ______________ 333,000 1893 ...... ··-- ----1 210,000 

1888 .... -·-. ------ 332,500 1894 -- --· -· ·-- --- 249,000 

l:; - 530,026 1895.----- ·--- ·--- 24.1, 530 

··----------1 552,000 
I 

WEST VIRGINIA. 

It is exceedingly difficult to arrive at the amount or value of natural 
gas produced in WeRt Virginia, as comparatively little of it is used in 
that State, a large part of that produced in West Virginia being piped 
to Pennsylvania and Ohio. One of the most important gas fields that 
was discovered, or at least utilized, in 1895 is what is known as the 
"Moses" district, some of the largest wells, both as to pressure and 
production, that have ever been discovered having been drilled in this 
district. The Philadelphia Company, of Pittsburg, made large pur
chases in this territory, and the gas is to be piped to Pittsburg. In 



748 MINERAL RESOURCES. 

accordance with the rule adopted for the Eleventh Census, the value 
of this gas will be reported at the point of consumption; therefore its 
value will be given with that of Pennsylvania. From the best data 
obtainable, it is estimated that the value of natural gas produced in 
West Virginia and consumed in that State in 1895 was in the neigh
borhood of $100,000. This does not include the gas sent ont of the 
State, especially into Ohio and Pennsylvania. 

MISSOURI. 

There are but few natural-gas wells in this State, and the industry is 
of but small importance. The total value of the gas consumed in 1895 
was but $3,500. 

COLORADO. 

Most of the gas found in Colorado is in the neighborhood of Florence, 
and is found in connection with the oil production of the district. 

The reports, as made to us, indicate that there are some 19 wells pro
ducing gas, which is not only used at the wells for drilling, etc., but is 
piped to Florence and used for fuel. One company has 6 small wells 
in Florence that formerly produced oil and now produce only gas. The 
pressure at these wells is some 3 pounds only, and the gas is piped 
through the town. Other wells, 3 miles distant from Florence, have 
some 20 pounds' pressure. 

It has been quite difficult to get at the actual value of gas produced 
in Colorado, owing to the same conditions existing in this State as 
exist in the larger fields in the East, viz, that much of the gas produced 
is cousumed by the producers and no value is put upon it. From infor
mation received we estimate the value of the total production of this 
State in 1895 at $7,000. 

UTAH. 

Some 12 miles in a northerly direction from Salt Lake City, gas has 
been found at various depths of from 500 to 750 feet, with a pressure 
of from 160 to 175 pounds. It is stated that there are 5 wells down, 
with a total of 20 contemplated, and that the wells can furuish 300,000 
cubic feet of gas per day. The Salt Lake and Ogden Gas and Electric 
Light Company have entered into a contract with the company owning 
the wells for a term of years to pipe t1J e gas 'from the wells to Salt Lake 
City and pay the company 35 per cent of the gross receipts. The Salt 
Lake and Ogden Company have a franchise from the city which gives 
them the right to sell gas at 50 cents per 1,000 cubic feet. No ilhuui
nating gas is made in Salt Lake, the only gas illuminant used being 
natural gas unenriched in Welsbach burners. We have not been able 
to secure from the parties supplying this gas any estimate as to its 
value, but, from information received from other sourees, estimate the 
total value of the gas consumed in Utah in 1895 at $20,000. 
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.A.n analysis of the natural gas as furnished by the Salt Lake and 
Ogden Gas and Electric Light Company is as follows: 

Analysis of Utah natural gas. 

I --'~~ 
Hydrogen __ .......................... ·.. . . . . . . . . . . . . . . 16. 6 
1\iarsh gas (CH4) .. _ ... _____ . ____ . _ . _____ . ____ .. __ . __ .. 22. 0 

Ethane (C2H 6).................... • • • • • • • • • • • • • • • . • • • • 37.8 

Ethalene (C,H,) ..... _................................. .6 

Carbonic oxide....................................... 1. 2 

Carbonic acid .................................... _... . 8 

Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. 0 

) Oxy:en . -......................... ____ .-. _ ........ __ . __ l~j 

LotaL .. - .. - .......... , ..................... _ _ _ _ _ _ 100.0 

CANADA. 

We have heretofore described the natural-gas territory of Canada 
quite thoroughly, and need not repeat what has been said in detail. 
The larger part of the gas produced is used in the United States, that 
coming from the Df\ighborhood of Buffalo being piped across the line 
·and used in that city, while that which comes from Essex County, near 
Detroit, is piped to Detroit. From a communication received from 
Mr. E. S. Harris, of the Standard Oil and Gas Company of Essex, Lim
it'ed, we condense the following statement regarding the gas field near 
Detroit. 

The gas field of Essex County comprises the southeastern part of 
the township of Gosfield, south, and the southwestern part of the town
ship of Mersea, with a tested territory about 2 miles wide and 14 miles 
long, lying along the shore of Lake Erie, near Kingsville, Ontario, 
and about 30 miles from Detroit. The productive territory is demon
strated by the tested wells to be about 8 miles long and 2 miles wide, 
it being the impression, however, of Mr. Harris that the productive 
territory will be found to be much wider than this, his grounds for this 
being that a number of very strong wells have been found along the 
shore of the lake, which is usually an indicat.ion that the gas extends 
under the lake. The gas is found in the Clinton limestone at u total 
depth of from 1,000 to 1,060 feet, the gas being struck at from 10 to 20 
feet in the limestone. This rock seems to be porous, and in some of the 
wells the cuttings blown out when gas was struck were filled with small 
crevices. The Clinton limestone in ascending order is followed by the 
Niagara group, with a varied thickness of from 300 to 350 feet. The inter
val between the Niagara and Devonian formations is occupied by the 
Lower Helderberg or Water-lime formation, with a thickness of from 
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500 to 600 feet, this formation being followed by the Upper Helderberg, 
or Corniferous limestone, about 100 feet thick, this formation being cov
ered with from 100 to 125 feet of glacial drift. It is believed that this 
Essex field is a continuation across Lake Erie of the Ohio field, the gas 
from both fields being identical. The wells are from 1,000 to 1,060 feet 
in ·depth, with a closed pressure of 420 pounds and an open pressure 
of 380 pounds. 

This entire territory is controlled by the Ontario Natural Gas and 
Oil Company, Limited, and the Standard Oil and Gas Company of 
Essex, Limited, the former l1aving 15 wells and the latter 5. Both 
companies are engaged in drilling and extending the territory. 

Besides Detroit, the towns of Windsor, Walkerville, Kingsville, and 
Leamington are supplied from this field. The output in 1895 is esti
mated to be 127000,000,000 cubic feet, three-fourths of which was 
consumed in Detroit. There is no trace of oil in the wells. 

We have not been able to ascertain in detail the value of the pro
duction of natural gas in the several districts, but in the Summary of 
the Mineral Production of Cana.da for 1895, published by the Geolog
ical Survey of Canada, the total value of natural gas produced in 
Canada in 189.5 is given as $423,032, as compared with $313,754 in 1894 
and $3G7,000 in 1893. 

IMPORTS. 

In the following table will be found a statement of the value of the 
natural gas imported into the United States from 1891, when it was 
first enumerated: 

Value of natura·l gas imported into the Unitell States from 1891 to 1895. 



ASPHALTUM. 

By EDWARD W. PARKER. 

PRODUC'l'ION. 

The production of asphaltum and bituminous rock in the United 
States in 1895 was 68,163 short tons, distributed among four States as 
follows: 

Production of asphaltum, etc., in 1895, by States. 

I C•lifomi• (0) u ,.~~u.u u un _ u~·:·I_$_2:::U;~6 
Kentucky ............•.. _.. . . . . . . . . . . . . 2, 359 11, 795 

Texas .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 058 29, 900 

l
_:· '--••u••uu••u••••uu''''u''''' 700 22,500 I 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68, 163 348, 281 

---~------------·~-----~--
a Not including petroleum residuum. 

Compared with 1894 this shows an increase in product of 7,593 short 
tons and a decrease in value of $5,119. The variance between the 
product and value of the two years was not due to any material 
decline in values, but may be understood by comparing the following 
table showing the production in 1894 with the preceding one: 

Production of asphaltnm, ettJ., in 1894, by States. 

Value.J Short tons.[ 
----------------------------11------l-------l 

I; tate. 

I California.............................. 51, 187 J 

Kentucky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 383 1· 

Texas . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 000 

Utah ................ ~---··············· 1,000 

$251,991 

21,409 

45,000 
35,000 

353,400 Total ............................ l 60, 570 I 
----'-------' 

It will be seen by this that the output in California increased 12,859 
tons, or25 percent, in amount, with an increase of $32,095, or 13 per cent, 
in value. Kentucky's product decreased about 3,000 tons in amount 
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and nearly $10,000 iu value. The Texas product was less both in 
amount and value. The value of the Texas product in 1895 appears 
greater in proportion than that of 1894. This is due to the fact that 
the quantity and value in 1895 are for tlw prepared material, which 
consisted of 600 tons of mastic and 450 tons of refined gum asphaltum. 
Utah's output decreased from 1,000 tons of gilsomte, worth $35,000, in 
1894 to 700 short tons, valued at $22,500, in 1895. 

The varieties of asphaltum are about as numerous as the localities in 
which they occur. Such forms as gilsonite, elaterite, uintaite, gra
hamite, courtzilite, etc., are hard and brittle at ordinary temperatures, 
and from these they vary down to the viscous semifluid maltha and to 
a liquid form, occurring chiefly in California, which,· while having 
asphaltum and not paraffin for a base, yields illuminating and other 
petroleum produf\ts. Some occur in a comparatively pure state and 
others as sandstone or limestone impregnated with bitumen. These 
are known, respectively, as bituminous sandstone or bituminous lime
stone, and are classed together as bituminous rock. An interesting 
table is given below in which is shown the amount and value of the 
different asphaltum produc.ts obtained in 1895. All tlJC varieties of 
hard asphaltum are combined. 

Varieties of asphaltum, etc., produced in 1895. 

~--- __ variety.----=-~~~= -;a~-~ 
Bituminous rock .... __ .... ________ .. __ . _ 41, 280 $133, 381 

Mastic (a) _______ ..... ________ --------·- 600 7,200 

Hard or gum asphaltum (a)_ .. __ - ____ .. _ 22,533 170,200 

I ""ltha ~ liq aid.-- •. ----. . ....... ____ , _ 3, _750 • 37, "7~--J 
TotaL ...... ___ .. _ .. __ .. ____ .... _ _ 68, 163 348, 281 

~- ---~-

a Tho product from Cline, Tex., is a bituminous limos tone. Before marketing 1t is prepared at the 
works, part being ground, heated, and pressecl into blocks, which are sol<J. as I\ mastic" for street pav
ing, etc. Part of the })roduct is treated with benzine, dissolving out the bitumen. The Lenzine is 
Ll1en evaporated, leaving 11 ver,v pure hard gum. The output nf each in 1895 was, respectively, mastic, 
600 tons; gum, 450 tons. This latter is known to tho trade under the name of ''litho-carbon." 

The following table shows the annual production of asphaltum and 
bituminous rock in the United states since 1882: 

Pr·odnction of asphalturn and bitnrninous rock since 1882 . 

. [ Y'"; e>orl ,m,.. _ VMoo._ 

1882 ------- 3,000 $10,500 
1883 3,000 10,500 1890 ____ ---· 40,841 190,416 

1884--- - ---- 3, 000 10, 500 1891. ... ---· 45,05-! 242,264 

1885.--- .... 3,000 10,500 1892 ..... --- 87,680 445,375 

1886.------- 3,500 14,000 1893.--- ---- 47,779 372,232 

u:~-
4,000 16,000 

------ 50,450 187,500 

1894- - - - .. - - 60,570 353,4.00. 

1895 .... ---- 68,163 348,281 
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PRODUCTION BY STATES. 

CALIFORNIA 

The mining of asphaltum in California became an important industry 
in 1888. ln that year about 50,000 tons of bituminous sandstone were 
produced, all of which was used for street paving. In the following 
year some attention was given to refining some of the purer grades of 
the material, the refined product being used as a protective covering for 
wharf piling and timbers, wood conduits, etc. In 1890 and the two 
following years the production of bituminous sandstone decreased, due 
in great part to a reaction from the " boom" output of the preceding 
years, the producers having had a rather exaggerated idea of what the 
demand for the new paving material would be. The superior qualities 
claimed for it had to be demonstrated, and several years' trial was 
necessary to accomplish the demonstration. That the excellence of 
asphalt paving on the Pacific Coast has since been established is shown 
by the increased production in the last three years. 

According to the San Francisco Journal of Commerce, California 
asphaltum for 'street paving is being introduced in some of the Eastern 
cities. New York, Philadelphia, Brooklyn, Utica, and Omaha are 
stated to have contracted for some of the California product. San 
Francisco is said to be behind other cities of the State, particularly 
those of the southern portion, in the use of asphalt for street paving. 
In Los Angeles large quantities have been placed on the streets with 
satisfactory results. 

The material which was shipped to Eastern cities will probably be 
subjected to comparative tests with Trinidad asphaltum, under similar 
conditions of climate and use, and before a permanent market is estab~ 
lished its equality or superiority to the Trinidad asphaltum must be 
proved. 

The following table gives the annual production of asphaltum and 
bituminous rock in California since 1888. 

Annual production of asphalturn, etc., in California since 1888. 

~~- Bituminous 

1 

_ __::___ . rock. 

11888 .... ----

S h01·t tons. 

49,300 

Hard 
asphaltum. 

Short tons. 

Maltha. 

Short tons. 
____ , ________ ------------

1889........ 47,968 ...................... .. 

1890-- ...... ---- .... -- .. ---- .... -- ... - .. -- ------
1891. -- - -- --
1892 .... -- .. 

1893-- .. -- .. 

~:::::: 

39,962 
24,000 
33,000 
45,397 
38,921 

6,250 
b 9, 650 
b5, 790 
21, 375 

1, 300 

3,750 

Total. 

Short tons. 

<19, 300 

47,968 
(a) 

39,962 
31,550 
42,650 
51,187 
64,046 

Total value. I 
$152,500 
126,885 

(a) 

154,164 
188,350 
275,662 
251,9!11 
284,086 

aN ot reported by States. b Includes maltha, or liquid asphaltum. 

17 GEOL, PT 3--48 
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KENTUCKY. 

The entire product of Kentucky consists of bituminous sandstone, 
all of which is used for street paving. The product for the last five 
years has been as follows: 

·Annual prodnction of bitnminous 8andstone in J{entucky since 1891. 

b.- Ye~ar~. _ ~---~-Short tons. 

1891. _____ ...................... _ ....... 

1 

3, 000 

1892.---- .... -- .... --- .... - ... ----- . . . . . . 2, 680 
1893...... ... . ...... ...... ... . ...... .... 1, 929 

1894 ... - ........ - ..... --.. .. .. .. . . . . . . . . 5, 383 

1895.... ...... ...... ...... ...... .... .... 2, 359 

VM"' -1 
$6, ooo I 
10,525 I 
6, 570 

11, t9;J 
21, ~0= I 

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

TEXAS. 

Asphaltum in one form or another occurs in severallocal,ities in Texas. 
Those which have been developed are in Uvalde County, about 6 miles 
south of Cline Station, on the Southern Pacific Hailroad. The asphal
tum occurs here impregnating a bed of fossiliferous limestone. The 
deposit is large and easily mined, as very little overburden has to be 
removed before the material can be stripped off the surface. Extensive 
works have been erected for treating the asphalt, which is prepared 
and sold in two conditions, as mastic and gum. The preparation of the 
mastic is a simple operation, consisting merely of grinding the crude 
r;ock to a desired fineness, after which it is heated and run into molds 
and it is ready for shipment. This is used for street paving, etc., 
the other necessary ingredients, sand and petroleum, residuum being 
added at the place where used. The city of Houston, Tex., has paved 
a number of streets with asphalt sheets made from the Cline mastic. 

The more valuable condition in which the material is sold is that 
of refined or gum asphaltum. The owners have given this the name of 
"litho-carbon." It is prepared by dissolving the bitumen out of the 
rock by benzine. The benzine is distilled off, recondensed, and used 
over and over again with very little loss. The bitumen is obtained in a 
very pure state, and is worth $50 per ton free on board cars at New 
York. Four hundt·ed and fifty tons of litho carbon were shipped in 1895, 
and with the increased facilities in the way of new machinery, etc., 
which were placed on the grounds early in the present year, it is calcu
lated that an output of 6,000 tons of litho-carbon may be produced in 
a year. The mastic plant is capable of turning out 20, tons a day. 

There are also extensive beds of bituminous sandstone in the same 
county near the town of Uvalde, but they have not heen thoroughly 
prospected) and the interested parties are at present unwilling to make 
public their plans. Deposits have also been prospected somewhat i.n 
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Montague County, but no output of commercial importance had been 
obtained at the close of 1895. 

UTAH. 

Utah is exceptionally rich in asphaltum deposits. Bituminous lime
stone occurs in large quantities, but the excessive cost of transporta
tion militates against its becoming the source of a profitable industry 
for some time. Gilsonite, one of the purest of crude bitumens, is mined 
in the Uncompahgre Indian Reservation, from 60 to 90 miles distant 
from the station of Price, on the Rio Grande Western Railroad, whither 
it is hauled by wagons. The cost of wagon and railroad transportation 
makes the expense of getting the gilsonite to market very heavy; but 
owing to its purity and valuable physical characteristics it is able to 
bear this expense. 

Mr. George H. Eldridge, of the Geological Survey; has been engaged 
in studying the gilsonite and ozocerite deposits of Utah, and the results 
of his work are embodied in an interesting paper contained in Part I 
of the Seventeenth Annual Report of the Survey. 

According to Mr. Eldridge, the area in which gilsonite occurs covers 
a considerable territory in the Uncompahgre Indian Reservation of 
eastern Utah, and extends a short distance over the State line into 
Colorado. Elaterite and wnrtzilite deposits occur chiefly in the south
ern portion of the Uinta Indian Heservation. Deposits of ozocerite, or 
mineral wax, occur ,in the viciuity of Soldiers Summit, a station on the 
Rio Grande Western Railroad, and also in the Uinta Reservation. 
Maltha, or liquid asphaltum, is reported in a number of isolated local
ities, and bituminous sandstones and limestones are also of frequent 
occurrence, the latter particularly about 7 miles northwest of Tucker 
pos~·office or Olear Creek Station, on the Rio Grande Western Railway .. , 

The principal developments in the State have been on the gilsonite 
deposits, and to these Mr. Eldridge has given most of his attention. 
The mineral itself is a black tarry-looking substance of brilliant luster, 
and exceedingly brittle. Normally it is of absolutely homogeneous 

. texture and has a coarsely conchoidal fracture. In mining it gives oft" 
a fine chocolate-colored dust, whicli is not only very penetrating to 
the skin and lungs, but also, when mixed in certain proportions of air, 
highly explosive. 

The region in which the gilsonite occurs is in the northern half of 
the Uncompahgre Reservation, and extends a little beyond its limits 
both east and west. On the east it extends 4 or 5 miles into Colorado. 

There are seven distinct veins in the reservation, which have been 
named, respectively, the Duchesne, Culmer, Seaboldt, Little Bonanza, 
Big Bonanza, Cowboy, and Black Dragon. TJu3 Duchesne vein is so 
called on account of its proximity to Fort Duchesne. It is 3 miles east 
of the post, and is traceable for about 3 miles in a north 40° west direc
tion. The vein is vertical. and has a width of from 3 to 4 feet for about 
a mile and a half in the middle of the outcrop, tapering gradually toward 
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each end to complete disappearance. This vein has been worked for 
several years by the Gilson .Asphaltum Company of St. Louis, Mo., which 
controls the greater part of the deposit. It has been opened to a depth 
of 105 feet, but was accessible only to a level of 65 feet at the time of 
Mr. Eldridge's visit. 

The Culmer and Seaboldt veins cross the western edge of the Uncom
pahgre Reservation near the fortieth parallel. The veins are parallel, 
about 100 feet apart, and extend northwest and southeast, with a dip 
from 350 to 880 west. The two veins are, respectively, 14 and 12 inches 
in width, and 1\'Ir. Eldridge states that the Culmer only is workable. 
The Cowboy and two Bonanza veins are included by Mr. Eldridge in 
the Cowboy group. He considers it the most important locality in the 
State. The three veins are parallel, vertical, with a north 55° west 
trend. None of the veins have been exploited. The quality and char
acteristics of the gilsonite here are similar to those of the Duchesne, 
Culmer, and Seaboldt veins. The Little and Big Bonanza veins have 
been traced for a distance of 3 miles. They vary considerably in width, 
but Mr. Eldridge thinks they are of workable thickness at all points. 
The maximum width of the Little Bonanza is 10 feet 6 inches, and the 
average from 4 to 5 feet. The Big Bonanza at one point attains a 
thickness of 13 feet 6 inches. The Cowboy vein is the thickest of the 
three, having a maximum width of 18 feet, and maintaining an average 
of from 10 to 12 feet for a distance of 2 or 3 miles. 

This group of veins is in the region immediately north and south of 
the ~White River, near the eastern edge of the Uncompahgre Heserva
tion. 

The Black Dragon vein is located in the region of Upper Evacuation 
Creek. The southern end is within half a mile of the Colorado~ Utah 

• State line and is said to extend 3 or 4 miles in a northwesterly direction 
(north 550 to 600 west). The vein is vertical, and at one place (when 
prospected) shows a clean breast of uintaite 8 feet 6 inches in width. 
The position of the vein is favorable for economical working. A drift 
from the bottom of the valley in which it is exposed will, according to 
Mr. Eldridge, pass at least 700 to, 1,000 feet below its highest point of 
outcrop. Timber is more convenient here than at the points on White 
River, but water is scarce. 

In considering the commercial problems Mr. Eldridge says: 

TRANSPORTATION ROU1'ES. 

Tho region within which tho uintaite (gilsonite) veins occur is deficient in trans-
. portntion routes. From the north it is inaccessible except by very indirect roads. 

To the south it is separated frolll the valley of the Grand and Price rivers by the 
rngge<l Roan or Book Plateau an!l its canyons, though tho travel of to-~day is in this 
direction, the prouuct of the Culmer and Duchesne mines being taken by wagon to 
Price, on the Rio Grande ~Western Railway. Up Strawberry Valley and across the 
Wasatch Range the route is somewhat more difficult than the last, and the distance 
to railroad is considerably greater. The mines in the edge of Colorado now ship 



ASPHALTUM. 757 

their product by wagon over a circuitous and hilly road, via Meeker to Hifle, on the 
Denver and Rio Grande Railroad, 125 miles. It is thought possible, however, by 
those familiar with the country to tinu a feasible route 50 to 70 miles shorter than 
this llireetly southward aiong the State line. Tho Bonanza and Cowboy group of 
veins is a little more remote from Rifle than are the Colorado openings, though per
haps attended with no greater difficulties of transportation. By tho way of Fort 
Duchesne to Price the route from these veins is al10ut 180 miles. The vein of uinta
ito (gilsonite) on Upper Evacuation Creek is, perhaps, a little more inaccessible than 
any of the others, unless it should be proved possible to establish a route directly 
south across the Roan Book Plateau, when it would become the neareilt of all the 
deposits to railroad communication. 

The cost of freighting the product of the Duchesne and Culmer mines to rail is 
now $12 to $15 per ton. Railway freight to Chicago is said to be about $9 per ton .. 
The total cost of mining and placing the material in Chicago or St. Louis is there
fore not far from $25 per ton. Office and management expenses may increase this to 
$30. The present price per ton in Chicago and St. Louis for the best grade is $.10 
to $50, leaving a net profit of $10 to $20. The factors in a relluction of the price to 
the trade will be railroad transportation direct from the Uinta Basin, which seems 
probable at a future day, and competition, which will arise shonhl any equable 
distribution of mining claims be made among the numerous companies that will 
doubtless be inclinell to work these great deposits. 

Ozocerite, or mineral wax, is found in the vicinity of Soldiers Summit, 
and efforts have been made to develop the property, but the eastern 
market is supplied with Galician ozocerite at less cost than the Utah 
material can be placed there profitably, and only a small amount (about 
100 tons in 1893) has been shipped. 

Utah's production of asphaltum, etc. in the past five years bas been 
as follows: · 

Annua.I.JH'oiluct.ion. of asplwlt111n, etc., in Utah since 1891. 

~ ----- Yo~ i S>oo<<oo' I~~ 1 
I 1891..--.- ----.- - - ---- ------ . ----- -.---·I 1, 732 $82, 100 I I 1892. ________ . _________ .. __ . ______ .... _ .

1 

2, 7oo 93, 5oo 

I 1893.-- ............ _ ......... ___ ........ 

1 

a 3, 200 90, 000 

I ~::::: : : : : : : : : : : :::: :: : : : : : : : : : : : : :: :: : : b 1~ ~~~ ~~: ~~~ 
a Includes 100 tons of ozocerite. 
b Gilsonitc only. There wa8 no product of ozocerite or bituminous limestone 

reported iu 1894 or 1895. 

MONTANA. 

A considerable deposit of asphaltum of excellent quality has been 
reported from Park County, 1\font. A report on the chemical proper
ties of the mineral by Dr. William C. Day was published in Mineral 
Resources for 1894. No product of commercial importance has been 
obtained. 
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UIPORTS. 

The imports of asphaltum into the United States include hard asphal
tum from Cuba, Trinidad asphaltum from the Island of Trinidad, off 
the coast of Venezuela, South America, and bituminous limestone 
from Neufchatel and Val de Travers, in Switzerland, and Seyssel, in 
France. . 

The following table shows the imports of crude asphaltum since 1867: 

Crnde «Bphaltum imported into the United States fron~ 1867 to 189.5. 

I 
Year ended- Quantity. j Value. I 

.Long tons. 

Juue :!0, 1867 .. ------ .... 

1868 -. 185 

186!! -- 203 

1870 --

1871 .. 

1872 --

1873 ··I 
1874 --

i875 --

18~6 --

488 

1, 301 

1,474 

2,314 

1, 183) 

1,171 

807 

1877 - . 4, 532 

1878 -- 5, 4 76 

187!! - - 8, 084 

LJ::~-~~: ::~ 

$6,268 

5,632 

10, 55~) 

13,072 

14,760 

35,533 
I 

38,298 i 
11, 110 I 
26,006 

23,818 

36,550 

B5,932 

39,635 

87,889 II 
95,410 

I 

Year ended-

.J nne 30, 1882 .. 

1883 --

1884 --

1885 --

Dee. 31, 1886 .. 

1887 --

1888 ··I 
1889 --

1890 --

1891 --

1892 --

1893 --
1894 .. 

(a) 1895 .. 

Qu.:it~-----Value. --~ 

Lung tons. 

15,015 

3B, 116 

36,078 

18,407 

32,565 

30,808 

36,494 

61,952 

73,861 

102,433 

$102,698 

149,999 

145,571 

88,087 

108,5!!8 

95, 735 

84,0!5 

138, 163 

223,368 

299,350 

120,255 336,868 

74, 774 196, 314 

102, 505 313, 680 l 
79, 5571 210, 556 1 

---~----- ~J 
a In addition to the crude asphaltum imported in 1895 there .was some manufactured or refined gum 

asphaltum, valued at $36,664. The quantity was not reported. · 

The question of what constitutes crude asphaltum came up for adjudi
cation befoi:e the officials of the Treasury Department in September, 
1895. A cargo of Trinidad asphaltum was received at Galveston, Tex., 
on September 5, upon .which the collector assessed a duty of 20 per 
cent ad valorem, because the material had been subjected to treatment 
by steam and heat to drive out the contained moisture. The importers 
appealed to the Secretary of the Treasury, who referred it to the Board 
of General Appraisers at New York. 'fhe appeal was made on the 
claim that the asphaltum had been "dried but not otherwise manipu
lated or treated," and was by law free of duty. The Board of Ge1wral 
Appraisers, in a decision rendered January 30, 1896, sustained the 
appellant, but this decision has been withheld until the,matter shall 
have been passed upon by the United States courts. The asphaltum 
upon which the duty was assessed, as also some at New Orleans and 
New York, was released under bond pending- final adjudication. 



STONE. 

BY "WILLIAM c. DAY. 

VALUE OF DIFFEREN'L' KINDS OF STONE PRODUCED IN 
1894 AND 1895. 

The report on stone for 1894 treated in some detail of the nature, com
position, and properties of the different kinds of commercially important 
stone; also of uses to which they are put, the modes of occurrence in 
nature, methods of quarrying, dressing, and finishing for their vari
ous uses, etc. The present report is limited mainly to the discussion 
of statistical features. Persons interested in a more complete treat
ment of the general subject of stone are referred to the report for 1894 
as being the most comprehensive one of the series which the writer bas 
prepared for Mineral Resources of the United States. 

The following table shows the value of the different kinds of stone 
produced in the U nitell States in the years 1894 and 1895: 

Value of different kinds of stone produced in the United States during the years 1894 
nnd 1895_ 

~~---Kind. --~-4·--
Granite ________ . _________________ I $10, 029, 156 

~~I 
$8,894,328 

2,825,719 

2,698,700 

4,211,314 

Marble. _- ___ - ____________________ : 3, 199, 585 

:~:t;~t-~~~ -_ -_:: -. ~ ~ -_ ~: -_ ~ ~ ~::-: :::::: i :: ~:~: ::~ 
Limestone __ .. ___ . _________ .. _____ ! 16,190,118 15,308,755 

I Bluestone _______________________ -J a 900, 000 a 750, 000 

Total. ______________________ ' 
I 

37,055,030 I 34,688,816 

a Est-imated. 

An inspection of this table shows a decrease for all kinds of stone 
except sandstone, which, having fallen off more tllan any other kind in 
1894, gained a little in 1895. There is, of course, only one fundamental 
cause for this general decline, and that is the financial depression, 
which exercised the same kind of effect in 1895 as in the two years 
previous. 

759 
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VALUE OF STONE PRODUCT IN 1895, BY STATES. 

The following table shows the values of the various kinds of stone 
produced in 1895, by States: 

Valull of the vaTious kinds of stone pTodtwed in 1895, by States. 

~-- State. _
1
_G_r_an_i_te_. _

1
_s_a_'_"_ls-to __ n_e. _s_'la-te_. _ -M-arb_l_e·-i~h-ne_st_on_e_. -T-ct-al_ 

Alabama _ . . . . . . . . . . . . . . . . $31, 9:~0 ....... _. _ . . . . . . . . . . $222, 424 $254, 354 

Ar~zona . . . . . . . . . . . . . . . . . . 20, 000 .... _ ..... 1 ......... . 

Arkansas....... .. . . .. .. . . 13,228 .......... I ......... . 
California...... $348, 806 11, 933 

Colorado ....... : 35, 000 63, 237 

$1~500 $22,000 

.................... 1 

Connecticut.... 779, 361 397, 853 

Delaware ..... . 73,138 

.Florida ........ 

1 

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

Georgia . . . . . . . . 508, 481 . . . . . . . . . . 10, 675 689, 229 

Idaho ....•..... 14,560 

Illinois ............. : .... . 

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

Iowa .................... . 

Kansas .................. . 

Kentucky ............... . 

Maine .......... 1,400,000 

6, 900 2,250 

6, 558" ......•............. 

60,000 

5,575 

93,394 

25,000 

13,750 

. ---------- ................. .. 
140,154 

ll0,357 

24,159 

47,376 

322,211 

116,355 

1M, 333 

10,.550 

12,000 

7,829 

1, 687,662 

1,658;976 

449,501 

316,688 

154,130 

700,000 

200,000 

44, 159 

60,604 

715,450 

214,592 

1, 331, 547 

73,138 

10,550 

1,220,385 

31,539 

I,694,220 

1, 718, 976 

4!18,826 

4IO, 082 

179,130 

2, 240, 154 

698,213 Maryland . . . . . . 276,020 

Massachusetts .. 1,918,894 

16,836 

339,487 

159,075 

74,700 

100; 000 

145,000 

2,000 75, 000 2, 335, 381 

Michigan ................ . 424,589 583,664 

Minnesota...... 148,596 218, 733 442, 029 

Missouri ...... . 128,987 897,318 1, 126,305 

Montana . . . . . . . . . . . . . . . . . 31, 069 . . . . . . • . . . . . . . . . . •. . 95, 121 

Neuraska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . 7, 376 

Nevada . . . . . . . . 3, 200 ................•......... _ ............. . 

New II amp shire 480, 000 . . .. . . . . . . . . . . . . . . . . . . ~ . . . . . . . . ......... . 

New Jersey..... 151,343 111,823 700 .. . .. . .. .. 150,000 

New Mexico.... ... . .. ... . 2, 700 .... .. ... ....... ... 3, 375 

New York...... 68,474 415,644 91~ 875 207,828 I, 043,182 

North Carolina . 75, 000 3, 500 ............................. .. 

Ohio ..................... 1, 449, 659 .. . . . . . . . . .. .. .. .. . . I, 568, 713 

Oregon.... .. . .. 1, 728 . .. .. . .. .. .. .. .. .. .. .. . . . . . . . 970 

Pennsylvania... 300,000 500, 000 1, 647, 751 59, 'i87 3, 055,913 

Rhode Island... 968,473 ....................................... .. 

South Carolina .I 22, 083 ........................................ . 

South Dakota . . 33, 279 26, 100 ...•..... ·!--.. . .. . . . 4, 000 
Tennessee . . . . .. . .. . . . . .. . . . . . . . .. .. .. . . . . .. .. 362, 277 156, 898 

Texas .. .. .. .. .. .. .. .. . . . . 97, 336 .. . . .. .. .. .. .. . .. . . . 62, 526 l ~::~;~;::::: ;: ;,.;; : ;;s- -- -'· 0>' a;.;:;;; ;: ;;;: ;,~- ,:, : 

126,190 

7, 376 

3,200 

480,000 

413,866 

6,075 

1, 827,003 

78,500 

3, 018,372 

2,698 

5,563,451 

968,473 

22,083 

63,379 

519,175 

159,862 

27,503 
3, 254, !147 
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Vahw of the various kintls of stone proilucerl in 1895, by States-Continued. 

[_;:- emw. -- "~"''"·_ """"'"'"'· "''"· ""'''''•· L'"""'":~ To;,>. I 

Virginia . . . . . . . $70,426 .......... $111,357 . __ .. _. _.. $268, 5W2 $450,675 

Washington .... ·--··----· $14,777 -·--·-·--· -------·-· 75,!l10 90,687 
West Virginia .. ·---··--·- 40,000 .... ·----· ·----- ---- 42,892 82,892 
Wisconsin...... 80,761 78,000 ----·----· -····----· 750,000 908,761 

·I W yom:::.; ;, ;;;~ ~;. 4, ,::: :: ;~ ;;; ;;; ;, ;;;~ ;;; I"• 308, :: I"' ~:: :: 
GRANITE. 

The following table shows the value of the granite output in 1895, by 
States: 

Value of granite product' ·in 1895, by States. 

State. 

a.Ufornia ___ ... _. 

olorado . _ ....... c 
c 
D 
G 
Id 
M 
M 
M 

M 
M 

onnecticut .. _. _. 

elaware ........ 
eorgia _._ .....•.. 

aho ·----- -----· 
aine ...... ··----
aryland . _ ... _. _ 

assachusetts .... 

innesota .... ----
issouri .... ; . __ . 

~ 
evada ----------
ew Hampshire .. 

Value. 

$348,806 
35,000 

779,361 
73, 138 

508,481 
14,560 

1,400,000 
276,020 

1,918,894 
148,596 
128,987 

3,200 
480,000 

I State. ~ NewJer~ey .... ~ .. $151, 3<13 . 

NewYork ........ 68,474 
North Carolina ... 75,000 
Oregon. __ ... __ .• _ I, 728 
Pennsylvania. ____ 300,000 
Rhode Island. __ •. 968,473 
South Carolina _. _ 22,083 
South Dakota ..•. 33,279 
Vermont ..... ---- 1,007,718 
Virginia . __ . ___ . _ 70,426 
Wisconsin -----· 80,761 

Total ...... 8,894,328 

Value of granite paving blocks made in 1895, b!J States. 

State. Value. [_;•m,. 
California _ . _ . ___ . 

------;-------------
Value. 

$34,079 New York-------- $16,443 
Connecticut . ____ . 46,830 North Carolina ... 1,320 
Delaware ... __ .... 16,556 Pennsylvania ..... 69,503 
Georgia. ...... ___ _ 232,041 Rhode Island ..... 4.9,255 
Maine··---- ..... . 636,063 South Carolina ... 12,505 
Maryland .....•.. 2, 633 South Dakota .... 20,800 
Massachusetts ... . 496,544 Vermont ..••..... 30,702 
Minnesota_._ .... . 4,800 Virginia ......... 8,028 

Missouri. ..... ---· 22,014 \Visconsin ........ 17,000 

I ~~',"Hampshire .. 
Lersey ...... . 

16,823 
Toto! ...... 

1 

1, 773, 328 I 
3!l,38fl 
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The foregoing table shows a total of $1,773,328 as the value of 
paving blocks produced in 1895. In 1894 the total was $2,254,587. In 
the latter year there was undoubtedly an overproduction because of 
the falling off in demand for building and ornamental granite. This 
overproduction in 189.4 naturally caused a diminished output in 1895~ 
and also caused a lowering in price. Another cause which operates 
against the production of granite blocks is the increasing tendency in 
large cities to use paving bricks and asphaltum on streets whose traffic 
will allow other material than granite. It is not unlikely that the 
increasing use of the bicycle in large cities is an influence favoring the 
substitution of smoother forms of pavement than that afforded by 
granite blocks. A large amount of asphalt pavement and also paving 
bricks have been laid in Philadelphia during the past two years, and a 
serious falling off in the granite-block industry of Pennsylvania bas 
been the result in this case at least. 

Massachusetts •••• t-.;...P~~Ijllllljlllljl~~ ...... -1-ljlll.;.~~~ljllllljii ... ~H 
Maine .•.. -- ........... jlll.;...p~~ljllllljlllljl~~ljllllljll-+-1-+-+-4----.jf--J-+-+___:H 

Vermont ••...•.••• j. ... llljl~~.-...... ~~ ..... -j!_-J--f--'{-..,~-+--f--/---,H 
Rhode Ialand ..••• )lll.;...p~~ljllllljll..p~~ljllllljlla+-J--J-+-4,---;f--J-+-+--.:H 

Connecticut .......... !-...... ~~ ......... ~~.J---1---f--l-.J--t--!-~f-~---1--l--H 
Georgia .......•••• )III+..P~I--+-~-+---jf--J-+-+-J--J-+-+__;f--J-+-+-H 

New Hampshire •• !-...... ~~ ... lf--t-~f-.J---1---1--l-+--+--!-___:f-+-+-l--H 
California ..• ·----I-+..P~~~...j...---1-~~.J-...j...-.J--I,...-+--f---J.-~+--+--I--H 

Pennsylvania .. ---1-+-+~~.J--J.----1----i~.J--I--.J--I'--.J--f..--J.-~.J--I--/--H 

Maryland .•.. ··---1-+..P-.j~f---+--J.-Jf-:-f---1--J.-J,--l-+--J.-!-+-+-+-H 
New Jersey ··----1-+..P~~-l-+-J.---lf---J-+-J.-J--.:-J-+--J.-!-+-+-+-H 
Minnesota ....•••. l'...,-'l.,l---t-+--+-1r-+-+--+-1f-t-+-+-l-+-+-+-1f-+-+-t 
Missouri. •.•.••••• ,.~...,.._+--+--+-t-+--+--+-t-+--+--+--t,-t-+-+--t-t-+-; 
Wisconsin ....... -~ ._._.....__L..._,___._.....__.__,___._..._....__,___.'--....___,__,___._.._.....__. 

FIG. 2.-Value of granite produced in the various States during the year 1895 (in millions of dollars). 



VALUE OF GRANITE PRODUCT, BY STATES, FROM 1Bgo TO tBgs. 

The following table gives the value of the granite output, by States, for the years 1890 to 18fl5: 

\ State. I -lS90.--- - -- 1891. ... -! 18D2. •

1

. 1893. I 1894. I W5.j 
I Arknnsu.A ............................ ...... ...... (a) $65,000 

1

. $40,000 ...... .... .... . $28,100 

1 

.... -~~ 
· California ....................................... --~ $1,329,018. 1, 300,000 1, 000,000 $531, 322 307, 000 $348,806 

Colorado...... .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. 314, 673 300, 000 100, 000 77, 182· 49, 302 35, 000 
Connecticut....... ..... ...... ...... ...... ........ 1,061,202 1,167,000 I 700,000 652,459 504,390 779,361 
~elawu.re .... .. .. .. .... . .. . .... .... .. .. .. .... ... 2~1, 194 210,000 ~50, 000 2_!5, 964 ~73, 805 

1 

_73,138 

?;.~~f.~::::::::::::~::::::::::::::::::::::::::::· ..... . :~~--~~~- . .... -~~0·-~~~-- ..... -~~~·-~~~- ..... -~~~~-~~~- ..... -~~~·-~~~ .. 1· ()~~: ~~~ 
Maine........................................... 2,225,839 2,200,000 I 2,300,000 1,274,954 1,551,036 1,400,000 
Marylan•l........................................ i47, 489 450,000 450,000 I 260,855 308, 966 276, 020 
Massachusetts .. , .. .. .. . .. .. .. .. .. .. .... .. .. .. .. . 2, :)03, 503 3, 600,000 . 2, 200,000 1, 631, 204 1, 994,830 I 1, 918,894 I 
Minnesota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356,782 ............. -~ 360, 000 270,296 153, 936 

1 

148, 596 
Missonri . .. .. .. .. .. . . ........... :. .. . .. . .. .. .. .. 500, 6<12 400, 000 3~5, 000 388, 803 98, 757 128, 987 I 
Montana......................................... (a) 51,000 36,000 1, 00 5,800 ............. . 
Nevada ........................................ :. (a) .. .. ............ !.... .......... 8,000 1,600 I 3,200 
New Hampshire.................. .. .. .. .. . .. . .. .. 727,531 750,000 725,000 442,424 724,702 480,000 
New .Jersey....................................... 425, 673 400,000 iOO, 000 373, 147 310,965 151, 343 
New York...... .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. 222, 773 225, 000 200, 000 181, 449 140, 618 68, 474 
North Carolina....... .. .. . .. .. .. . .. .. . .. .. .. . .. . 146, 627 .. .. . .. . .. .. .. 1.'i0, 000 122, 707 108, 993 I 75, 000 
Oregon .. . .. . .. .. .. .. .. .. .. .. .. . .. . .. . .. . .. .. .. .. 44, 150 3, 000 6, 000 11, 255 4, 993 1, 728 
Pennsylvania .. .. .. .... .. .. .. . .. . .. ... .. . .... . .. . 623,252 575,000 550,000 206,493 600,000 300,000 
Rhode Islaml. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. 931, 216 750, 000 600, 000 509, 799 1, 211, 439 968, 473 
Sonth Carolina................................... 47,614- 50,000 1 60,000 95,443 45,899 I 22,083 
South Dakota.................................... 304, 673 100, 000 50.000 27,828 8 806 38, 279 ' 
Texas .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. . . .. .. 22, 550 'i5, 000 50, 000 38, 991 ........ ' ................... ·I 
¥!~~~o-~i ::: :~~ :::::::::::: ~::::::: ::::::: :::::::: 58~; ~~g .. · "766:666.. 6~~; ggg ns, ~~g · .. "893,'956"1 ... i ·o67 ·7is .. j 
Virginia .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. . .. .. .. .. .. 332,548 300, 000 300,000 103, 703 123.361 ' 70

1
426 

~iss:~~~!o~ .:::: :·.:::::::::::::: ::::::::::::::::: -~~~. o95 · · · · '466,'666. -~--- · ·4oo,'6o6·· · ·· · 'i33,'22o.: · ·· · 'i66:·o9s· -

1

,--·- ··so:·76i. · 

Tot.al ............ ·_.:..=_:_::~ .. :.: :_:_:_~ : _:_· ~ ....... \ 14, 464, 095 I 13, 867, 000 I 12, 6<12, 000 I 8, 808, 934 10, 029, 156 8, 894, 328 I 
a Granite valued at $76,000 was produced in Arkansas, Montana, :K eYada, and \Va•hiugtou together, and this amount is inclucled in the total. 

~ c z 
t:'l 

-l 
~ 
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GRANITE INDUSTRY IN THE VARIOUS STATES. 

Oaliforn·ia.-In 1894 the granite output was valued at $307,000; in 
1895, at $348,806. The gain of $40,000 is quite noteworthy, in view of 
the fact that in some other industries the year did not come up to 18!.!4 
in prosperity. Some of the producers speak encouragingly of the 
prqspects for 1896. The paving-block industry is at present suffering 
from the increasing use of the bituminous rocks mined in the State; 
furthermore, overproduction of blocks in 1893 and 1894 told decidedly 
on the output of 1895, and, as a· further consequence of carrying old 
stock, prices were reduced. Collections are still slow, and frequeilt.Iy 
three or four months' time had to be given in order to make sales. 

Oolorado.-The output of granite fell off somewhat in 1895, owing 
to the shutting down of a number of quarries, leaving but few active· 
producers. These, however, speak somewhat encouragingly of the 
prospects tor 1896. 

Oonnecticut.-Production in Connecticut, as shown by the increase 
from $504,390 to $779,361, has been quite active during the past year. 
The product for 1895 is the largest since 1891, when it amounted to 
$1,167,000 .. Prospects for 1896 are very good. 

Delaware.-Qnite a falling off in output is the result of operations 
in 1896. General depression is given as the cause. 

Georgia.-This State has managed to hold its own in the production 
of granite as well as marble. The figures for 1894 and 1895 are, respec
tively, $511,804 and $508,481. About one-half the output was in the 
form of paving blocks, for which there has been a pretty fair demand, 
although prices have had to come down somewhat to suit the hard 
times. The disposition of granite in its natural occurrence in Stone 
Mountain is such as to rende.r quarrying easy and much cheaper than 
in many other places. 

Maine.-The granite output in Maine declined from $1,551,036 in1894 
to $1,400,000 in 1895. Quite a large number of small quarries ceased 
operations altogether for the time, but they will probably resume when 
general business improves. Operators who have continued through the 
past three years without interruption have complained of poor business 
a.nd constantly lowering prices, particularly in the case of paving blocks, 
The increasing use of asphaltum pavement and of various kinds of 
paving bricks is beginning to be felt by producers of Belgian blocks, 
which, on being thrown out in large eities, have declined iri price suffi
ciently to allow of their use in some towns that have heretofore been 
content with macadam or similar cheap paving material. Some of the 
producers of the finer kinds of granite are complaining of competition 
with Scotch granite, which, they say, is more profitable to dealers than 
the American. 

Maryland . ...:.... The value of the output in 1894 was $308,966 and in1895 
$~7u,O:W, thus showing a decrease. The industry generally was dull. 
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A few large orders were filled by some of the leading producers, but 
these constituted almost the entire business for the year. 

Jlfassachusetts.-This State still stands at the head of the list of those 
producing granite. The reason for this preeminence is mainly that 
stone of all grades is to be found in the State, from the finest orna
mental stock to such material as is adapted only to road metal or pav
ing blocks. The quarrymen can thus adapt themselves to changing 
demands, as well as to periods of financial depression better than those 
of other regions in which the stone is restricted to fewer uses. The 
product in 1894 was valued at $1,994,830, in 1895 at ~!1,918,894.; so that 
while there has been some decrease, it is not proportionately large. 
The general complaint of lower prices for paving blocks is very similar 
to that so liberally made in Maine. As is also the case in Maine, a large 
number of small quarries have ceased operations entirely for the pres
ent, although when business improves th-ey will probably revive. 

Minnesota.-Production in Minnesota is about the same for 1895 as 
for 1894, although the amount is only one-half what was quarried in 
1892. All of the operators complain of the dullness of trade, although 
some are hopeful as to possibilities in 1896. A number of quarries 
ceased operations entirely. 

Missouri.-The output of granite in Missouri is somewhat in advance 
of 1894, but the figures are decidedly below those of previous years, 
particularly 1890, when the product was valued at $500,000. In a 
number of Western States, including Missouri, crushed granite formed 
an important part of th"e output. The use of crushed granite in road 
making seems to be increasing in a very satisfactory manner, a result 
due to a general disposition to improve roads, aided by the cheapness 
of stone owing to hard times. 

New Hampshire.-A very decided falling oft' in output marks the 
granite industry of New Hampshire in 1895. Without exception pro
ducers report very poor business and many ceased work entirely. 
Although many operators express themselves as disheartened, a few 
predict much improvement for 1896. Complaints of foreign competition 
are made by a number of producers. 

New Jersey.-Very little was accomplished in New J'ersey during the 
past year. The stone is mostly trap ruck and is largely used for road 
making at present, much of the stone being crushed. 

New York.-Low prices prevailed throughout the year in New York. 
Much of the product was crushed stone for road work. Prospects for 
1896 are more encouraging. 

North Oarolina.-Poor demands and low prices characterized the 
industry for 1895. Much of the product was for paving and curbing. 
Judging from the abundance of easily quarried granite of good quality 
in the State, ordinary prosperity in general business will undoubtedly 
result in making the granite industry quite an important one in North 
Carolina in the course of a few years. 
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Pennsylvania .. -Many quarries closed duriug the year. Those that 
continued in operation report very poor business. Some claims have 
been made that th~ extensive use of brick and asphaltum for paving 
material in Philadelphia has seriously reduced the paving-block output. 

Rhode Island.-The special item of interest which attaches to the 
consideration of granite in Rhode Island· is the fact that this State 
leads in the production of monumental aud ·ornamental stock. The 
quarries of Westerly are the most important. The output of 1894, 
valued at $1,211,439, was the largest in the history of the State. The 
product of 1895 was valued at $968,473, and while this is less than the 
product of 1894 it is greater than that of any year previous to 1894. 
Prospeets for 1896 a.re regarded as good. 

South Carolina.-Dull business is reported. More than half the out
put was in the form of paving blocks, prices for which were low. 

Vermont.-Hard times and low prices have not been able to prevent 
a larger output in Vermont. The value of the product in 18!)4 was 
$893,956, in 1895, $1,007,718, thus exceeding $1,000,000. With the 
exception of a slight decline in 1892 tlle value of the output in Vermont 
has steadily increased, so that the :figure for 1895 is the highest ever 
reacbetl in the history of the State. It is interesting to note that Ver
mont is the only granitp,:producing State which has regularly increased 
in output, so that for last year the figures reached a maximum. 

Yirginia.-Business on the whole was very dull in Virginia during 
1895. The outlook for 1896 is somewhat better. 

Wisconsin.-The same conditions of depression that existed in 1894 
are again referred to by producers in Wisconsin to account for a very 
poor condition of business in 18!)5. The value of the output in the 
latter year is about one-half that of 1894. 

~IARBLE. 

VALUE OF MARBLE PRODUCT BY STATES. 

The following table shows the value of the marble produced in the 
United States during the year 1895, by States: 

Value of marble proiluct jo1· the year 1895, by States. , 

r------~--------- ~------~---

State. 

California _______ _ 

Georgia _________ _ 

Idaho·-----------

Iowa ..... ---··---

l ~laryland _: __ ----
Massachusetts ___ . 

-value. 

$22,000 

689,229 

2,2GO 
13,750 

145,000 

2,000 

State. Value. 

New York-------· $207,828 
Pennsy Ivania _ _ _ _ 59, 787 
Tennessee _ _ _ _ _ _ _ _ 362, 277 

Vermont __ . _ _ _ _ _ _ 1, 321, 598 

'l'otal _____ . 2, 825, 719 
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The value of the output in 189! was $3,199,.585. A falliiig off of 
$373,866 is thus evident. Improvement in the industry was noticeable 
toward the latter part of the year, and many of the producers speak 
quite hopefully of still more decided improvement in 1896. A number 
of operators who were entirely inactive in 1895 contemplate a resump
tion of business in 1896. The chief cause of the decline in 1895 was, 
naturally, business depression, causing greater economy in the use of 
ornamental material of every kind. Another reason is one which is 
independent of hard times-namely, the increasing use of granite for 
cemetery purposes and fm• polished interior work in public buildings. 
Owing to the invention of new machinery for turning, polishing, and 
carving granite, and the use of improved abrasive material, this stone 
is coming more and more into general use and thus into competition 
to a certain extent with the softer and more easily finished marble. 
Prices for marble products have declined somewhat in a number of 
localities during the past two years. 

The adoption of a number of the leading marbles of the United 
States in the new Congressional Library Building in Washington fur
nishes a fine opportunity for the comparative study of these materials 
as well as of a number of varieties of Italian marble. Probably no 
other building in the world shows so well the beauties and fine effects 
obtainable in marble, whether in polished slabs or carved or otherwise 
finished, as does this magnificent structure. 

The following table shows the value, by States, of the marble pro
duced during the years 1890 to 1895, inclusive: 

VaZ.ue of rnarble, by States, front 1890 to 1895, ' 

I , --.-St-at_e_. _______ 
1 

____ 1_8_9o_. ___ l·----l-89-l.----l----l8-92_._· __ 

Cahforma.. .. . . . . .. . . . . $87,030 $100,000 $115,000 

Georgia ............... . 196,250 275,000 280,000 

Idaho ..........................................•................. 

Iowa ............................................................ . 

Maryland ............. . 139,816 100,000 

Massaehusetts ..................................... . 

105,000 

100,000 

New·York ............ .. 354,197 390,000 380,000 

Pennsylvania ...................... .. . 45, 000 50, 000 

Tennessee ............. . 419,467 400,000 350,000 

Vermont ............. .. 2, 169, 560 2, 200, 000 2, 275, 000 

Scattering. . . . . . . . . • • • . . 121, 850 100, 000 50, 000 I 
L-----·-ro_t_al_ .. _·_· _· ._._· ._._·_· -:~~3~·-4~8-8_,~1-7-0~~:==3=, 6=1=0,=0=0=0=-'-~ ,_3_,_7-05~ 
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Value of marble, by State8, from 1890 to 1895-Continued. 

I State. 

~~a~fornia ... ___ ...... __ 

1893. 
, ____ 1_8-94_. ___ , ____ 1895. I 

Georgia .............. .. 
Idaho. _____ ........... . 

$~0, 000 

261,666 
4,5(}0 

$13,420 

724,385 

3,000 

Iowa ............. ·----· ---· .......... ·----· .... ___ _ 

Maryland . . .. . . . .. .. . . . 130, 000 175, 000 

Massachusetts .................. ---------- ........ .. 

New York.............. 206,926 

rennsylvania ... -- .. - --- 27,000 

Tennessee ... - .... _... .. HiO, 000 

Vermont .. __ .. _.... .. .. 1, 621, 000 

501,585 

50,000 

231,796 

1,500,399 

$22, ooo I 
689,229 

2,250 

13, 750 

145,000 

2,000 

207,828 

59.787 

362,277 

1,321,598 

Scattering ........................... ________ ...... ,---- ........ .. 

Total ..... ____ ... -~--2~1C092" - 3, 199, 585 i 2, 825, 719 

THE MARBLE INDUSTRY IN THE VARIOUS STATES. 

Oalifornia.--Marble quarrying in California was very much restricted 
during 1895, and producers, without exception, have expressed them
selves in the most unqualified manner to the effect that there was 
scarcely any inducement to continue quarrying during the year. 
Operators are awaiting such revival in business as will justify them 
in renewing their efforts. Under ordinarily good conditions of trade 
the State is equal to a production of marble valued at $100,000 per 
annum, but, as is evident from the table of production, the figure for 
1895 is far below this limit. 

Idaho.-A small amount of marble was produced in Cassia County 
during 1895. Larger amounts would doubtless be quarried if business 
were in a normal condition. Quarries are at present being opened near 
Albion, Cassia County, and an output may be looked for from these 
inl896. · 

Georgia.-The activity of marble quarrying in Georgia during the 
past two years is almost phenomenal, when the depressing conditions 
of trade generally are considered. The product for 1895 was valued at 
$689,229, which falls but little below the corresponding figure for 1894. 

A most commendable spirit of business enterprise has been shown 
in the development of these quarries since the year 1884. The stone 
is now well and favorably known throughout the country for interior 
decoration as well as for outside construction and cemetery work. 

Improvement in demands was noticed toward the latter part of the 
year, and for building, both exterior and interior, the outlook for 1896 is 
good, much better, in fact, than for ornamental and cemetery products. 

Iowa.-Marble production in Iowa is of recent date, but, as the ma
terial appears to withstand exposure very well, there is no reason why 
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it should not develop into a permanent industry. The stone is not what 
would be called highly crystalline, and some of it is not, in the strict 
sense of the term, true marble; it is really a coralline limestone in 
various stages of metamorphism, some of it being crystalline. In the 
form of ma.ntels and other kinds of interior decoration it gives very 
pleasing effects, some of the coral markings being very delicate and 
beautiful. As is evident from the table of production, but little bas as 
yet been accomplished in the way of actual output. 

Maryland.-The Maryland marble quarries, like those in a number of 
other States, have produced less stone in 1895 tlian in the preceding 
year, but, with tile improvement in general trade, activity in quarrying 
will doubtless increase. The Maryland marble is so thoroughly well 
known for its desirable qualities that, while production fluctuates a 
little according to changes in commercial activity, it is as little a:li'ected 
by financial depression as any similar stone in the country. 

Massach·usetts.-Marble from quarries at Lee, in this State, has long 
been quarried, but at present but little is being produced. 

New York.-Iu 1894 the value of the marble output was much higher 
than usual. This was due to greatly increased activity at Tuckahoe. 
The figure for 1895, namely, $207,828, is somewhat below the customary 
output, but the restricted production is entirely due to the depression 
in business, which caused a number of quarries to suspend operations 
for the year. Some of them resumed production early in 1896, and the 
quarrymen regard indications for 1896 as much better than for two 
years past. 
· Pennsylvania.-Quarries in Montgomery and Chester counties pro

duce an annual output of about $65,000 value. The Montgomery 
County stone has been known to the trade for a long time, and for 
building purposes it has a well:established reputation. The Chester 
County stone is of comparatively recent discovery, but it is rapidly 
making a reputation for its adaptability to building purposes, for which 
most of it is used. 

Tennessee.-During the past year quite a significant advance has 
been made in the marble industry of this State. In spite of :financial 
depression the value of the output has increased from $231,796 in 1894 
to $362,277 in 1895. The chief use to .which Tennessee marble has been 
put in the past is interior decoration, although at the period when 
marble-topped furniture was fashionable large quantities were devoted 
to this use. At present the stone is strongly advocated by the produ
cers as an outside building material; judging from its appearance in 
a number of buildings in which it has been used it will probably make a 
reputation in this line. Improvements in quarrying methods are being 
made, and it will be a matter of surprise if the industry does not show 
a remarkable advance within the next few years. 

Vermont.-About one-half of the marble output of this country 
. comes from Vermont. In 1892 the value of the output was $2,275,000, 

17 GEOL, PT 3-49 



770 MINERAL' RESOURCES. 

probably tlie highest figure which the industry has' ever reached in 
any one ~·ear. Since that time there has been a decline, eaused entirely 
by the general dullness of business. The output for 1895 is valued at 
$1,321,598. Indications for. 1896 are for better business than for 
several years pa!'lt. A few firms who have almost entirely suspended 
operations during 1895 expect to resume iii 1896. · 

SLATE. 

VALUE OF SLATE PRODUCT, BY STATES, 

• The following table shows the output of rocfing and milled slate in 
1895:' 

Value of Blate product it! 1895, by StateB. 

I 
Roofing slate. 

Other 
Total value. I State. purposes 

Squ:'re~. Value. (value). 

--

Califo~nia ........ --I 1,500 $10,500 ------------ $10,500 

Georgm ............ · 2,500 10,675 ------------ 10,675 

Maine .............. 23,774 118,791 $21,363 140,154 

Maryland .......... 13, 188 59,157 1, 200 60,357 

. New Jersey ........ 

1 

200 700 ·----- ·----- 700 

New York .......... 13,624 90,150 1, 725 91,875 

Pennsylvania ....... 426,687 1,437,697 210,054 1; 647,751 

Vermont ........... 221,359 531,482. 93,849 625,331 l Vi,giolo .......•. ,. ,27,095 92,357 19,000 111. ,., I 
Total ........ 729,927 2,351,509 347,191 ~8,700 

-----~---

' ' . 
The table shows a total output of 729,927 squares of roofing slate, 

valued at $2,351,509. The corresponding totals for 1894 were 738,222 
squares, and $2,301,138. It is evident that, although the number of 
Jquares produced is somewhat less in 1895, the v~lue is greater, show
ing an increase in the value per square, namely, from $3.11 in 1894, to 
$3.23 in 1895. 

This gain in value per square is not what .would be expected as the 
result of reading statements niade by many of the producers, who 
claimed that prices had fallen since 1894. Taken as a whole, the slate 
in!lustry is in better condition than it was a year ago. The following 
table shows the average annuai price per square of roofing slate 
since 1890: 

Average annual price per Bquare of roofing slate for the entire country. 

1890 .... ---- --·---. ·-- .. ---- $3, 3411893 .... ----- ... - : . .. - ...... $3.55 
1891 .. :.. -- .... -.......... - 3. 49 1894-- .... - . -........ - .. .. . . 3. 11 
1892 ................. -... ••• 3. 58 1895 ...... -- .... .. . .•. ...... 3. 23 
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The following table shows the value of the production of slate, by 
·-·- --- -- -· -- .. Sta:tes·, during the years 1890 to 1895, inclusive:; 

i . 

Value of slate, by States, from 1890 to 1895. 

~ I 
1890. - ·- ··--

. State. Other pur-
Roofing slate. Value. poses than Total value 

roofing, value. 
----

Squares. 
Arkansas ....... ---- ------ ·----- ··-··· ------ ·----- ·----- -----.---.--------
California _________ . 3,104 $18,089 -----· ------ . -~18, 089 
Georgia _______ . _ . _ . 3, 050 14,850 $480 15,.: 30 --
Maine ...... -------- 41,000 .201,500 18,000 219,500 
Maryland ·----· ---- 23,099 105,745 4,263 110,008 
New.Jersey ..... ____ 2, 700 9,675 1,250 10,925 
New York __ . _______ 16,767 81,726 44,877 126,603 

__ Pennsylvania ..... __ 476,038 1,641,003 370,723 2,011, 726 
Utah ............... -----· ------ ···--· ------ ' ------------ --------------
Vermont _____ _' ..... 236,350 596,997 245,016 842,013 
v· . . I 30,457 113,079 113,079 ugnna. _____ ...... ·----- ------
Other States a •• _ .. _, 3,060 

I 

15,240 .......... ------ 15,240 

Total 
I 

835,625 2,797,904 684,609 3,482,513 I --------1 
-

1891. 

State. Other hllf· 
Roofing slate. Value. posest an Total value. 

roofing, value. 

Squares. 

Arkansas ....... ----. 120 $480 ·----.-------- $480 
California ..•.. - .... 4,000 24,000 -----.-.---.--- 24,000 
Georgia.: .......... -~ 3,000 13,500. -----.- .. ------ 13,500 
Maine ........ ·----- 50,(100 250,000 ------------ 250,000 
Maryland ____ _._--·- 25, 166 123,425 $,2,000 125,425 
New Jersey ......... 2,500 10,000 ------ ·----- 10,000 

·New York---·------ 17,000 136,000. 40,000 176,000 
Pennsylvania .... -... 507,824 1,741,836 401,069 2,142,905 
Utah ..... _ ........... __ ......... -----------· ·----· ------ ---- ----·---·· 
Vermont .... ------. 247,643 698,350 257,267 

I 
955,617 

Virginia ........ __ .. 36, 059 127,819 ···--------- 127,819 
Other States a ...... -----------· ------------ ------ ·----- ---------- ..... 

I 
Total ---· ·---1 893,312 3,12~,410 700,336 3,825,746 

a Includes Arkansas, Michigan, and Utah. 
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Value of slate, by States, from 1890 to 1895-Continned. 

l 1892. 

State. Other pur-
Roofing slate. Value. poses than Total value. 

roofing, value. 

Squares. 
Arkansas ........... ------------ ··---------- ------------ ---------- ·---
California .......... 3,500 $21,000 ------------ $21,000 
Georgia ............ 2,500 10,625 ----- ------ 10,625 
Maine.····-- ....... 50,000 250,000 ------------ 250,000 
Maryland ···--- ---- 24,000 114,000 $2,500 116,500 
NewJersey ......... 3,000 12,000 -----· ------ 12,000 
New York .......... 20,000 160,000 50,000 210,000 
Pennsy 1 vania ....... 550,000 1,925,000 408,000 2,333,000 
Utah ............... ------ ·----- ·----· ------ ------------ --------------
Vermont ........... 260,000 754,000 260,000 1,014,000 
Virginia ----------- 40,000 150,000 ------------ 150,000 

Total ------·· 953,000 3,396,625 720,500 4, 117, 125 

--

1893. 

State. I Other pur-
Roofing slate. Value. poses than Total value. 

roofing, value. 

Squares. 
I Arkansas ---------- ------------ ------------ ------------ --------------

California ......... I ------------ ---- --------~---- ·------- ---- ·----- ... 
Georgia ............ 2,500 $11,250 ------------ $11,250 

Maine .............. 18,184 124,200 $15,000 139,200 

Maryland .......... 7, 422 37,884 ·----- -----· 37,884 

NewJersey ......... 900 3,653 ·------ -----· 3,653 

New York .......... 69,640 204,776 206 204,982 
Pennsylvania ··---· 364,051 1, 314,451 157,824 1,472,275 
Utah ............... 75 450 400 850 

Vermont ........... 132,061 407,538 128, 194 535,732 

Virginia ----------- 27,106 104,847 

I 

12,500 

I 

117,347 

Total ·------- 621,939 2,209,049 314,124 2,523,173 
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Value of Slate, by States, from 1890 to 1895-Continued. 

1894, ~ State. Other pur· 
Roofing slate. Value. poses than Total value. roofing, 

value. 

Arkansas ........... 
Squa·res. 

------------ ------------ ....................... ---------· ----
California .......... 900. $5,850 ------------ $5,850 
Georgia ............ 5,000 22,500 ------------ 22,500 
Maine .............. 24,690 123,937 $22,901 146,838 
Maryland .......... 39,460 150,568 2,500 153,068 

. New Jersey ......... 375 1,050 -----· ............ 1,050 
New York .......... 7,955 42,092 2,450 44,542 
Pennsylvania ....... 411,550 1,380,430 239,728 1,620,158 
Utah ............... ------------ ·----------- ------------ --------------
Vermont ........... 2H,337 455,860 202,307 658,167 
Virginia ............ 33,955 118,851 19,300 138,151 

Total. ........ 738,222 2, 301,138 489,186 2,790,324 

1895. 

State. Other pur-
Roofing slate. Value. poses than Total value. roofing, 

value. 

Squa>·es. 

California ..... .- .... 1,500 $10,500 ........................ $10,500 
Georgia ............ 2,500 10,675 ------------ 10,675 
Maine .............. h774 118,791 $21,363 140,154 
Maryland .......... 13,188 59,157 1,200 60,357 
Ne~Jersey ......... 200 700 ------------ 700 
New York .......... 13,624 90,150 1, 725 91,875 
Pennsylvania ......... 426,687 1,437,697 210,054 1,647,751 
Vermont ........... 221,359 1 531,482 93,849 625,331 
Virginia ............ 27,095 92,357 19,000 

111, ,, I 
L Total. .......... 729,927 1 ~351,509 347,191 

1

~8,~00 
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THE SLATE INDUSTRY IN THE VARIOUS STATES. 

Oa.lifornia.-While the production of slate in California has never yet 
reached large proportions, the product has always commanded a good 
price. The demand for slate as a roofing material is curtailed by the 
cheapness and ex(lellence of redwood shingles produced in the State. 
There is no reason at present to expect that the production of roofing 
slate will increase markedly within the 11ext few years. The output 
comes entirely from Eldorado County. 

Georgia:-The output of slate in Georgia has been about the sa.me 
for:the past five years, with the ~exception of 1894, wheii it reached a 
totkl of 5,000 squares. In 1895 the total was 2,500 squares, but indi· 
cations for ·steady improvement are better now than they have been, as 
the: producers are better prepared than formerly to fill orders promptly. 
There seems to be no reaSOJ.! why tlie production of slate in the South 
should not prosper, for the material is good and should supply the whole 
Southern trad-e, both fo.t roofing purposes and ·manufactured articles or 
milled stock. The entire output comes from' Polk County. 

Maine.-Qqarries in Piscataquis County yielded an output valued at 
$140,154. Of this value, $118,791 represents the value of 23,77 4 squares 
of roofing slate, while the remainder is the value of milled stock. The 
roopng slate commands a price well above the average for the country. 

Maryland.-Productive quarries are all in Harford County, near the 
Pennsylvania. Stlltte line, and form a part of what is known as the Peach 
Bottom region. Tl).e product has always been favorably regarded for 
roofing purposes, and the price per square is higher than the average 
for Pennsylvania slate. 

New Jersey.-The slate produced in this State comes from Sussex 
County, and the quarries form a continuation of the Pennsylvania slate 
belt. Prod;uction on the New Jersey side ~t the line bas never been 
very considerable. 

New York.-The output of 13,624 squares of roofing slate, valued at 
$90,150, comes from Washington County, near the Vermout line. · Most 
of the product is of a brig-ht cherry-red color, and as-it is the only slate 
in the country of this color it commands a high price. Used with black 
slate, it forms a very pleasing combination in the root: · · · 

Pennsylvania.-Thevali1e of the slJJ,te output in Penn!!!y~vania·amounts 
each year to inore than half of the total value for the whole country. 

The I productive counties are Berks, Carbon, Lehigh, Northampton, 
and York. There is very little difterence between the years 1894 and 
1895 in total output, but it is intere~ting to note that the average value 
per square has increased from $3.35 in 1894 to $3.39 in 1895. This dif
fereuce is not great, to be sure, but it is sufficient to indicate an improve
ment, which will probably continue in 1896, as the general prosperity 
of the country increases iu its recovery ft:om the depression of the past 
few years. 
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Vermont.-This State is second only to Pennsylvania in the produc
tion of slate. The product comes from Rutland County and differs 
from Pennsylvania slate in color, the latt.er being entirely black, or 
nearly so, while Vermont slate is of various sh~des of green and purple. 

Vermont slate is easily and cheaply quarried, and the industry can 
be successfully prosecuted at lower prices per square than in any other 
State. There has been but little change (a slight increase) over 1894, 
but as is true in Pennsylvania also, indications for improvement in 1896 
are good. The average price per square in 1894 was $2.12, while in 
1~95 it was $2.40. 

Vir.ginia.-The output comes from Buckingham County. Although 
th~re was a slight decrease in output in 1895, it is hardly sufficient to 
be significant. The production of milled stock is of recent date, but 
seems to be :firmly established as a permanent addition to the industry 
in the State. 

SANDSTONE. 

VALUE OF SANDSTONE PRODUCT BY STATES. 

The year 1895 shows a slight improvement in the general condition 
of the industry. · 

The following table reveals a total of $4,211,314 as the value of the 
output in 1895; this means a gain of $265,467 over 1894: 

Value of sandstone production in 1895, by States. 

State. Value. I State. -~ I 1- -

Alabama ......... $31,930 Montana ......... $31,069 
Arizona .. : ....... 20,000 New Jersey ....... 111,823 
Arkansas .... · ..... 13,228 New .Mexico. __ ... 2,700 
California ........ 11,933 New York ........ 415,644 
Colorado ......... 63,237 North Carolina ... 3,500 
Connecticut ...... 397,853 Ohio-------- ..... 1,449,659 
Idaho ... _ ........ 6,900 Pennsylvania ..... 500,000 
Illinois .. _ ........ 6,558 South Dakot~ .... 26, 100 
Indiana .......... 60,000 Texas ........ ~ ... 97,336 
Iowa ..... -------- 5,575 Utah ............. 5,00Q 
Kansas ........... 93,394 Washington ...... 14,777 
Kentucky ........ 25,000 West Virginia .... 40,000 
Maryland ____ .... 16,836 Wisconsin ....... .- 78,.000 
Massachuset.ts .... 339,487 Wyoming .. _ .... :. 10,000 
Michigan ......... 159,075 

Total. 4,211,314 
74,700 ·----· 

I Minnesota ........ .. 

I Missouri ......... 100,000 
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Ohio ....•.. ...•••. ~ ........... .-j ................. ~-----!--J 

Pennsylvania ..•• -~-+-•-.. ~-~--f---1-~~_J.--1---1-~~_j.-_J__.j_~ 
:New York ....... -~-+-•·+-~L-\.--f---1-~~_J.--1---1-_jL--_J. _ _J__.j__j 
.Connecticut _ ..... ~-+--+•+--J~-\.--f---1-~f--_J. _ _J__.j__j~_j_ _ _J__J__j 
Massachusetts .• -1--+•-+•+--1~-\.--f---1-~f-_J._-1-_.j__j~_j_ _ _J__J__j 
Michigan .....•••• ,.--... -.__j---f-+-+--l--~-+-+--l--+-+-+--1---+--1 

-New Jersey ...... ~~---.,..-t--t-+-+-t--+-+-+-1--+-+-.J--11---+--1 

Missouri .......•• ·-----.L.--l-...L--L-.L.-.l._..J..._.L-L.-.l.---L--.L.....JL--J.-.J 

FrG. 3.-Value of sandstone prodnc~d jn the various States during the year 1895. 

The following table shows the output of sandstone, by years, from 
1890 to 1895: 

Value of san~stone, by States, from 1890 to 1895. 

State. 1890. 1891. ~~~ 
Alabama ............... $43,965 $30,000 $32,000 
Arizona ................ 9,146 1, 000 35,000 
Arkansas ............... 25,074 20,000 18,000 
California .............. 175,598 100,000 50,000 
Colorado ............... 1,224,098 750,000 550,000 
Connecticut ............ 920,061 750,000 650,000 

Florida ................ (a) ...................... --------------
Georgia ................ (a) ........ ----·-·-- 2,000 

Idaho .................. 2,490 ------------- 3,000 

Illinois ................. 17,896 10,000 7,500 
Indiana ................ 43,983 90,000 80,000 
Iowa ................... 80,251 50,000 25,000 
Kansas ................. 149,289 80,000 70,000 
Kentucky .............. 117,940 so, 000 65,000 
Maryland .............. 10,605 10,000 5,000 
Massachusetts .......... 649,097 400,000 400,000 

Michigan ---.-.-. --- .... 246,570 275,000 500,000 

Minnesota .............. 131,979 290,000 175,000 

Missouri ............... 155,557 100,000 125,000 
Montana . _ ............. 31, 648 35,000 35,000 

Nevada ................ (a) ----- ·-------
__ ., ___________ 

New Hampshire ........ 3, 750 ------------- .............. , 
New Jersey ............ 597,309 400,000 aso,j 
New Mexico ...... · ...... 186,804 50,000 20,000 

a Sandstone valued at $26,199 was produced by Rhode Island, Nevada, Vermont, Florida, and Georgia 
together, and this sum is included in the total. 
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Value of sandstone, by States, from 1890 to 1895-Continued. 

State. 1890. 

I 
1891. 1892. 

I New York .. ·----- .. __ .. $702,419 $500,000 $450,000 
North Carolina _ ........ 12,000 15,000 . ... ----·-----1 
Ohio ............. ------ 3,046,656 3,200,000 3,300,000 

I 
Oregon ..... ------··----- 8,424 ·······------ 35,000 
Pennsylvania .......... 1, 609,159 750,000 650,000 
Rhode Island ... _ ........ (a) 

____ , ________ -------·------
South Dakota .......... 93,570 25,000 20,000 
Tennessee .............. 2,722 -------·----- ·-------------
Texas _ .. _ .............. 14,651 6,000 48,000 

Utah ... ---------- ...... 48,306 36,000 40,000 
Vermont .. ------·----- (a) -------·----- ---- ---------· 
Virginia ............... 11,500 40,000 -------·------
\Vashington ............ 75,936 75,000 75,000 
West Virginia ....... __ . 140, 687 90,000 85,000 
Wisconsin .............. 183,958 417,000 400,000 
Wyoming .............. 16,760 25,000 15,000 

Total-----·------ 10,816,057 8,700,000 8,315,500 

State. 1893. 189~. 189fi. 

Alabama ............... I $5,400 $18, 100 $31,930 
Arizona .. __ ............ 46,400 ------------- 20,000 
Arkansas ....... --- ..... 3,292 2,365 13,228 
California ... - .. -- ... -- .\ 26,314 10,087 11,933 
Colorado ............... 126,077 69,105 63,237 
Connecticut ............ 570,346 322,934 397,853 
Florida .... ------ ...... -----· ------- . ...................... -------------· 
Georgia .. _ ............. I 11,300. ------------- ......................... 
Idaho .................. 2,005 10,529 6,900 
Illinois ................. 16, 85!1 10,732 6,558 
Indiana .......... ------ 20,000 22,120 60,000 
Iowa ........... -------- 18,347 11,639 5,575 
Kansas ..... ---------- .. 24,761 30,265 93,394 
Kentucky ___ .--- .. -.--· 18,000 27,868 25,000 
Maryland _ ....... -- ---. 360 3,450 16,836 
Massachusetts .......... 22:l,348 160,231 339,487 

I Michigan -------------- 75,547 34,066 159,075 

I 
Minnesota .... --- ....... 80,296 8,415 

I 
74,700 

Missouri ____ ----. ·-----1 75,701 
I 

131,687 100,000 

a Sandstone valued at $26,199 was produced by Rhode Island, Nevada, Vermont, :Florida, and Georgia 
together, and this sum is included in the total. 
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Valne of sandstone, by States, frorn 1890 to 1895-Continnecl. 

~- State. ___ _ 1_89-l. 1894. -1895. I 
Montana . .. . . . .. . .. .. .. $42, 300 I $16, 5QQ _ $31, 069 

-~evada ., .................... _ ............................... .. 

New Hampshire .............................................. .. 

New Jersey .. _._ .. _ .. _ ... ,.. 267,514 217, 941.. _111, 823 

New Mexico............ 4, 922 300 2, 700 

~ewYork._ ....... _ ...... 415,318 450,99~ 415,644 

North Carolina.... .. . . . .. .. .. . .. .. . . .. .. .. . .. .. . . 3, 500 

Ohio , .. , , ...... _... . . .. 2, 201, 932 1, 777, 034 1, 449, 659 

Oregon ............................................... , ...... .. 

Pennsylvania . . . . . . . . . 622,552 349,787 500,000 

Rhode lsla_nd._ .. _ ....... _._ ,-..................................... . 

__ S~JU th Dakota . . . . . . . . . . 36, 165 9, 000 26, 100 

Tennessee ............... ' ........................ . 

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

Utah ................. .. 

77,675 

.136, 462 

62,350 

15,428 

97,336 

5,000 

Vermont ..................................................... .. 

Virginia .. .. .. . .. . . . .. 3, 830 2, 258 ............ .. 

Washington . . . . . . . . . . . . 15, 000 6, 611 H, 777 

West Virginia.......... 46,135 63, 8o5 40,000 

Wisconsin ......... ~ .. - 92,193 94,888 78,000 

Wyoming .............. 100 4,000 10,000 

Total -.- .- ,• ~ --- -... -.-~- 5,295,151 3,955,847 . 4, 211,314 

THE SANDSTONE INDUSTRY IN THE VARIOUS STATES. 

Alaba:ma.-Heports indicate a much more satisfactory condition than 
that which prevailed iri 1894, although, of course, the industry is st,ill 
struggling tinder adverse financia:l conditions. Prospects for 1896 are 
regarded as good. · · 

Arizona.-Quarries near Flagstaff were in operation during the year, 
producing an output valued at $20,000. This speaks well for the devel
opment of what may be before long an industry of some magnitude. 

Arkansas.-Operations of sandstone quarrying have never reached a 
considerable magnitude in Arkansas, but proportionat-ely much more 
was done in 1895 than in 1894. 

California.-Reports of operations in sandstone quarrying in Cali
fornia are rather discouraging, and an output valued at $11,933 is much 
smaller than was produced in this State a few years since, Building 
operations were very much curtailed in the past year. 

Colorado.-When the large sandstone outputs of 18!)0 and 1891 are 
considered, it is evident that at present the possibilities in this indus-
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. try are far from being realized. It iB encouraging to note, however, 
that better conditions for 1896 are unhesitatingly predicted by a num
ber of the producers . 

. Connecticut.-Tbe important aud lt;mg-knowu sandstone quarries of 
Portland and Cr<)mwell, Conn., yield most of the State's output of 
sandstone. Quite a marked improvement is to be noted for the year 
.1895, but the industry, as in most States, is far behind what it was in 
}890. and 1891 .. Some of the producers appear to be much encouraged 
.at the outlook for 1896. 

Indianct. 1-Quite a decided improvement in sandstone production is 
-evident for the year 1895. Most of the operators report an encouragiug 
outlook for 1896. 
. Kansas.-A decided increase in output characterizes this State iu 
1895. The output of 189.! was valued at-$30,265; the product of i895 
,reaches the valuation of $93,394. This is due to the increased output 
of a small number of prod,ucers: Prospects for- '!.896 are good. 

·r Massachusetts.-The year in. _Mas~achusetts bas been the most pro
ductive of sa~dstone since 189,2 .. The gains are due to the considerably 
jncreased output of a few important producers. Small operators com
plain of the hard times, a~d quite a number have stopped work until 
business generally shall improve. . 
· Michigan.-The total value of the sandstone output in 1895 ($159,075) 
means a heavy gain over 1894. Of this total, $35,107 is the value of 
grindstones and whetstones. In the production of these articles Michi
gan is annually increasing in importance, and the cessation of hard 
times will probably be marked by quite decided gains in this direction. 
Next to Ohio, Michigan is the most important State in grindstone and 
whetstone production. 

1Uinnesota.-The sandstone output in Minnesota was quite restricted 
,ip. 18!:14, hut by the operations of a few new firms the output of 1895 
.very largely e~ceeds that of the preceding year. The outlook for 1896 
is encouraging. 

· Jl'iiBsouri.-The output of 1894 was valued at $131,687. Owing to 
the fact that a number of quarrymen ceased operations during 1895, 
the total output was reduced· to a value of $100,000 in +895. Com
-plaints of business d~pression have been made by nearly all of the 
producers. · · 
· Montana .. -The output of Montana increased from $16,500 in 1894 to 
$31,06!:1 in 1895. The latter figure includes the value of stone used for 
lining converters and furnaces operating in the State. This stone was 
not on ·the market, but was quarried py the consumers. 

New Jersey.-The sandstone interests of New Jersey have been in the 
past, notably in the years 1890, 1891, and 1892, of very considerable 
magnitude, but the business depression of the past few years has been 

!Attention is called to a valuable article by Prof. '1'. C. Hopkins on the sandstones of western Indi
~JO!a · on pages 780-787 of this report. 



780 MINERAL RESOURCES. 

' very seriously felt. There seems to be no other reason for the falling 
off in production, as the stone has an established reputation as a valu
able building material. Many of the quarries have ceased operations 
in the past two or three years. The output of 1895 was valued at 
$111,823. 

New York.-The sandstones of New York have been so long and so 
favorably known that the financial depression of the past few years 
has done as little harm in this State as in any other in the country. 
The output of 1894 was valued at $450,992, and while the value for 1895 
($415,644) is somewhat less, the difference is not great. The general 
opinion seems to be that 1896 will show a decided gain. 

0/tio.-This State is far in the lead in producing sandstone. The 
output of 1890 was valued at $3,046,656, in 1892 at $3,300,000; since 
the last-named year the output has been declining, owing, apparently, 
only to the trying financial conditions which have marked this period. 
The output of 1895 is valued at $1,449,659, Most of the grindstone 
output of this country comes from Ohio. The value of the grindstones 
and whetstones produced is included in the above figure. 

Pennsylvania.-The output of Pennsylvania was valued at $500,000 
in 1895. This means quite a gain over 1894. The product is the result 
of the operations of a large number of comparatively small producers. 
Business was much better after August. 

South Dakota.-Owing to the commencement of quarrying operations 
by a few new firms, the output of this State increased from $9,000 in 
1894 to $26,000 in 1895. The sandstone of South Dakota is well worth 
the attention it has received, and there seems at present to be no doubt 
but that 1896 will show a considerably increased output, if financial 
conditions will permit. 

Texas.-Owing to increased operat~ons of a few important concerns, 
the output of sandstone in Texas increased from a valuation of $62,350 
in 1894 to $97,336 in 1895. This is the highest figure yet reached for 
sandstone in the State. 

West Virginia.-Productiou in West Virginia was not up to the 
average during 1895. There is plenty of good bridge and building 
stone in the State, but poor demand and low prices have restricted 
quarrying operations during the past two years. 

Wisoonsin.-Production fell from $94,888 in 1894 to $78,000 in 1895. 
The prospects for 1896 are much better. 

THE SANDSTONES OF WESTERN INDIANA. 

BY T. C. HOPKINS. 

Beds of santlstone of commercial importance occur in both the Upper 
and Lower Carboniferous strata of western Indiana. In the different 
deposits the stone varies in texture from very fine-grained to coarse
grained, and even to coarse conglomerate; in color from light-gray, 
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almost white, through various shades of buff, yellow, yellow-brown, red
brown, and red; in thickness from a few inches to more than 100 feet, 
sometimes regularly stratified in layers from a few inches to several feet 
in thickness, sometimes in one massive bed. These sandstones occur at 
more or less widely separated intervals over all the western and south
western part of the State of Indiana, including nearly one-third of the 
State. 

THE MANSFIELD SANDSTONE. 

The most important bed of sandstone in the State from both a com
mercial and scientific standpoint is the one designated in a recent 
geological report as the "Mansfield" sandstone, which is supposed to 
correspond stratigraphically to the Millstone grit of the adjoining 
States. It lies at the base of the Coal Measures unconformably upon 
the Lower Carboniferous limestone, or, in the absence of the limestone, 
on sandstone or shale of Lower Carboniferous age. The unconformity 
is shown both by the erosion channels and the basal conglomerate, 
composed of fragments of chert and limestone from the underlying 
rocks. It is overlain by shale, sandstone, or coal of the Productive 
Coal Measures, or by glacial drift. It varies in thickness from a few 
feet to more than 100 feet, and consists largely of a bed of coarse sand
stone1 but is associated in many places with lenticular and irregular 
masses of conglomerate varying in thickness from a fraction of an inch 
to 10 feet or more, and in some places with beds of variable thickness of 
shale, coal, and fire clay. _ 

The Mansfield sandstone outcrops at intervals over a belt of territory 
varying in width from a few hundred yards to 10 miles or more, and 
extending from north of the middle of the State border on the west in 
a direction east of south to and beyond the Ohio River, a distance of . 
more than 17 5 miles in Indiana. Over the northern half of this area is 
a mantle of glacial drift varying in thickness from a few inches to 200 
feet or more, and over the southern part of the area is a heavy covering 
of soil. The san~stone exposures are mainly confined to the water 
courses, and in some instances are continuous for a mile or more, but 
more commonly occur in small patches a few yards in extent, between 
which the stone is concealed by the drift or soil covering. 

In many places the occurrence of this stone could be traced on a good 
topographic map by its bold outcrops, forming perpendicular and over
hanging cliffs. These cliffs are caused by (1) the good weathering 
properties of the sandstone, and (2) the occurrence of a bed of very 
pyritiferous shale immediately underlying the sandstone, which shale 
not only disintegrates very rapidly compared with the sandstone, but 
the acid from the pyrite cuts away the underlying limestone rapidly. 
The erosive action· being greater along the water courses, the small trib
utaries have cut notches back into the bluffs bordering the larger 
stream~, thus giving the bluff a very winding course. These notches, 
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coves, or gorges extend back a variable distance from the main stream, 
depending upon the size and age of the tributary. In many places the 
upper limit of the Mansfield sandstone is a crescent-shaped cliff, with 
the stream in the middle of the crescent forming a waterfall. 

Color.-The many different colors of the sandstone may be conven
iently grouped into two general classes: (1) The brownstones; (2) the 
gray and buff stone, with variegated stone in each class. The coloring 
matter is mostly in~n oxide in various amounts and various degrees of 
hydration. Part of the blue and dark color may be due to carbonaceous 
material and iron pyrites. A sandstone may be colored, because the 
grains composing it are colored, or th'e cementing substance may be 
colored; in the latter case the coloring matter may simply form a film 
over the grain and another colorless or less brightly colored cementing 
substance may be present and form the bulk of the cement, or the wl10le 
mass of the cement may be colored and form the matrix in which the 
colorless grains are .embedded. The last condition prevails in the 
brownstones or red· sandstones of Indiana; the inass of the rock is 
made up of white or colorless quartz grains embedded in a matrix con
sisting almost wholly of iron oxide, but containing small quantities of 
clay and occasional mica flakes. · 

The red or brown stone deposits contain many different shades of 
color, due in part to the unequal distribution of the iron oxide, and in 
part to the different proportion:s of the hydrous and anhydrous oxides. 
The prevailing color is a purplish brown, closely resembling that of the 
average brownstones of Connecticut and Pennsylvania. In general it 
is of a brighter color than that of the Eastern stone, the lighter shade 
being due largely to an appreciable amount of light-colored nearly 
white siliceous gr.ains, supposed to be chert. Interspersed with this 

. red-brown color are patches of lighter yellow-brown and darker walnut
brown. In some localities the stone has a uniform red color, in no sense 
a brown. In such cases the iron is alm'ost entirely anhydrous, and forms· 
a much smaller percentage of the rock, so that the lighter color of the 
grai:tis modifies the deeper shade of the iron. This color is a very 
desirable one, as is shown ori' the outcrops and in the old buildings. 
The yellow, buft'1 and gray sandstones have a lower percentage of iron 
oxide than the red, and the iron is in the hydrous form. They are more 
common than the brownstones. 

Structure.-In most places the Mansfield sandstone occurs in a mass: 
fve bed varying from a few feet to more than 100 feet in thickness. In 
some places the massive seamless stone is accompanied by a few feet of 
thinly stratified stone, in others by a coarse conglomerate, and in many 
places by shale and fire clay. In many places it is characterized by 
false bedding. 

Texture:-The stone varies in texture from fine-grained sandstone to· 
very coarse conglomPrate. About nine-tenths of the bed is a compara
tively uniform medium to coarse-grained sandstone.' The remaining 



STONE •. 783 

one-tenth consists of shale, shaly sandstone, fire clay, coal, and con
glomerate. The conglomerate pebbles vary from those no larger than 
wheat grains to those several. inches in diameter. In general, the 
larger pebbles are composed of chert, and generally, but not always, 
lie at the base of the sandstone. The hard crystalline quartz pebbles· 
are sometimes closely aggregated in patches and sometiuies scattered 
through the sandstone. _ The brownstones contain much iron oxide; 
which in some places bas ferrugiuized the pebbles, often disintegrating' 
them after forming a crust of iron· oxide: These are known as iron· 
blisters or iron kidneys, and injure a great deal of otherwise· good 
stone. The iron oxide souietimes segregates along joint 'planes- or in 
regular masses in the body of the rock. There are certain areas, how
ever, which are almost entirely free from the segregated iron and which 
will furnish 'bttilding stone of- a superior quality. · 

The Mansfield stone is in inost places soft and friable when first 
quarried, but hardens on exposure to the air and sunlight.· II1 many 
places the stone is so soft when first quarried that the citizens are 
afraid to use it, fearing that it might crush under the buildings~ How
ever, no instance of such crushing is recorded. 

Chemical composition.-The accompanying table of analyses shows 
the stone to consist almost entirely of insoluble material and iron oxide. 
The insoluble material consists almost entirely of 'quartz grains as 
shown by microscopic analysis. There are small quantities of mica 
flakes in places. The iron oxide is most abundant in the brownstones. 
The microscope shows the presence of small quantities of other minerals 
iii minute grains, such as apatite, rutile, kaolin, feldspar, pyrite, etc · 

Chemical analyses of Mansfield sandstone. 

Insolu-
ble in Alum· Iron 

'No: Locality. hydro- ina oxide Colors of 
stones. 

Color of 
insoluble 
resiUutj, chlorio (.A.l,O, 

acid. 
)(Fe,O,) 

--
Per ct. 

6.29 I 
Per ct. Per ct 

1 Mansfield __ .. Brown . White__ 92. 16 . ____ _ 

2 .. Portland Mills-· .. do.-· ... do--· ... -- .. 2. 58 19.39 

j4. 91 
. 6. 60 

3 Judson .... : ...... do·-- ... do·-- 93.21 .51 

4 Hillsboro ...... · ... clo ...... do·-· 91.65 .56 

5 Fountain .......... do ...... do .... 91.66 .60 6.44 

6 llloomfield ...... do ...... do . _. 85. 29 . 19 11.82 

7 St; Anthony .... _do ...... do ... ·88.41 .63 s:4o 
! ·s GreenHill .... ·Red ....... do .. _1 !18:73 .28 .36 

. 9 Williamsport. B;dL ........ do· ... H8:57 :05 .65 

r 10 Fern: ............ :do ...... ~o ·-- ·--·--- .30 i. 03 

( fi :Cromwell, ·Brown .... do ... 70:84 13.15 2.48 
Conn. 

Lime 
(C.O): 

---

Per ct. 

0.05 

. 12 

. 12 

. 05 

.06 

.13 

.03 

.02 

·-----
3.09 

·--o--

Car-
bonic Tot<il. acid 

(CO,). 

--
Per ct. Per ct. 

. 004 98.50 

. 25 ·-------· 

. 095 98:85 

. 095 99.03 

. 04 98.79 

. 05 97.41 

.10 97:67 

. 024 99 .. 42 

. 016 99:31 

------

;;~J 9.73 

. .. 
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Durability.-Tbe Mansfield sandstime, despite its rather coarse grain 
·and friable nature, is an exceedingly durable stone, as is indicated by 
its topographic features and its appearance in the old buildings and 
bridges where it has been used. Sufficient laboratory tests have not 
been made to prove anything in regard to the stone. One or two 
samples from one locality show a crushing strength about equal to the 
average sandstone, a porosity above the average, and that the stone 
does not stand the fire very well. However, the field examination is 
sufficient to show that the stone, even though porous and friable, is 
exceedingly durable. The exposures are in most places bold, perpen
dicular, or overhanging cliffs, with compact, indurated surface, the bowl
ders having hard surfaces and generally sharp angles, with little or no 
disintegrated material scattered around them. In many places the 
stone retains glacial strioo well preserved. In a number of structures 
where the stone has been exposed fifty years or more, it shows no 
sign of disintegration and is harder and apparently in a better state 
of preservation than that in the quarry from which it came. The stone 
should be quarried early in the season and not exposed to freezing 
weather until thoroughly dry. 

Adaptability to masonry.-Its massive structure, coarse grain, dura
bility, and ease of working render this stone suitable for heavy masonry 
of all kinds, and unsuitable for work where a smooth finish or delicate 
carving of any kind is required; hence its fitness for building bridges; 
foundations, retaining walls, etc. 

Occurrence of the stone.-The position of the sandstone area has 
already been mentioned as extending in a broad strip in a direction 
east of south through the west-central part of the State. In this area, 
however, the character of the stone and the extent of the outcrops are 
by no means uniform. Through the northern half of the area the stone 
is covered by a bed of glacial drift, varying from zero to 100 feet or 
more in thickness; and in the southern half there is a heavy bed of 
disintegrated material. The exposures of the stone are for the most 
part in the bluffs bordering the water courses, sometimes forming bold 
cliffs along each side of the stream for several miles, but gener~Jly form
ing only isolat~d exposures of variable extent, separated by drift or 
soil covered slopes. 

The brownstone has been quarried at Mansfield, Parke County; 
Hillsboro, Fountain County; near Green Hill, Warren County; Judson 
and Portland Mills, Parke County, and St. Anthony, Dubois County. 
The quarries at the last three localities are in operation at the present 
time, the others being temporarily suspended. Good stone in suitable 
position for quarrying, but not yet developed, occurs near Bloomfield, 
Greene County, and on Rocky Fork and ou Sugar Mill Creek in Parke 
County. Smaller outcrops of less importance occur elsewhere in the 
area. 
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Bufl' and gray colored stone is more common and widely scattered 
than the brownstone. It has been quarried at Williamsport and Attica, 
and at many places in the vicinity of these towns in Warren and 
Fountain counties; at Rob Roy, Stone Bluff, Hillsboro, Wallace, and 
elsewhere in Fountain County; at Guion, Judson, and several different 
localities along Raccoon and Sugar creeks in Parke County, and at 
numerous small quarries throughout the area further south. 

THE PORTLAND STONE. 

Interspersed among the coal beds at a horizon above that of the Mans
field stone are several beds of sandstone which are commercially impor
tant at certain localities, but whose areal extent has not been traced 
out and which are probably more local in their occurrence than the 
Mansfield stone. One of the most important of the:;;e is the so-called 
Portland stone at Worthy, 4 miles above Hillsdale, on the west side of 
the Wabash River, in Vermilion County. The quarry is located on 
the Chicago and Eastern Illinois Railroad, between Terre Hal.llte and 
Chicago, and the principal markets for the stone are these two cities 
and intervening points. 

The quarry has been opened l,Jut a few years and has an extensive 
trade. It is well eq nipped with modern machinery, such as channelers, 
steam drills, and sawmill, and has its own locomotive for shifting cars. 
The stone is used for buildings, bridges, and similar purposes. As side 
wall fronts or trimmings, it has been used in two hundred or more 
buildings in Chicago. The court-house and church at Charleston, III., 
have been built of this stone. 

The stone occurs in a massive bed, which in the quarry shows a work
ing face of 51 feet without exposing the bottom of the stone. A core 
from the diamond drill is said to have been taken out to the depth of 
69 feet without reaching the bottom of the stone. However, the present 
quarry face extends to the bottom of the ravine, and deeper quarrying 
would require pumping, especially in wet weather. As there is no per
manent stream in the ravine, if the stone should prove to be of good 
quality to a considerable depth, it might prove to be cheaper to pump 
the water in wet weather than to remove the overlying waste material 
from a new surface, since the present quarry face has a thickness of 
25 feet or more of shale, fire-clay coal, and bowlder clay overlying the 
quarry stone. 

The Portland stone is finer grained and more complex in its compo
sition than the Mansfield stone. It is made up of angular quartz 
grains associated with feldspar and mica grains in a cement of clay, 
silica, decaying feldspar, iron oxide, and carbonates of lime and iron. 
The mica is muscovite in small ragged flakes intimately twisted among 
the quartz grains, thus serving as a bond of strength. 

17 GEOL, P'l.' 3__;__fl0 
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Chemical analysis of the Portland sandstone. 

1

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

I'e~-[ 
Silica .. _.- ... _. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91. 18 

Calcium carbonate·_ ............................... . 

Magnesia ............................ · ............. . 

Ferric oxide ....................................... . 

Alumina ........................... _ ........... ---· 

I Water and loss ..................................... _ 

L_ Total ·-- ........ _ ......... _ ......... ___ ..... . 

0.86 

1. 41 

1.12 

2.14 

~ 
The crushing strength of the Portland stone, as given by Professor 

Kramer, of Cincil;mati, is 6,825 pounds per square inch. 

THE CANNEL TON STONE . 

• Some of the oldest and largest sandstone quarries in Indiana are 
those near Cannelton, Perry County. Sandstone is exposed in the 
Ohio River bluffs in many places in Perry County and has been quar
ried at and below Cannelton, but the most valuable stone, and that 
which has been quarried most extensively, occurs on the bluff 2 to 4 
miles above (east of) Cannelton, at and below Rock Island, in sees. 
12, 13, and 14, T. 7 S., R. 3 W. The Mansfield sandstone and conglom
erate occur at the base of the blufl' at Rock Island, but is not quar,·ied 
except in small quantities for riprap. The dimension stone is all tcyken 
from beds overlying the Mansfield stone and in most places separated 
from it by a bed of black shale. It is finer 'grained than the average 
Mansfield sandstone, the average diameter of the grains being 0.14 
millimeters, the largest being 0.2 millimeters·. The chemical analysis 
shows a higher percentage of insoluble residue than the average sand
stone, but the residue is not all quartz, as in much of the Mansfield 
sandstone, but mica. Both muscovite and biotite occur. The quartz 
contains zircon, apatite, a~d rutile crystals . 

.AnalysiR of Cannelton sandstone. 

. . . . . -1~~ 
Residue, msolnble m hydrochlonc am d ... - ...... -.. 96.18 

Ferric oxide (FE20 3 ) •••••••••••••• ------ , _____ •.•••• 1.56 

Alumina (AhOa)---· ·----- ........ ·---·- ........ ---- .54 

Lime (CaO) ..................... __ ----- ---· ---- ---- .15 

Total .. _. _. _ .. _ ... _ ....... ____ ... _ ... __ . _. _ _ _ 98. 43 
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The color varies from a lemon-yellow to a light or dark gray. In 
general, however, the color is comparatively uniform at any one quarry 
opening, but varies from place to place. 

The color is in no place an attractive one for fine buildings, owing to 
the rusty yellow tint of the iron oxide which always occurs. It is bet
ter adapted to heavy masonry, where beauty is subordinated to ease of 
working and durability. 

The stone occurs in a massive bed which only rarely shows open bed
ding planes, but nearly always has an easy cleavage parallel to the 
bedding, so that it can be readily split into any thickness desired. 
This greatly facilitates the working of the stone, which is all done by 
band. In many of the openings there is not sufficient quarry floor to 
use a cbanneler to advantage. The stone occurs on the face of a steep 
bluff, and is overlain by black shale, which is in turn overlain by other 
sandstone. The stone is quarried back in the bluff until the thickness 
of the overlying shale becomes too great to remove and to permit any 
profit on the stone, which in some places is not far. 

The large cotton mill and the Catholic church at Cannelton are con
structed of stone from these quarries. There are in Cannelton a dozen 
or more smaller buildings, storerooms, and dwelling houses which are 
built of it; also many foundations, retaining walls, etc. It was used in 
the locks on the canal at Louisville, Ky., and for a similar purpose on 
the Green River, Kentucky. It bas been used in a number of places 
along the river for riprap, retaining walls, wharves, etc., even as far 
down as Memphis. 

The quarrying of sandstone at this locality will no doubt prove to be 
an important industry, as the stone occurs in a heavy deposit, is easily 
worked, and well adapted to heavy masonry. 

Sandstone has been quarried in small quantities at Brazil, West 
Baden, Paoli, Roc;kport, Coxville, Covington, The Glen, and elsewhere. 

LIMESTONE. 

PRODUCT IN rSgs. 

The following table shows the value of the limestone output for 
1895: 

Value of limestone production in 1895, with the uses to which the stone was applied. 

State. Lime. Buildinfand 
roadma ing. Flux. Total. 

Alabama---- ....•.. , $170,764 $26,319 $25,341 $222,424 
Arizona __________ __I 15,380 6,574 2,205 24, 159 

I 
Arkansas._ .... ____ .\ 39,282 8,094 . ----------- 47,376 

I Califorma __ ... --- --~ 244,580 . 77,631 . --------- ... 322,211 

do---·.·----· 8, 646 24,363 83,346 116,355 
. . I 

·---
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Value of limeBtone production in 1895, etc.-Continued. 

State. Lime. Building and J 

Flux_. I_To~ road making. 

Connecticut ........ $125,000 $29,333 -----· ------ $154,333 
Florida ............ 8, 500 2,050 ------------ 10,550 
Georgia ............ 12,000 ------ ·----- -·---------· 12,000 
Idaho .............. 7, 216 613 ------------ 7, 829 
Illinois ............. 164, 785 1,482,425 $40,452 1,687,662 
Indiana ............ 167,451 1, 395,286 96,239 1,658,976 
Iowa -------------- 114,205 324,136 11,160 449,501 
Kansas ............. 9,870 306,818 ------------ 316,688 
Kentucky .......... 37, 108 113,418 3, 604 154,130 

Maine .............. 600,000 100,000 --- .... ------- 700,000 
Maryland ... : ...... 150,000 50,000 ------------ 200,000 

Mas~achusetts ...... 55,000 20,000 ------·--·-- 75,000 

Michigan ---------- 70,589 350,000 4,000 424,589 

Minnesota ....... ~ .. 29,895 188,838 ------------ 218,733 

Missouri ........... 210,376 659,787 27,155 897,318 
Montana_ .......... 20,121 ------ ------ 75,000 95,121 

Nebraska ---------- ------------ 7, 376 ------------ 7,376 

New Jersey ......... 100,000 25,000 25,000 150,000 

New Mexico ........ 1,500 1, 875 ----------·- 3, 375 

New York .......... 610,206 406,991 25,985 1,043,182 

Ohio---·- .......... 613,575 668,124 287,014 1,568,713 

Oregon ............. ------------ 970 ------------ 970 

Pennsylvania ·----- 1,720,000 796,424 539,489 3, 055,913 

South Dakota ...... ------------ 4,000 ------ ------ 4,000 

Tennessee .......... 84,297 69,330 3,271 156,898 

Texas .............. 30,700 14,194 17,632 62,526 

Utah ............... 11,348 ------------ 11,155 22,503 

Vermont -·-----·--· 270,000 30,000 ------------ 300,000 
Virginia ........... 186,506 4,866 77,520 268,892 

Washington ........ 73,350 -----· ------ 2,560 75,910 
West Virginia ...... 25,922 5,413 11,557 42,892 
Wisconsin .......... 600,000 150,000 ·------·----· 750,000 
Wyoming .......... 650 ···········-

;: ;~:;;; ud l5, 308, ~; I Total ........ 6,588,822 7,350,248 

An inspection of this table shows a total value of $15,308,755 for the 
entire limestone industry for 1895. The total for 1894 was $16,190,118. 
There bas then been a decrease of $881,363. The value of the lime 
output for 1894 was $8,610,607 and for 1895 $6,588,822. The falling off 
in this item is nearly sufficient to account for the total decrease, but 
this has been offset by an increase of more than half a million in the 
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limestone used for fluxing in 1895. Large quantitieR of limestone for 
flux were used in the smelting operations of .Alabama, Colorado, 1\'Ion
tana, Ohio, and Pennsylvania, while neighboring States also supplied 
stone in increased quantity for this purpose. 

The value of lime made is slightly less than the value of stone used 
for building and roadmaking, while in 1894 it was greater than these 
two items. Roadmaking is annually making larger demands upon the 
limestone quarries. 

PRODUCT BY STATES FROM 18go TO 1895• 

The following table shows the value of limestone, by States, since 
1890: 

Value of limestone, by States, from 1890 to 1895. 

-~ srow. 

Alabama . --_-_-_-_ --_-_-_-_-__ -_-_I 

Arizona . ___ ..... _ .. _ .. . 

Arkansas ...... ____ .... . 

California .. _ .... _ ..... . 
Colorado ... __ . ___ . _ ... . 

Connecticut._._ ... _ ... . 

Florh~a ...... ------ -.---~ 
Georgia _ ...... _ .... _ •.. 
Idaho . _. _ . _____ . _. ____ _ 

I 
Illinois._._ ... ___ ....... I 
Indiana ..... : . _ ........ 

1 lowu, _______ ------ ------· 

Kansas .... __ ...... ----., 
Kentucky ____ ------ .... 

Maine ...... ____ .. ___ . _ -~ 

Maryland ____ ------ .•.. 

M~ss~chusetts .......... 

1 Michigan .. _ •.. __ .... _ .. 
J 

Minnesota .. _ ..... _ .... -1 
Missouri---------------~ 
Montana .. ___ .---- .... . 

~ebraska .............. -~ 
· New Jersey ....... _ .... . 

New Mexico------------
. I 

New York ............. . 

Ohio-------------------
Oregon ... __ ..... _ ..... . 

Pennsylvania----------

1890. 

$324,814 
(a) 

18,360 
516,780 
138,091 
131,697 

(a) 
(a) 
28,545 

2, 190, 607 
I, 889, 336 

530,863 
478,822 
303,314 

1, 523,499 
164,860 
119,978 
85,952 

613,247 
1,859,960 

24,964 

207,019 
129,662 

3,862 
1,708,830 
1,514,934 

(a) 

2,655,477 

1891. 1?;1 
-$-3-00-.-0-00-l--$3-25, 00~ 

20,000 
400,000 
90,000 

100,000 

-------------
2, 030,000 
2,100,000 

400,000 
300,000 
250,000 

1, 200,000 
150,000 
100,000 
75,000 

600,000 
1,400,000 

____ ,. ________ 

175,000 
100,000 

2,000 
1,200,000 
1,250,000 

2, 100,000 

18,000 
400,000 
100,000 
95,000 

5,000 
3,185,000 
1,800,000 

705,000 
310,000 
275,000 

1,600,000 
200,000 
200,000 
95,000 

600,000 
1,400,000 

6,000 
180,000 
180,000 

5,000 
1,200,000 
2,025,000 

1, 900,000 

----------- ---------------' 
a Limestone, valued at $77,935, was })roduced in Oregon, Georgia, Florida, Arizona: South Dakota, 

and Wyoming. The value ia included in tlw total. 
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Valne of limestone, by StateB, jr01n 1890 to 1895-Continued. 

r 'mm 
1890. 1891. 

_1892. ~~ 
Rhor1e Island ........... $27,625 $25,000 

..... :~~:_ ~~~ .. I South Carolina ......... 14,520 50,000 
South Dakota .•........ (a) a a • •"' • • ~ • • • • • 

Tennessee ......•....... 73,028 70,000 20,000 
Texas .................. 217,835 175,000 180,000 
Utah ..•..•.... , ..... · ••. 27,568 ------------- 8,000 
Vermont ..•.......•.... 195,066 175,000 200,000 
Virginia --------------- 159,023 170, 000 185,000 
Washington .......•..•. 231,287 25,000 100,000 
West Virginia .......... 93,856 85,000 85,000 
Wisconsin .............. 813,963 675,000 675, ooo· 
Wyoming .............. (a) --·---------- --------------

Total ............ 19,095,179 15,792,000 18,342,000 
~----~ 

State. 1893. 1894. 1895. 

Alabama ............... $205,000 $210,269 $222,424 
Arizona ................ 15,000 19,810 24,159 
Arkansas ............... 7,611 38,228 47,376 
California .............. 288,626 288,900 322,211 
Colorado .....•......... 60,000 132, 170 116,355 
C,onnecticut .....•..•... 155,000 204,414 154,333 
Florida .........•..•... 35,000 30,639 10,550 
Georgia ...........••... 34,500 32,000 12,000 
Idaho .................. 

1 

1, 000 5, 315. 7,829 
Illinois ................. 2, 305 .. 000 2,555,952 1, 687,662 
Indiana ................ 1,474,695 1,203,108 1,658,97() 
Iowa ................... 547,000 616,630 449,501 
Kansas ................. 175, 173 241,039 316,688 
Kentucky .............. 203,000 113,934 154,130 
Maine .................. 1, 17fi, 000 810,089 700,000 
Maryland .............. ___________ .,_ 350,000 200,000 
Massachusetts .......... 156,528 195,982 75,000 
Michigan ............... 53,282 336,287 424,589 
Minnesota .............. 208,088 291,263 _218, 733 
Missouri ............... 861,563 578,802 897,318 
Montana ............... 4,100 92,970 95, 121 
Nebraska ............... 158,927 8,228 7,376 
New Jersey ............ 149,416 193,523 150,000 J 
New Mexico ...•.....••. .. ----.---.--- 4, 910 3,375 

' -~---

a Limestone, val nod at $77,935, was })rod need in Oregon, Georgia, Florida, .Arizona, South Dakota, 
and Wyoming. "The value is included in the total. 
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Valne of limestone, by States, .from 1890 to 1895-Continned. 

I ; ''"" ..... __ Is~q-3· __ / ··1sn~. ---,.~ I 
NewYork .............. $1,l03,52fl $1,378,851 $1,043,182 · 

Ohio................... 1,848,063 1,733,477 1,568, 713 

Oregon_ .. : . . . . . . . . . . . . . 15, 100 . . . • . . . . . . . . . 970 

Pennsy lvanitt .. ~ --. -- -- 1,552,336 

R.hode IslamL .......... 2•1, 800 

South Carolin!)< ......... 22,070 

South Dakota .... ------ 100 

Tennessee .............. 126,089 

Texas .................. 28, 100 

Utah ............ -------- 17,446 

Vermont --------------- 151,067 

Virginia --------------- 82,685 

Washington ............ 139,862 

2,625,562 

20,433 

25, 100 

3,663 

188,664 

41,526 

23,696 

408, 810 

284,547 

59,148 

3,055,913 

4, 000. 

156,898 

62,526 

22,503, 

300,000 

268,8fJ2 

75,910 

'\VestVirginia. .......... 19,184 43,773 42,8fJ2 

Wisconsin ......... _.... 543,283 . 798,406 75G, 000 

w '::::~ : . : ;;,· ~· ;;; I:;;;;;~~ ;if I 15, 3il8, ::: I 

THE LIMESTONE INDU3TRY IN THE VARIOUS STATES. 

791 

Alabama.-Oonsidering the general condition of trade, the limestone 
output of the State in 1895 is higher than might be reasonably expected. 
The output of 1894 amounted in value to $210,269, while that of 1895 
reaches the figure $222,424. Of this figure $170,764 represents the 
value of lime made. In its production of good lime for building and 
other purposes the State is steadily acquiring a high standing in the 
South. 

Arizonn.-It is only within the last few years that limestone produc
tion has amounted to anything more than a very small figure. Since 
1893, however, there has been a regular annual increase. In 1895 the 
product was valued at $24,159. More than one-half of this figure is 
the value of lime made. 

Arlcansas.-The output of this State in limestone is greater than 
ever before. The value of the prod net in 1895 was $24,159; most of 
this represents the value of lime made. 

California.-The valut;~ of the product in 1895 was $322,215; this fig
ure includes the value of lime made, namely, $244,580. The re.mainder 
was used mainly for rough building and roadmaking. Dull trade is 
complained of, and a number of the smaller operators ceas~d quarrying 
for the year. 

Colorndo.-M'ost of the output of limestone in Oolorado,is used for 
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fluxing aJ:!d smelting gold and silver ores. The total value of the out
put was $116,355, of which $83,346 worth was for limestone used as 
flux. The output is a little behind that of 1894. 

Oonnectimtt.-In the burning of limestone to produce lime, Connecti
cut has done considerable in past years, particularly in 1894, when the 
value of the lime produced amounted to $204,414. All of the lime
stone output, with the exception of a very small portion, is burned into 
lime. In 1895 business seems to have been restricted to actual neces
sities, and the output is valued at $154,333. The vicinity of Canaan is 
the most important locality for lime burning. 

lllinois.-Next to Pennsylvania, Illinois is the most important in 
value of output. The extensive qn~rries at Joliet and Lemont are by 
far the most productive. The stone is used mostly for building and 
street work, and it has an enviable reputation for these purposes. 
A large quantity is annually used in Chicago. The value of the out
put in 1895 fell quite considerably below that of 1894. The figures 
for 1894 and 1895 were respectively $2,555,952 and $1,687,662. The 
only reason apparent for the decline is the usual one-financial de
pression, which operated to lower the prices and to _restrict output. 
Some of the larger operators report that the outlook fl>r 1896 is much 
better. 

•Incidental to the digging of the great Chicago drainage canal, enor
mous quantities of limestone have been blasted out by violent explo
sives, so that while the stone is too much shattered to be of value for 
building, it is nevertheless applicable to roadmaking, and it will all 
probably be used in time for this purpose. At present the stone 
removed in excavating the canal is piled in enormous heaps along the 
edges of the canal. 

lndiana.-1\fuch interest attaches to the limestone output of Indiana 
on account of the beauty of the oolitic stone for use in the finest build
ings. The Bedford oolitic stone has a national reputation as an orna
mental building stone, and it is also prized for its adaptability to 
ornamental carving and monumental work. In spite of hard times, the 
output increased from a valuation of $1,203,108 in 1894 to $1,658,976 
in 1895. In 1891 the output was valued at more than $2,000,000. The 
latter part of 1895 showed mueh improvement over the earlier part of 
the year, and for this reason the producers anticipate much better 
business in 1896. 

Slow collections marked the course of business throughout the year. 
As was the case in many States, small producers in considerable number 
shut down altogether, but they will probably resume business again 
when conditions are more favorable. Prices declined somewhat, and 
this fact, of course, made it necessary to handle much larger quantities 
of stone to bring up the valuation to its present amount. 

Iowa.-'.rhc value of the limestone output in Iowa fell off from 
$616,630 in 1894 to $449,501 in 1895. While this decrease is quite con-
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siderable, it is fully accounted for by the strained financ1a. conditions 
which were apparently keenly felt throughout the State. The resources 
of Iowa in limestone are undoubtedly large and important, and as devel
opments go on they will be more and more a feature in the annual prod
ucts from the State. Some of this limestone quite closely approaches 
the crystalline condition characteristic of marble and, indeed, some of 
it is used for ornamental work as marble, and with good eft'eet. About 
one-third of the output is burned into lime, but the prime importance 
of the stone lies in its adaptability for building and ornamental uses., 
The industry is widespread and the output comes from a large number 
of comparatively small producers rather than from a few operating 
upon a large scale, thus making the production of stone a matter of 
importance to the masses of the people. 

Kansas.-Most of the output in Kansas is devoted to building pur
poses, and of that a considerable amount goes into bridge work. Quite 
an increase in output was realized iu 1895, so that the entire yield was 
valued at $316,688. 

Kentucky.-Some improvement in the industry is apparent for 1895, 
namely, from $113,934 in 18!:14 to $154,130 in 1895, but the total still 
falls somewhat below the output of former years. Much of the· lime
stone of Kentucky is hydraulic, and this is treated of in this report in 
the article on cement. Kentucky oolite is well known for its beauty as 
a building and ornamental stone. 

Jlfaine.-The limestone of Maine is almost entirely burned into lime, 
which enters quite largely into the markets of the more important 
cities on the Atlantic Coast, particularly New York. The output of 
18!:15 was valued at $700,000, while that of 1894 was $810,089. In 18!:10 
the output reached the figure $1,523,500, and in 1892 $1,600,000, but 
since the latter year production has decreased, perhaps on account of 
competition with Canadian lime. 

111aryland.-After the publication of the report for 1894 it was found 
that a number of duplications of figures for output had occurred, mak
ing the total much higher than it should have been. The proper total 
for Maryland in 1894 is $350,000. Operations in 1895 were curtailed 
by reason of the general depression in business~ so that the total for 
the year is $200,000. 

ll1assachusetts.-Limestone prodnetion was at a low ebb during 1895. 
Produetion fell off from a valuation of $195,982 in 1894 to $75,000 in 
1895. Abandonment of the business by large numbers is the reason 

· for the decline. 
Michigan.-Bnsiness improved very considerably in1895. Producers 

complain, however, of slow eollections for the entire year. Most of the 
product was used for building and roadmaking. Prospects for 1896 
are good. 

11-'Iinnesota.-The output fell off from $291,263 in 1894 to $218,733 in 
1895. l\'lost of the produet is used for building. 
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Missnur·i.-A decided gain was made in the output of the extensive 
and commercially important quarries of this State. The valuation for 
1894 was $578,802; for 1895 it was $897,318. Three-fourths of the 
product is used for building and road construction, and the remainder 
is burned into lime . 

. 1Wonta.rut.-The output of limeRtoue in Montana increased from $92,970 
in1894 to $95,121 in1895. Most of the product is used as flux in .smelt
ing operations, while the remainder is burned into lime. 

New Jersey.-Tbe value of the output in 1895 was $150,000. This 
amount is about the· average annual output for the State. The usual 
complaints of poor business were made by many of the producers. 

New York.-The limestone industry of New York State is one of 
much importance because of the wide range of uses made of the stone 
and the further fact that the stone is of fine quality for aU these uses. 
The value ofthe total output in 1895 was $1,043,182. Of this total 
$610,206 is the value of lime made, while an amount valued at $406,991 
was devoted to building and roadmaking. In the intelligent selection 
and application of stone to roadmaking, few States are in advance of 
New York. The value of the limestone output in 1894 was $1,378,851. 
.A decrease for 1895 is thus apparent, but it is hardly more than the 
present condition of finances would naturally produce. Operators 
speak encouragingly of the prospects for 1896. 

Ohio.-The stone industry of Ohio is about equally divided between 
sandstone and limestone so far as the total value of the output is con
cerned. The limestone area is a wide one, and the industry is impor
tant to the masses of the people, since there is a large number of small 
concerns which in the aggregate foot up a large output. In addition to 
these are a few large concerns which annually contribute a considerable 
addition to the total for tJ1e State. The value of the product in 1895 
was $1,568,713; the corresponding figure for 1894 was $1,733,477. .A 
comparison of these figures shows a falling off in output, which is 
readily explained by the dullness of trade generally and the slowness 
of collections throughout the year. Some improvement is noted for the 
latter part of the year, and this leads naturally to the conclusion that 
1896 will show material gains. 

P13nnsylvan-ia.-'l'he limestone industry of Pennsylvania is the result 
mainly of a very large number of small operators, altho-ugh there are 
besides these a comparatively small number of producers operating 
upon a large scale. For the output of all kinds of stone the State 
stands first; there is, in fact, no kind of stone in commercial use which 
is not produced within its limits. In the production of slate it stands 
far in the lead of any other, as bas already been stated in the slate 
report of the present article. While, with the exception of slate, there 

·are no individual localities which stand out prominently for their stone 
output in the sense that makes Quincy, Mass., or Westerly, R I., 
remarkable; it is at the same time true that there are a great many 



STONE. 795 

places at which a moderate amount of commercially valuable stone is 
produced regularly and uninterruptedly year after year. The hard 
times have, of course, affected all industries in Pennsylvania in much 
the same way as other States, but in spite of such conditions the value 
of the limestone output amounts in 1895 to $3,055,913. .A little more 

·than half of this is the value. of lime, half a million dollars worth of 
which was used for blast-furnace flux, while the remainder is used for 
ordinary building and roadmaking. .A large quantity of the lime made 
is used for agricultural purposes. Considerably more attention is being 
given at present to the improvement of roads than formerly, and this 
accounts for no small part of the increase in output for the past two 
years. 

Tennessee.-The value of the limestone output for 1895 was $156,898. 
Somewhat more than half of this figure represents the value of lime 
made. 

Texas.-The value of the limestone· product in 1895 was $62,526. 
The output was greater than that of 1894. 

Vermont.-Limestone production in 1895 did not come up to the total 
for 1894. In the last named year the output was valued at $408,810, 
while the total for 1895 amounted to $300,000. More than half of this 
value is that of the lime produced. 

Virginia.-The product fell somewhat behind in 1895, being valued 
at $268,892; the difference, however, as will be seen by referring to the 
·table of productiou, is not great. 

Wisconsin.-The limestone output of this State is an important item. 
The annual product has been very steady for the past five years, and 
has ranged from $543,000 to $814,000. More than half the value of 
the entire product is the value of lime made. 

THE LIMESTONE QUARRIES OF EASTERN NEW YORK, WESTERN 
VERMONT, MASSACHUSETTS, AND CONNECTICUT. 

BY HEINRICH RIEs.I 

There are in the region given above several well-marked limestone 
belts presenting sufficiently distinctive characters to permit the fol
lowing classifications:· 

1. The dolomite area of Westchester and Dutchess counties, N. Y., · 
containing the quarries at Sing Sing, Tuckahoe, Pleasantville, and 
Patterson. 

2. The Cambrian limestone belt, including the quarries at Newburg 
and Stoneco, N. Y. 

3. The Helderberg limestones, of importance at Rondout, Catskill, 
Hudson, and South Bethlehem. 

I These notes are furnished with tho kind permission of :ilr. F. S. \Vitherbec, president Troy Steel 
Company, for whom they were collected.-Rms. 
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4. The Trenton limestones, with quarries at Glens :Falls, Hoosick 
Falls, and Whitehall, N. Y., and Fairhaven, Vt. 

5. The Stockbridge ltmestones, quarried at various points between 
Canaan, Conn., and North Pownal, Vt. 

6. 'l'he Vermont marble belt, extending from Dorset to Middlebury. 
7. The Black River limestone, quarried at Leicester Junction, 

Winooski, Swanton, and Highgate Springs, Vt. 
In these seven areas there are about 50 quarries, most of which are 

in operation. This does not include small openings which were oper
ated a short time and then abandoned. 

1. THE DOLOMITE AREA OF WESTCHESTER AND DUTCHESS 

COUN'l'IES, N. Y. 

Tuclwhoe, Westchester Co·nnty, N. Y.-The quarries at Tuckahoe are 
the most extensive, and are all opened in the same stratum, which 
extends northeast and sout.hwest and has a thickness of about 40 feet. 
The three firms are O'Connell & Hillery, Norcross Bros., and the Tuck
ahoe Marble Company, also known as J. Sinclair & Co. The rock in all 
is a magnesian limestone of granular character and moder~tely hard. 
Its character is quite constant. The bed dips steeply to the west and 
is bounded by beds of impure micaceous dolomite. O'Connell & Hil
lery's is the most southern quarry, and is but a short distance east of 
the Tuckahoe Railroad station. The rock is used chiefly for makiJ1g 
lime, but recently the manufacture of marble dust has been commenced. 
No special methods are used in quarrying, but a wire-rope tram proves 
an economical means of transporting the rock to the kilns. The rock 
from this quarry shows the following composition: 

Analys·is of UmeBtone from O'Connell g- Hill&ry's quarry, Tuckahoe, N. Y. 

I ~ ~~- · ; .. , ... ~I 
I 

caco., ____________________ .. __ .... __ .... __ .... _ .. .. 
2
7~ •• 

4

1

0

0 

1 
MgC03------- .................................. ---- v 

I 

InRolnble ....... ______ --·--- ______________ .... ...... ~-~ 

--~Total ____ ---- ____ ------ ...... ------------ ------~~ 

The Tuckahoe Marble Company's quarry is three-fourths of a mile 
to the north. The quarry is about 400 feet long and 40 feet deep. The 
output is used for building purposes. Norcross Bros.' quarry is about 
one-fourth of a mile north of the preceding. The rock is very similar in 
character, but the quarry is smaller. The marble is sawed and dressed 
at the works. Two analyses have been made of this stone, No. 1 by 
Professor Egleston and No.2 by the writer. 
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Analyses of limestone jron~ the No•·c•·oss Brothm·s qua•·ry, T1wkahoe, N. Y. 

No.1. No.2. 

--1-~----~ 

Per cent. 

Insoluble ___ .. __ ...... __ .. -- .. - .. --- _-- .·. -----. -----. 
Lime. ____ . _ __ __ __ __ __ __ __ __ __ __ __ __ __ __ 30. 16 

Magnesia _______ -- ____ . __ . ______ .. ------ 21. 25 

Carbondioxiue ___________ ··---- ____ ____ 47.30 

Ferric oxide ___ . ____ .. __ __ __ __ __ __ __ __ __ . 21 
"\Vater .. _ .. ___________________________ __ 

Silica ______ ---- ______________ ·---------

Alumina_-.----- ______ --·---- ______ ------
Loss---· _____________________________ __ 

Total. __ . ____________________ .. __ _ 

.02 

.24 

.19 

.63 

100 

Per cent. 

1. 33 

30.68 

20.71 

46.66 

.21 

.16 

~ 
I 
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Sing Sing, Westchester County, N. Y.-There are two quarries at Sing 
Sing, one belonging to Mr. Henry Marks, the other to the Ossinning 
Lime Company. Both are on the east slope of the hill overlooking the 
river at the south end of the town. ·In Marks's quarry the rock is a 
granular, fine-grained limestone, dipping steeply to the west, and is apt 
to vary somewhat in composition. lts chief use for many years has 
been as a jlux for the New Jersey Zinc and Iron Company, of Newark, 
N. J., whose chemist has kindly Rupplied the following analysis: 

Analyses of limestone from Sing Sing, N. Y. 

rer cent. Per cent. 

Silica . --. __ ------ -- __ . __ ... ______ -- --.. 6. 77 5. 94 
Iron and alumina. ____ . ____ .. _____ . ____ . 1. 81 2. 82 

Lime.----- - . ----- -- ____ . __ . ______ ------ 45. 02 29. 05 

L
Magnesia __________ . __________ . ____ -.--. 3 . .61 20 05 I 
P-h~o_s_p_h_u_r_l_ls __ --__ -_-_--_-_-_--_-_-_--_-_-_--_-_-_--_·_-_--_-_·_~------0-2_7 _ __,__-__ -_--___ · __ . __ 

The rock is carted ?-own to the river for shipment. 
The Ossinning Lime Company's rock is similar to Marks's in the 

upper portion of the quarry, but in the lower portion it is white and 
coarsely crystalline, resembling the Pleasantville rC)ek. This portion 
is used for making an excellent grade of lime. The rock is carried to 
the kilns at the river on a narrow-gauge tramroad. 

Pleasantville, Westchester County, N. Y.-The Pleasantville quarry is 
also operated by O'Connell & Hillery, successors to the Cornell Lime 
Company. It is the largest quarrr in the county. The limestone is 
remarkably uniform in its character, and on account of its white color 
and coarsely crystalline character has been called "Snowflake marble." 
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Nearly the entire output of the quarry is used for marble dust. The 
composition of the limestone, as giveu in the Sixteenth Annual Report 
of the United States Geological Survey, Part III, page 468, is as follows: 

.dnalys·is of Pleasantville (N. Y.) rnarble. 

~ , , _Percent. -1 
Calcium carbonate ........................ -......... 54.62 

Magnesium ear bonate ....................... -.. . . . . 45. 04 

Iron carbonate .... _ ............ -......... -. -.. . . . .. . 16 
Alumina ............. ____ ................. ··----.... .07 

Silica.............................................. .10 

Total .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 99. 99 

Small quarries have been opened up at Scarsdale, Westchester 
County, and Patterson, Putnam County, but they are no 'longer in 
operation. 

2. THE CAMBlUAN LIMJ~S'l'ONE BELT. 

Newburg, Orange County, N. Y.-There is a small quarry on the 
southwestern edge of Newburg, Orange County, operated by Miller 
Brothers. The rock is a blue, finely crystalline limestone with a 
marked bedding. The limestone is crushed and screened and then 
used for macadam roads in the vicinity. 

Stoneco, Dutchess County, N. Y.-One of the largest quarries in the 
State is at this locality, which is 2 miles above New Hamburg, on the 
Hudson River. It is owned and operated by the Hudson River Stone 
Company. The rock is a hard, fine-grained, silic~ous limestone, and 
the quarry has a working face about 500 feet long and 20 to 40 feet 
high. Tracks are laid from the dumping chute along the New York 
Central Railroad track to many points of the quarry face, thus giving 
a large working capacity. The limestone is crushed to many sizes and 
used for railroad ballast or road material. The rock powder is sold in 
large.quantities to the asphalt paving companies. The plant is situated 
between 'the river and the railroad track and affords excellent facilities 
for shipment. 

3. '!'HE HELDERBERG LIMESTONE QUARRIES. 

The Scutella limestone is of importance, and is worked by Benjamin 
Turner and the Newark Cement Company, at Rondout; by Mr. George 
Holdrcdge, at Catskill, and by Mr. F. W. Jones, at Hudson. At South 
Bethlehem the Tentaculite limestone is of importance, and is there 
quarried by Mr. P. Callanan. 
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Rondo·ut, Ulster County, N. Y.-lVIr. Turner's quarry has been but 
recently openctl. It is a small opening on the hillside about 200 feet 
above Rondout Creek, and between Rondout and Eddyville. The stone 
is sent down a chute to the creek, where it is loaded onto barges. It 
closely resembles in its character the limestone in the Newark Cement 
Company's quarry. This latter is a coarsely crystalline, fossilifer<>us 
limestone of moderately pure and rather uniform character. The bed 
is about 40 feet thick and dips rather steeply to the northwest, having 
a shaly limestone as a hanging wall and a cherty lime rock as a foot 
wall. The stone has been worked to a depth of nearly 100 feet from 
the surface and for a distance of about 700 feet JJOrth and south along 
the strike. The track, which comes from the docks about a mile 
distant, enters the cut through a tunnel and branches, the two arms 
going to the working face at either end of the quarry. The rock 
burns to a brown lumpy lime, and, according to Prof. F. L. Nason, 
2,~00 tons are quarried and sent to Newark, N.J., every year for lime 
mann factnre.1 

Catskill, Greene Connty, N. Y.-The Empire Stone Quarry at this 
point is owned and operated by Mr. George Holdredge. It lies on the 
ridge a mile west of the town. The rock is similar in every respect to 
that at Rondout, but the beds dip less steeply to the northwest. There 
is a capping of less massive rock, whieh varies in thickness from 2 to 8 
feet, being heaviest at the south end of the quarry. Under this, two 
benches, each about 4 feet high, have been opened up. · In former 
years the rock is said to have been used for flux, but its only use now 
is for dimension blocks. The nearest shipping points-Catskill Creek · 
and the West Shore Railroad-are both about a mile distant, and if the 
rock is to be shipped it is carted down the hill to these poii1ts. The 
consumption of the stoue h> mostly local, however. 

H1ulson, Columbia Cmmty, N. Y.-Becrafts Mountain, near Hudson, 
is capped with a considerable bed of the Scutella limestone. Several 
quarries have been opened up in it, all owned and operated by Mr. 
F. Vv. Jones. The stone is like that at the preceding localities, and 
needs no special deseription. Some dimension blocks have been taken 
out from time to time, and the quarrying of the rock for marble was 
attempted, but it is rather soft for this purpose. At present the quar
ries are operated chiefly to supply flux to the Burden Iron Works at 
Troy, N. Y. The rock has to be hauled 600 to 1,000 feet to the switch 
from the New York Central Railroad. The following two analyses, 
which were kindly furnished by Mr. Jones, may be taken as represent
ative of the Seutella limestone at the various localities in the Hudson 
Vall~y. No.1 is by Professor Egleston, and No.2 is by the chemist of 
the Burden Iron Works. 

t Twelfth Ann. Hept. N.Y. State Geologist. 
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Analyses of Scntella Urnestone, Hndson Valley, New York. 

~-- No.1. No.2. i 
---- - I-'e-r-ce-.n-1.-- -Per cent. 

Limo .................................. . 51.40 

Calcinmcarbonate ...................... ·--------·-- 91.70 I 
Carbon dioxide.----·--------------- ____ I 41.191 r··---- ______ ! 
Magnesium carbonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 51 i 
Magnesia ..................... ______ . . . . 2. 2a3 .... __ . ___ . ' 

Alumina.------ ................ ____ ... . . 635 1.01 

-:i~~:~-~~~~~: : : :: : : : : : : : ::: : ::: : :: : : :: J 
1. 81!) .55 

1. 842 1. 89 

Sulphur dioxide ........... ___ .. _ .. __ . __ .145 . 049 

Phosphorus ..... __ .................... _ .149 . 022 
Water ..................... ______ . ____ . _ 

Total. ................... ___ ..... . 

-- -

.271 
----~ -----

99.68:3 i 98.731 
I 

South Bethlehem, Albany Gmtnty, N. Y.-The Tentaculite limestone is 
of importance at this locality as furnishing an excellent road material. 
Mr. P. Callanan's quarry has a working face 500 feet long and 90 feet 
high, nncl the stone is fine-grained, massive, and tough. The quarried 
material is carried by cars to the crusher, where it is broken, screened, 
and then shipped. The powdered rock is used for asphalt pavements.l 

4, 'L'HE TREN'l'ON LIMESTONE AREA. 

Glens Falls, ·warren County, N. Y.-The quarries are well known, and 
have been in operation for a number of years. They are all situated 
along the river on the edge of the town, and in common show the fol
lowing section, beginning at the top: 

_- . . ~-1 
Thin-bedded, impure black limestone .......... -.. --- 12-15 I 
Black limestone .. . .. . .. .. .. . .. . .. .. .. . . . .. .. . .. .. . . 2- :3 

The upper bed is used for building material, and is now also used in 
the manufacture of Portland cement. The lower 15 feet are used for 
making a good grade of lime. In former years much of it was polished, 
and made a pretty black marble. 

The companies manufacturing lime at Glens Falls are the Glens Falls 
Lime Company, the Sherman Lime Company, and the Jointa Lime 
Company. The lime made is rather soft and is said to airslake quickly. 
It has to be hauled about a mile for shipment. The Portland cement 

1 Prof. F. L. Nason. Thirteenth Ann. Rept. N.Y. State Geologist, p. 2RO. 
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is made from a mixture of the upper black limestone· and tlie Cham
plain clays found overlying it. The composition of the Glens Falls 
lime, as given on the business card of the associated companies and 
analyzed by Mr. J. H. Appleton, is as follows: 

Analyses of Glens Falls (N. J'.) lime. 

No.1. ~ Per cent. Per cent. 
r=--~1~ 

Lime ................... ---------------- 96.46 97.60 

Magnesia ............................ __ _ . 64 . 36 

Iron and alumina ...................... . 1. 70 . 80 

1.20 

'-~=·j 100 100 
I W••;:::• oa>;"~ d;uxhlu •••••••• 

Analysis of limestone rock, Glens Falls, N. Y. 

~;um o~huuML ___ .. ___ ...................... _""'~"~ I 
Iron and alumina................................... 1.26 

Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 13 

Magnesia ........................ ---.- ............. . Trace. 

TotaL ............ -........... -... -.... - - - -- . - - - 98.37 

Smiths Basin, Washington County, N. Y.-The Keenan Lime Com
pany has several quarries in the ridge to the east of the railroad. The 
rock is mostly dark-gray to bluish-black, fine-grained, and moderately 
hard. Its massive character has been somewhat destroyed by the 
shearing and folding to which the rock has been subjected. The beds 
have a general dip to the southeast, and the upper ones in each quarry 
are more or less shaly and siliceous. The company is now working a 
quarry at the south end of the ridge and carting the rock to the kilns 
about an eighth of a mile distant. The quarries in the north end of 
the ridge have been chiefly used as a source of flux for Troy, but are 
temporarily inactive. This lime has been analyzed, as follows, by Prof. 
J. H. Appleton: 

Analysis of lime from Smiths Basin, N. Y. 

I Mu;oture .nd oO<bou d;qrid•---· ..... ___ .. ___ .... 

Insoluble .....................................•..... 

Iron and alumina .................................. . 

Limo ........ --.---- ...... ---- ... ----·----- .... -----
Magnesia .... ______ ........... _____ --- ___ .... ------. 

'l'otal ... _ ...... __ . _ ....... - ..... _ .......... _. 

17 GEOL, PT 3--51 

Per cent. 

2.08 

1. 06 

.58 

95.50 

Trace. 

99.22 
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Two additional analyses, No. 1 of the limestone and No. 2 of the lime, 
which were made at the Albany and Rensselaer Iron and Steel Com· 
pany's laboratory in Troy, showed-

Analyses of lime~ tone and lime frorn Smith's Basin, New York. 

No.1. I No.2. I 
--- Per--::::- ----;e~·::n~~ 

Lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. 15 94. 07 

Magnesia .............................. . 

Carbon dioxide ........................ . 

Alumina .............................. . 

Ferric oxide ........................... . 

Silica ................................. . 

Phosphoric acid ....................... . 

Water ................................ . 

. 39 

42.95 

.08 

.02 

. 97 

.01 

1. 47 

.79 

3.04 

. 20 

. 07 

1. 93 

.01 

Organic matter ........................ -~ 

Total ............................. . 

·------------

100: • m ;~;;ul 
The limestone is burned in continuous acting kilns. 
Fairhaven, Vt.-J. F. Harris's quarry is situated adjoining the Dela

ware and Hudson Railroad, between Whitehall and Fairhaven. The 
quarry was 'at one time operated by the Arana Marble Company. The 
material they sought to use was a reddish-brown variegated limestone 
found chiefly in the southwestern end of the quarry and called "onyx." 
The limestone is not sufficiently massive and homogeneous, however, 
to permit the extraction of blocks or slabs of moderate size. The 
chief use now is for flux. The rock in most parts of the quarry is 
quite low in silica, according to figures furnished by the owner, and its 
proximity to the track renders shipping easy. 

Hoosick Falls, Rensselaer County, N. Y.-Three small quarries have 
been opened on the hillside to the west of the town. They are owned 
and operated by Messrs. John Dolin, Con Caffrey, and M. Parsons, to sup· 
ply a local and intermittent demand. The rock consists of irregular 
beds of slaty, bluish black limestone, and a lighter-colored, fine-grained 
limestone. It is very irregularly bedded and its chief application is for 
road metal and foundations or stone walls. 

5. THE STOCKBRIDGE LIMESTONE BELT. 

Around Canaan, Conn., this formation is a magnesian limestone and 
is important as a source of lime, but farther north, in Massachusetts, 
it extends from West Stockbridge to North Pownal, Vt., with quite 
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uniform character, being quite rich in lime and having usually a low 
percentage of silica. 

Canaan, Conn.-Four firms operate lime quarries, all of which are to 
the east of the village. They are Chas. Barnes Sons, Pierce & Free
man, the Anchor Lime Company, and Camp & Eddy. The rock is the 
same character in all of them, being a rather coarse-grained yellowish 
or bluish white (depending on its depth from the surface) magnesian 
limestone. Barnes's quarry is half a mile from the railroad, Pierce & 
Freeman's is connected with a switch from the New England Railroad, 
and the quarry proper is approached through a cut several hundred 
feet long, in which there is a tramroad for hauling the stone to the 
kilns. At the Anchor Lime Company's quarry the rock is raised to the 
top of the kiln by means of a wire-rope tram. Petroleum is used for 
burning the limestone. The kiln is continuous in its action, and there 
is one burner at the base of the kiln. Its operation has been success
ful thus far. 

West Stockbridge, Berkshire County, llfass.-The only firm at this 
locality is Truesdell & Fuarey, who have two quarries, one at the sta
tion and the other about 500 feet west of it. In the first the rock is 
mostly a gray, moderately fine-grained limestone, with occasional white 
bands. The quarry is about 100 feet long and 40 feet deep. The stone 
is chiefly used for lime, but a neighboring blast furnace consumes a 
small quantity. In the larger quarry the limestone has a similar char
acter, but is somewhat finer grained: Both give a good grade of lime. 
An analysis of the lime from the smaller quarry gave lime, 91.12 per 
cent; magnesia, 3.81 per cent. 

The Gross Brothers, of Lee, Mass., are opening a marble quarry about 
2 miles southeast of Stockbridge, along the railroad, but at the time of 
the writer's visit, in January, 1896, the weathered rock had not yet 
been entirely removed. 

Lee, Berk.~hire County, Mass.-The marble quarries half a mile south 
of the station, and owned and operated by Gross Brothers, have been 
worked for a number of years. The rock is a soft, rather fine-grained 
white dolomite, with streaks of gray. The main quarry is a rectan
gular opening about 40 feet deep. The stone is quarried with gadding 
machines and its chief use is for floor tiles and headstones, large quan
tities of the latter having been made for the Government. In addition 
some lime is made. It ·is burned in a continuous-acting kiln, and gives 
a lumpy, slow-slaking lime. _ 

New Lenox, Berkshire County, Mass.-Hutchison Brothers have two 
quarries about 3 miles west of the depot. The one supplies a coarse
grained, hard, gray limestone, which in certain portions of the quarry 
may contain micaceous streaks, while the other supplies a soft, white 
limerock. The rock is hauled to the kilns, which are near the 
depot. 
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An analysis of the lime, made by 1\Ir, W.l\1. Habirshaw, showed-

Analysis of limefrorn New Lenox, 11/ass. 

~----

Per ecnt. 

. . ----~~-

) 
Lime ..... -------- .... ---- ...................... -- 95 .. 6766 
Magnesia ......................................... .. 

Iron and alumina................................... .17 

Silica.............................................. 1.14 

Carbon dioxide...................................... None. 

L~ hy ignihlon .. __ ... --.-- __ -- ............ ______ .. ~ 3 . 

Total ....................................... _ 100.73 , 

-----

Farnham Station, Berkshire County, lvla8s.-The Farnham Lime Com
pany's quarry is lJt miles from the depot, on the opposite side of the 
mountain. The rock is a gray granular limestone. That at the north 
enu of the quarry is much lighter colored and makes a softer lime. The 
working face is about 40 feet high and 200 feet long. After mining, 
the limestone is hauled by teams to the kilns at the station. Each 
team hauls five loads of 6,000 pounds per day. Continuous kilns are 
used. 

Che.~hire, Berkshire County, Ma8s.-Three-quarters of a mile north of 
the preceding quarry is that of the Cheshire Lime :Manufacturing Com
pany. The rock is in every respect like Farnham's. An analysis of 
the limestone by Davenport & Williams gave: 

Analysis of linwstone from Cheshire, Mass. 

~--_ ~ ~ 
S1hca . __ . . . . . .. .. .. . . . . .. .. . . . . .. . . . . .. . . .. .. . . .. .. 0. 31 

Iron and alnmina ............... ____ .. .. .. .. .. .. .. .. . 23 

Calcium carbonate.... .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. 98. 80 

Magnesium carbonate ............................. .. 

Organic matter ............................... __ .. .. 

TotaL ...................................... .. 

. 37 

. 35 

100.06 

L-------------------------------------~----

Renfrew, Berkshire County.-The Stockbridge limestone, which is well 
developed at this locality, forms a clifl' 90 feet high on the hillside over
looking the town. The Adams Marble Company, which has recently 
begun operations, has made two small openings at the summit of the 
cliff. The rock is a rather soft, white, saccharoidal limestone, and after 
quarrying is lowered to the foot of the ledge, where it is sawed and 
dressed. The following is the composition, as determined by Prof. E. E. 
Olcott. 
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CompoBition of limeBtonefrom Renfrew, MdBB. 

~- -

Calcwm carbonate .. ______________ . _____ . _______ ----

Magnesium carbonate---------·---------· ____ ------
Iron and alumina ___ . _ .. _ _ _ _ . __ ... ____ . _____ . _____ _ 

I Sllio.~~~~::::::_· .. ::::: ::. - : 

,.~~"· I 
99.60 

.49 

.55 

~I 
~ 
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The nearest shipping point for this material is the Renfr·ew station 
of the Fitchburg Railroad, about three-quarters of a mile distant. The 
company proposes laying a tramroad down the hill. Messrs. J. Follet 
& Son's quarry is several hundred feet farther down the slope toward 
the track. It has been in operation a number of years and has a work· 
ing face about 59 feet high and 400 feet long. The stone is similar to 
that mentioned from the preceding quarry, and is generally white, 
although local bands of carbonaceous matter are not uncommon. The 
limestone in the upper portion of the quarry is somewhat softer. A 
tramroad about 500 feet long transports the rocks to the kilns. These 
are of the old-fashioned type, the rock being too soft to stand the rub
bing action of a continuous kiln. The lime is very white. The two 
following analyses, No. 1 by P. S. Burns and No. 2 by H. P. Eddy, show 
its composition: 

A.nalyseB of lime front llenfrew, MaBB. 

~ ~L 
-------1~ 

Per cent. 

Lime ... __ ...... ------------------------
Magnesia ____ · ______ ---· ..... _______ ---· 
Silica . _____________ . __ • __ . ____________ _ 

98.13 
.42 

. 36 

N~ 
p=~l 

96.63 
.88 
.81 

~~;:!::~~~~~:: ~~:: :::: :::: :::: :::: :::: ------- ~ ~~--} . 47 

Carbondioxide ------------------···--- .60 } _12 

[at~T~;~,·: : ::::: :::: : :::: :: - ,i: -~oj 
A third but smaller quarry in this same rock has been recently 

opened by the Farnham Lime Manufacturing Company along the road 
halfway between Renfrew and North Adams. 

North Adams, Bm·kshire County, Mass.-Mr. G. Rich is operating a 
quarry about 12- miles north of the depot, at a locality known as the 
Natural Bridge. The stone is similar in composition to that at Ren
frew, but contains a larger proportion of carbonaceous matter, 25 to 30 
per cent of the rock being a dark gray. There is also a vein of quartz 
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several feet. wide down the center of the quarry face. The rock is 
mostly used for making marble dust. 

North Pownal, Bennington County, Vt.-The Stockbridge limestone 
forms a large outcrop northwest of the station, but is of quite different 
character from the beds in Berkshire County. Here it is a hard, gray, 
fine-grained, massive limestone of moderately homogeneous character. 
It is well exposed in Follet Brothers' quarry, and shows a passage 
upward into a siliceous limestone, of which there is about 6 feet. This 
has to be stripped in quarrying. The North Pownal stone makes a 
harder lime than that quarried at Renfrew, but it is of a grayish shade. 
A sample of the lime analyzed by R. Schuppaus gave-

Analysis of lime from Xo,·lh Pownal, Vt. 

I Limo___ • - - Huu • -- HUUHUU p~::,l 
Magnesia ....................................... ____ 1. 40 

Silica .. _ ......... _ ........ __ ......... _ ..... _____ .. _ . 27 

Alumina------------ ____ ........... ________________ .11 

Ferric oxide ...... ------ ____ .... ---- ...... ------ .... _

100

. 08 j 
~otal. ......... __ .... __ ........................ 

1 

The Burden Iron Works, of Troy, have a quarry adjoining Follet's, 
but it is inactive at present. 

6. VERMONT MARBLE BELT. 

Most of the quarries in this belt are between Rutland and Middle
bury, but a number of openings have been made on Dorset Mountain. 

East Dorset, Vt.-Friedley's quarry is a half mile north of the depot 
and 1,000 feet above the railroad track. The marble works are by the 
track, and a gravity plane over a mile long brings down the marble. 
The quarry face is 90 feet in height, and the upper 40 feet of bad rock 
has to be stripped or the good stone gained by chamber workings. The 
latter method is usually resorted to, and several large caverns in the 
hillside indicate the amount of stone that has been removed. The 
marble is a bluish white, good grade of stone. Most of it is shipped 
to Philadelphia for building purposes. Several dikes penetrate the 
marble in the old workings and are known by the workmen as "ore 
bodies." 

The Dorset Marble Company has its works at East Dorset, but the 
quarries are on Dorset Mountain, near Manchester. The marble is 
white, with occasional gray mottling. This company has but recentlv 
commenced operations. 

West Rutland, Rutland County, Vt.-The quarries are a short dis
tance northwest of the railroad station, the largest being those of the 
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Vermont Marble Company. They have made a nnm.ber of openings 
following downward on the dip, and so much of the material between 
them has been removed that they now practically form one enormous 
quarry extending along the strike for nearly 700 feet and down on the 
dip for 280 feet. At this depth the bed begins to turn and the dip 
decreases. 'rhe marble bed has a thickness of 150 feet at the top, but 
narrows to 75 feet at the bottom. It is divisible, however, into well
marked layers, which, though varying somewhat in thickness in dif
ferent parts of the quarry, retain their distinctive characters. The 
following section of the quarry from hanging wall to foot wall was 
kindly given me by Mr. Howard, the superintendent: 

Section in marble quarry at West Rutland, Yt. 

~ ·- ·~ 
:~:!: ~~:~-: : : : ::: : ~: : : : : :: : : : : :: : :: : :: : ::: : : : : : ::: : } 20 

Green stripe ....................................... . 

Thin statuary ..................................... . 

Striped monumeut .................. __ ...... : . ..... . 

Statuary ......................................... .. 

Average layer, half green, half white ........... , .. . 

Brocadilla ........................................ .. 

Crinkly (siliceous; half light, half dark) .......... . 

Light, Smith } 
Mottled, Smith 

Light, nearly pure white .......... . 

Jackman layer (6 in. green striped, 2ft. 6 iu. white) .. 

Sherman (half dark green, half white) ............ .. 

2 

3-6 

2-6 
3-6 

4 

2.6-3 

2-3 

4-6 

3 
3-6 

Italian blue ............. __ ......................... 15-20 

Mottled limestone, of no value ............................ .. 

The green color is due to chloritic mica. There is necessarily a large 
amount of waste material, and Mr. Howard estimates that the refuse 
from the shops is about 250 tons per week. The chief use of the mar-· 
ble is for monuments and tombstones. The rock is cut out with chan
neling machines and the blocks are hoisted out of the quarry with 
large derricks. Whffil the blocks have to be brought from the lower 
portion of the quarry, they are hoisted successively by several derricks 
located at different levels. At present the company is following the 
bed downward on the dip, and also running a level along the strike to 
the south about 50 feet below the surface. After this has been carried 
a sufficient distance, they will begin to sink on it. Electricity is used 
to light the workings. The stone is sawed, cut, and polished in the 
shops near the quarry. The following analyses of the West Rutland 
marble were furnished by the Vermont Marble Company. 
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Analyses of West Rutland ( Vt.) marble. 

~ Blue. White. '~-I 
Per cent. Per cent. Per cent. 

Insoluble ............... ·--1 .28 .40 . 70 
Carbon dioxide ............. I 43.82 43.66 43.65 
Lime ....................... 55.27 55.26 55.50 
Magnesia ................... .!l8 . 15 'I'raco . 

I Iron •::,:·~":" : : - : I . 30 .20 

~ 1-
99.95 99.67 1 

It is interesting to note the slight difference that there is between 
the blue and the white. The following two additional analyses were 
made by Mr . • J. N. Harris: 

Additional analyses of West Rutland ( Vt.) marble. 

Blue. 

Silicate of alumina .................• . 22 
Carbon dioxide...... . . . . . . . . . . . . . . . . . . . 44 
Lime................................... 55.15 
Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

WhlW I 

Per cent. 

.62 
43.80 
54.95 

.59 

0 anio matter.... . . . . . . . . . . . . . . . . . . . . . . 05 .... :;·~ ..... . 
1-~--- ~~ 

Total. ........................... ·. 99. 99 99. 96 
---'------c __ _ 

The white and white-striped layers seem to disappear to the north, 
for at the quarries of the Albertson Company and of the True Blue 
Marble Company, three-quarters of a mile to the north, only the blue 
marble is found. These quarries are from 50 to· 75 feet deep. The 
marble is a fine-grained, granular, bluish stone, and is used for monu
mental and structural purposes. It is sawed at the quarry. Some 
years ago the True Blue Marble Company attempted the manufacture 
of lime, but it was abandoned. All the West Rutland quarries are 
connected by means of a switch with the Delaware and Hudson Rail
road. 

Proctor, Butland County, Vt.-The Vermont Marble Company's 
works are next to the railroad station, and the main quarry is a few 
hundred feet to the west. The opening is 200 by 125 feet and 140 feet 
deep. 'fhe layers are vertical for about two-thirds of this depth, and 
then spread out to the northeast and southwest. The best beds seem 
to dip to the southwest, and the quarrying at the bottom of the pit is 
trending in that direction. · While the different layers are fairly well 
marked, they are not so persistent in their character as those in the 
West Rutland quarry. The workable thickness of the bed at the top 

• 
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is 125 feet, but surface indications to the north of the main quarry open
ing point to a pinching out of the mar.ble bed. No statuary marble or 
blue marble is found in this quarry. The layers in the. main quarry are 
enumerated as follows, from the southwest to the northeast: xa, xb, xc, 
etc., to xy, xz, Z, Y, X, etc., to C, B, A, Al, A2, A3, A4, etc. 

Most of the blue marble dressed at Proctor comes from the "Moun
tain Dark" quarry, 2 miles from Proctor, and from the quarry at Pitts- • 
ford. The latter is known as the '' Pittsford Blue." The marble at 
Proctor is quarried by channeling machines operated by steam power, 
but the company is now introducing both channeling machines and 
pumps to be operated by electricity. There is a fall of 125 feet of 
water in the ravine behind the shops, which, diverted into turbine 
wheels, supplies abundant power to operate the sawing,. polishing, and 
other dressing machinery, as well as the dynamo which operates the 
lights, and will also operate the machinery in the quarry. Altogether 
this is probably one of the best-equipped quarrying plants in the 
country. The sand for the. saws is obtained from a neighboring hill 
and is brought over on a wire-rope tramway. Most of the marble is 
converted into monuments and tombstones, but the company has 
recently undertaken the manufacture of thin ·marble slabs fm• electrical 
switchboards. The preparation of these requires considerable care, as 
they have to be exact in their dimension~. An analysis of the Proctor 
marble furnished by the company showed-

Analysis of marble at Proatm·, Vt. 

I ~~ 
1 

Insoluble .... ------ ...... ____ ....................... ---0.-3-5-

1 

Carbon <lioxille...... ...... ....... ...... ...... ...... 4~.02 

Lime ............................... ,................ 55.00 

I ::::::·.:· .i~;,;;~;: :::::::::::: : : :::::::::::::: :: -:: I 

Total ................. ~- ....... - -_-_--_-_,-1 __ 9~ 

The two following analyses of Proctor marble are given in the 
Mineral Resources for 1889: 

Additional analyses of rnaTblefrorn Proator, Vt. 

!--~--~- Light. Dark. I 
Per cent. Per cent. 

Calcium carbonate .................... .. 96.30 98.37 
Magnesium carbonate .................. . 3. 06 . 79 
Iron carbonate .. . . .. .. . .. .. .. . .. .. . .. .. . 053 . 034 
lnsolnble............................... . 63 . 63 
Organic matter...... .. .. .. . .. .. . . .. . . .. . 004- . 08 

I >l~ga•- oxide .. --·-- .. ------ .. --.-- ........ ____ I-. 005 I 

L__Total .... .. .... .... ...... .... .... 100.04-7 99.909 
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Brandon, Rutland County, Vt.-The Brandon Italian Marble Com
pany has a quarry in operation .three-quarters of a mile southwest of 
the station. It is about 50 by 100 feet and 50 feet deep. The marble 
is mostly white or creamy white, with occasional gray mottlings, and 
dresses easily. There is one streak 4 feet wide in the center of the 

, quarry which is said to be too hard to work, and has therefore been 
discarded. The marble is sawed and dressed at the quarry. A number 
of small quarries have been opened between Middlebury and Rutland, 
but most of them are inactive. 

7. T:dE BLACK RIVER LIMESTONE BELT. 

The quarries in this rock are at I..~eicester Junction, Winooski, Swan
ton, and Highgate Springs. 

Leicester Junction, Addison County, Vt.-The Brandon Lime and Mar
ble Company has been in operation here for a number of years. The 
quarry is about 500 feet west of the station. The workable bed, which 
is about 40 feet thick, dips to the east between two beds of impure 
limestone, and the material used is a hard, finely crystalline, rather 
brittle, gray limestone. The bed has been followed southward along 
the strike, so that now the quarry consists of a cut 25 to 30 feet deep 
and several hundred feet long. As the width of the cut is not over 30 
feet, the capacity of the quarry is limited. The rock is burned in con
tinuous kilns, and gives a lumpy lime. The kilns are arranged with 
special grates, so that any fine lime is separated. This amounts to 
about 2 barrels in twenty-four hours. The following analysis of the 
lime was made by C. T. Lee: 

Analysis of lime j1·on~ Leicestm· Junction, Vt. 

I L~'"···•u•• n Pumuu u u uu uu p:~: I 
' Calcium carbonate................................... . 409 

·Magnesia.... .. . . . . . .. . . . . . .. .. . . . . .. .. . . . . . . . . . . .. . . 299 
Silica.............................................. .383 

~'erric oxide .......................... :·--.......... ~~~ 

l_:tal.. ........................................ IOO_j-
The Leicester Marble and Lime Company's quarry is half a mile south 

of the station. The rock is similar to that in the other quarry, but is 
more massive, slightly darker, and often contains streaks of calcite. 
These streaked portions are usually discarded, as they make a gray lime. 

Winooski, Chittenden County, Vt.-Two miles north of Winooski is a 
lime quarry belonging to S. H. Weston. It adjoins the Central Ver
mont Railroad track. The rock is a uniform, finely crystalline, gray 
limestone, which is at times siliceous. Most of the stone is burned in 
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the kiln at the quarry, but some is shipped to the steel works at 
Nashua, N.H. 

Swanton, Franklin County, Vt.-The same limestone formation quar
ried at Winooski is mined 12- miles from Swanton by J.P. Rich. The 
quarry is of considerable size, but the character of the rock is extremely 
uniform. It is massive, hard, and brittle. .A. switch connects it with 
the Central Vermont Railroad. The following three analyses show the 
composition of the lime, No.1 being by C. Sharpless, No.2 by F. C. 
Robinson, and No. 3 by J. R. Chilton: 

Analyses of lime made at Swanton, Vt. 

Lime ..................... .. 
Magnesia ................ .. 

Ferric oxide .............. .. 

Silica .................... .. 
Carbon dioxide ............ . 

No.1. 

Per cent. 

98.47 
1.12 

Trace. 

Trace. 

.45 
Alumina and manganese ............... . 

Total ............... . 100.04 

No.2. 

Ptr cent. 

99.29 
.46 
.12 
.10 

a••••••••••• 

Trace. 

99.97 

No.3. 

Per cent. 

98.84 
.12 

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

.02 
1. 02 

----·- ·-----
100 

Bighgate Springs, lt'ranklin County, Vt.-Mr. L. H. Felton's quarry at 
this locality is in the same limestone, and is so similar to Rich's that no 
further description of it is required. The quarry is a large shallow 
opening about 200 by 75 feet. It is connected with the kilns by a nar
row-gauge tramroad. An analysis of the stone by Prof. S. P. Sharp
less gave: 

.A1wlysis of limestone from Highgate Springs, Vt. 

§;,;;; :::::::::::::::: :::: :::: :: ::::::: :::: 
Iron and alumina ................................. .. 

Silica ............................................. . 

Carbon dioxide .................................... . 

Total ...................................... .. 

Per cent. 

55.83 
Trace. 

.10 

.40 
43.65 

99.98 

The lime contained 99.80 per cent of calcium oxide. The kilns are 
connected with the railroad by means of a switch, and they are also 
located sufficiently close to Lake Champlain to permit shipment by 
water. 





SOAPSTONE. 

By EDWARD W. PA.RKER. 

OCCURRENCE. 

Soapstone, or talc, is found in nearly every State along the Atlantic 
slope, the principal deposits being in New York and North Carolina, 
though it is also quarried in New Hamps4ire, Vermont, Massachusetts, 
New Jersey, Pennsylvania, Maryland, Virginia, and Georgia. It has 
also been reported in some of the Western S.tates, particularly_ in Cali
fornia, Arizona, South Dakota, and Texas, but no commercial product 
has been obtained west of the Mississippi River. In some cases, nota
bly at Gouverneur, St. Lawrence County, N.Y., it occurs in a foliated 
or fibrous form, very valuable as a filler or makeweight in the manufac
ture of paper. This latter variety, known as fibrous talc or mineral 
pulp, is considered separately in these reports. 

PRODUCTION. 

· The production of soapstone in the United States in 1895 amounted 
to 21,495 short tons, valued at $266,495, against 23,144 short tons, 
worth $401,325, in 1894. These figures do not include fibrous talc, 
which is treated separately, or the amount of soapstone ground for 
pigment, which is included in the production of mineral paint. 

Comparing the figures for 1894 and 1895, it will be seen that in the 
latter year there was a decrease of 1,649 short tons. The depressed 
condition of the trade was not evinced so strongly in the decreased 
output as it was in the sharp decline in value, that of 1895 being 
$134,830 less than that of 1894. The product decreased less than 10 
per cent, the value more than. 32 per cent. For the past three years 
the statistics of soapstone production have been collected so as to 
show the amount and value of the product in the condition in which it 
was first sold. This is shown in the table on the following page. 

813 
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Production of soapstone in 1893, 1894, and 1895. 

1893. 

Condition in which marketed. ··--

Short tons. Vahle. 

Rough •••••••.••.. ------------- ......••....••..... 5,760 $51,600 
Sawed into slabs ........ ---- ......••.•.........•.. 104 4, 400 
Manufactured articles (a) .•• : • .................•.• 7,070 123,600 
Ground (b) __ ......... _ ...••..••................•.. 8,137 75,467 

Total (c) .••....•••..•... --- ••.. ----. ---- ---- 21,071 255,067 

1894. 1895. 

Condition in which marketed. 
Short tons. Value. Short tons. Value. 

Rough ----------- . ---.- ---- •.. ---- 5,620 $50,780 1,041 $8,886 
Sawed into slabs------- .......... 1, 303 19,500 863 12, 320 
Manufactured articles (a) -------- 6,425 244,000 (d)lO, 789 170, 791 
Ground (b) .•••........•..•....•.. 9, 796 87,045 8,802 

"· 4118 I ----- 1

W6, 495 Total (c) ..•.............••. 23,144 401,325 21,495 

a Includes hath and laundry tubs; fire brick for stoves, heaters, etc.; hearthstones, mantels, sinks, 
griddles, slate pencils, and numerous other articles of everyday use. 

b For foundry facings. paper making, lubricators, dressing skins and leather, etc. 
cExclusive of the amount used for Jligment, which is included among mineral paints. 
dlncludes 1 ton of soapstone, reported as 325 gross of slate pencils. 

From the above table it will be seen that there was a decrease of 
more than 4,500 tons in the amount of stone sold in the rough state 
as quarried, and an increase of more than 4,000 tons in manufactured 
stuff. Under ordinary circumstances this would be reflected in a com
paratively increased value of the product. A further analysis of the 
table may be made by showing the average price per ton realized for 
each condition in which the output was marketed during the two years. 
This is shown in the following table, together with the decrease and 
percentage of decrease in 1895: 

Average prices of soapstone ·in 1894 and 1895, comparerl. 

Per short ton. 

Condition in which marketed. Decreaso iri Percentage of 

I 

1895. decrease. 
1894. 1895. 

l Rough .•................. $9.04 $8.54 

I 
$0.50 5.5 

Sawed ................... 14.96 14.28 .68 4.5 

Manufactured ............ 37.97 15.83 22.14 58 

Ground ...........•...... 8.89 8.46 .43 ,_,:_,I 
General average .... 17.34 12.40 4.94 

-----

# 
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In the following table is shown the amount and value of soapstone 
produced in the United States since 1880: 

Annual prod1tet of soapstone since 1880. 

ar. Quantity. I Value. Year. Quantity. ~-~Ye 
I -

1880-
1881 -
1882 -
1883 -
1884 -
1885 -

~ 

-·-·· ---
--------
--------
--------
--------
--------
--------
--------

Short tons. 
I 

8,441 
7,000 
6,000 
8,000 

10,000 
10,000 
12,000 
12,000 

I 

$66,665 1888 ·----· --. 
75,000 1889 ---· .... -
90,000 1890 --·. ·---. 

150,000 1891 ---· .... -
200,000 1892 --·-·· --. 
200,000 1893 .... ---·. 
225,000 1894 ---- ·---. 
225,000 

I 1895 --------. 

FIBROUS 'l'ALC. 

Short tons. 

15,000 
12,715 
13,670 
16, 51<t 
23,208 
21,070 
23,144 
21,495 

$2 
2 
2 
2 
4 
2 
4 
2 

I 

50,000 
31,708 
52,309 
43,981 
23,449 
55,067 
01,325 
66,495 

The supply of this variety of soapstone is obtained only at Gouver
neur, St. Lawrence County, N.Y. The entire output is ground and 
used almost exclusively as a filler in the manufacture of the medium 
grades of paper. The product in 1895 was 39,240 short tons, valued 
at $370,897. The product was less than 2 per cent short of that of 
1894, when 39,906 short tons were obtained. The value declined 15 
per cent from $435,060, and was the lowest figure reported since 1889, 
less even than in 1893, when the output was only 35,861 short tons. 
The following table shows the amount and value of fibrous talc used 
for different purposes in 1895: 

Dispositien of fibrous talc product in 1895. 

I Short tons. 1---:=-. --1~-1-1 
I 

Paper filhng...... .. . .. . . . . . . . . . . ... .. . . 39,021 $369,007 
Paint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 48 552 

I 

Wall plasters ............. ---------····· 171 ~3381 

. Total ...... .. .... ......... ... .... 39,240 . 37 

L-----------------------------~-------~--

Value. 
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The annual production of fibrous talc since 1880 has been as follows: 

Llnnual production of fibrous talc since 1880. 

Year. Quantity. Value. Year. Quantity. 

---~ ~-~ 

Short tons. Short tons. 

1880 ~ - - - -- - - - - 4,210 $54,730 1888 ---------- a20, 000 

1881 -----· ---- a7, 000 60,000 1889 ---------- 23,746 

1882 ·----- ---- a6, 000 75,000 1890 ---------- 41,354 

1883 ---- -----· a6, 000 75,000 1891 ------ ---· 53,054 

1884 ---------- a 10,000 110,000 1892 - - - - - ~ -- - - 41,925 

1885 ---------- a 10,000 110,000 1893 ---------- 35,861 

1886 ---------- a 12,000 125,000 1894 -- - -- ~ ---- 39,906 

1887 ---------- a 15,000 160,000 1895 ---------- 39,240 

' -------
.a Estimated. 

IMPORTS. 

--

1-

I 

$2 10,000 

44,170 

89,196 

93,068 

2 

3 

4 

4 

4 

4 

3 

72,485 I 
03,436 

35,060 

70,897 I 

The following table exhibits the imports of talc of all kinds since 
1880. From 1880 to 1889 the imports were fairly regular. Since 1889 
they have been very irregular. From 19,229 short tons, valued at 
$30,993 in 1889, they dropped to 1,044 tons, worth $1,560 in 1890, and 
81 tons, worth $1,121 in 1891. They increased in 1892 to 531 tons, 
and again in 1893 to 1,360 tons, decreasing in 1894 to 622 tons. ru· 
1895 they increased to 3,165 short tons, valued at $26,843. 

Talc imported into the United States from 1880 to 1895, inclusive. 

Quantity. 

Short tons. 

1880 - - - - -- - - - . - - - - ~ - - - - -

1881 -- - - - - -- - ~ - - - - ~ - - - - -

1882 ------ ---- --- ~-- ----

1883 - -- - -- - - - - - - - ~ -- - - - ~ 

1884 ---------~ ----------

1885 ---- -----· ----------

1886 ---------- ----------
18~7 .. _ . _ .. _ _ _ (a) 

Value. 

$22,807 

7,331 

25,641 

14,607 

41,165 

24,356 

24,514 

49,250 

Year. Quantity. --~lue. I 
Short tons. 

1888 - - - - - ~ - - - - 24, 165 $22, 446 

1889 - - - - - ~ - - - - 19, 22!1 30, 993 

1890 -- - -- - - - - - 1, 044 1, 560 

1891 -----. ---- 81 1, 121 

1892 --- --- ~--- 531 5, 546 

1893 - - - - - . - - - - 1, 360 12, 825 
1894 _____ ~ _ _ _ _ 622 6, 815 I 
1895 ------ -_-_--_:.__3,_1_6_5___:__26, 843 

a Quantity not reported previous to 1888. 



CLAY. 

THE STATISTICS OF THE CLAY-WORKING INDUSTRIES OF 
THE UNITED STATES. 

By ,TEFFEl~SON lVIIDDLE'l'ON. 

INTRODUCTION. 

'fhe almost universal abundance of clay suitable for making brick of 
all kinds, sewer pipe, draintile, terra cotta, etc., makes it possible for 
nearly every town to have its own brickyard, and this, together with 
the unsystematic manuer in which most of the smaller Yi~rds are run, 
ma.kcs the task of a clay census one beset with many obstacles. One 
of the most difficult portions of this task is to keep the directory of 
these producers anywhere near up to date. This is owing to the large 
number of plants, the constant establishing of new yards and the 
abandonment of old ones. Of late years, however, capital ltas been 
attracted to the industry-largely through the efforts of the national 
and State clay-working associations to raise the standard of the quality 
of the product by the introduction of improved methods of manufac
ture-and the result is tlte establishment of larger plants on a perma
nent basis. 

Another great difficulty is the lack of experience of operators in 
making retnrus. This, however, will be overcome in time, and it is 
gratifying to note that Ghe replies to statistical inquiries were. returned 
much more promptly this year than for 18!)4, and were much more 
intelligently rm1dered. This opportunity is taken to thank the clay 
workers of the country for their cooperation, without which it would 
be impossible to make this report. 

PRODUCTION. 

The results of the second statistical canvass of thP clay-working 
industries of the United States by the United States Geological Survey 
are shown in the following tables. 

17 GEOL, PT 3--5fl 817 
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The total value of the clay products of the United States, as shown 
by this canvass, was $65,31!),806, as compared with $64,575,385 in 1894, 
a gain of $744,421, or a little more than 1 per cent. The year 1895 was 
undoubtedly the worst, from a financial standpoint, experienced for 
several years by the clay-working industries of the country, and while 
the figures here presented show a small increase in value of the .product, 
this increase is undoubtedly due to returns from a greater number of 
the larger producers than in 1894, and can not be taken as au indica
tion of any improvement iu trade. The number of works idle in 1895, 
with stocks on hand, was much greater than in 1894, and almost none 
were run to their full capacity. 

It wm be noted that the number of producers reporting also increased 
very slightly, or from 6,264 in 1894 to 6,284 in 1895. This is an increase 
of only three-tenths of 1 per cent, while the product increased 1.1 per 
cent, thus tending to bear out the statement tliat the increase in value 
of the product is due rather to more returns from larger producerl'l than 
to a healthy increase iu trade. 



,-
State. 

Number 
of firms 
report-

jug. 

Clay produ.ots of the United States in 1895. 

Common brick. 

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

Qnantity. ·value. 
Average 
price per 
thousand. 

j 
Presse<l brick, including buff, gray, an<l 
other fanc;v colored and-enameled brick. 

Quantity. Value. 
AYerage 
price ]Jer 
thousand. 

Vitrified paving briclc 

Quantity. Value. 
AYerage 
prke per 
thousaud. 

1---'-------J---1 1-- --1 I I I I 1---1 

Alabama ....... _ ...... . 

Arizon~t .. ___ .......... . 

Arkansas ........ _ ..... . 

California ....... __ .... . 

Colorado.------ ____ ----

Connecticut ........... . 

Delaware -----· ____ ... . 

District of Columbia. __ . 

norida. ------ ·----- ----
Georgia ___ ......... ___ _ 

Idaho . _ ........ _ ..... _. 

Illinois .............. __ _ 

Indiana---- ... ---- .... . 
Iowa. _ ......... _. _. ___ . 

Kansas .............. __ . 

Kentucky------ .... ___ _ 
I.onisiana _____________ _ 

Maine ....... -----------
Maryland ...... ____ ... . 

60 
9 

54 
94 
81 
44 
17 
16 
28 
76 
14 

678 
659 
412 

63 
92 
44 

95 
65 

Thousands. 

35,822 
960 

27,381 
144,403 
48, 762 

118,550 
7, 184 

49,002 
19,489 

135,4-80 
I 

2, 085 I 

717,0791 
319, 751 
180,664 
20,756 
86,521 
70,247 
72,594 

117,016 

$190,157 I 

6,855 
185,009 
922,712 
252,018 
642,462 
48,915 

277, 750 
108, 775 
655,275 
17,540 

3,786,747 
1, 488, 370 
1, 095,074 

121,892 
455,927 
378,418 
403,217 
743,023 

$5.38 
7. 14 
6.76 
6.40 
5.16 
5.41 
6.80 
5.67 
5.58 

I 
4.83: 

I 
8.41 I 

5.28 
4.65 
6.06 
5.87 
5.27 
5.39 
5.55 
6.35 

Thow;and&. 

318 

566 
3,885 
9,828 

150 
400 

1, 126 
70 

4, 783 
70 

29,093 
17, 085 
11,159 

3, 730 
1,800 
3,220 
1,370 
2, 555 

$3,325 

5, 840 
71, 286 

113, 105 

4, 500 I 
7,200 

13,560 
1,240 

46,265 
1, 050 

330,318 
161,336 
87,130 
25,775 
14,240 
25, 750 
13,520 
35,229 

$10.45 

10.32 
18.34 
11.50 
30.00 
18.00 

Thou8ands. 

2, 3oo 1 $23, 5oo $10.21 

---------
926 I 9, 260 10.00 

977 10,572 I 10.82 
____________ [ _________ _ 

12. 041 23 190 8. 26 

17.71 ------------ ----------- ----------
9. 69 5 40 8. 00 

15. 00 ------------ ------ ------ ----------
11.35 S2, 526 643, 997 7. 80 
9. 44 22, 313 . 204,000 . 9.14 
7. 81 31,704 ! 243,928 :1 7. 69 
6. 91 7, 902 i 62, 190 7. Si 

I 

7. 91 ·, 3, 850 j' 33,150 8. 61 
7. 99 300 3, 000 10. 00 

9. 86 ------ ------ ------ ------ ._--- ~-~:--I 
13.78 81 8o I ~ 
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Clay products of the United States in 1895-Continued. 

Common brick. Preased brick, including buff, gray, and I 
Numher 

other fanc;vcolored and enameled brick. I 

State. of firms 

I 

report- A:erage A_,·erge in g. Quantity. Value. price per Quantity. Value. pnce per 
thousand. thousand. 

Thousands. I Thousands. 

Massachusetts._ ........ 112 245, 423 $1, 443, 677 $5.88 8,509 $200,234 $23.53 
Michigan ............... 200 168,574 767,203 4.55 6,530 47, 719 7.31 

Minnesota .........•.... 126 127,242 578,329 4.55 5,061 30,635 6.05 

Mississippi ............. 38 31, 135 174,800 5.61 1,290 12,650 9.80 

Missouri ............... _ 221 234,201 1,251,200 5.34 29,674 275,725 9.29 

Montana ............... 18 16,662 112,083 6.70 2,150 15, 740 7.32 

Nebraska ............... 105 28, 191 175,480 6. 22 2, 696 29,659 11.00 

New Hampshire ........ 54 91,415 469,567 5.13 2,300 23,800 10.34 
New Jersey .... ___ ...... 130 248, 831 1, 097,063 4.40 18,417 387,737 21.05 

New York .............. 280 955,442 4,396,027 4.60 18,437 290,910 15.78 
: 

North Carolina ......... 96 60,946 311,088 5.10 577 5,605 9.70 

North Dakota .......... 7 9,000 48,000 5.33 ------------ ------------ ----------
Ohio ................... 980 381,065 1,887,023 4.95 44,396 518, 717 11.68 

Oklahomaa ............ 21 7,095 39,502 5. 56 176 2,510 14.26 

Oregon ................. 68 12,612 70,812 5.61 40 800 20.00 
Pennsylvania ...... ____ I 513 612,492 3,570,536 5.82 56, 810 1, 018,682 17.93 

Rhode Island ........... 1 28,000 175,000 6.25 3,000 45,000 15.00 

South Carolina ......... 51 56,010 240,785 4. 29 310 3,075 9.92 
South Dakota ____ ...... 10 1,195 8,865 7.41 75 1,875 25.00 

Tennessee .............. 90 69,034 355,420 5.14 i 2,633 25,352 9.6:.l 

Vitrified })aYing brick. 

Quantity. Value. 
.A_yerage 
price per 
thousand. 

-

Thousands. 

100 $800 $8.00 
1,300 12,755 9.81 

2 16 8.00 

·----------- ·----------- ---------·1 
6, 816 54,640 8.01 

22 330 15.00 
475 3,800 8.00 

I ------------ ------------ ----------
2,500 30,000 12.00 

10,896 121,892 11. 19 
150 1, 600 . 10.66 

I ------------ ------ ·----- ----------
96,555 787 878 ! ) 1 8.16 

·-----------,-----------· -·--·· ---
400 3,800 9.50 

36,268 305,035 8.41 
4,000 48, 000 12. 00 

------------ ······-----· ·---------1 
I I 

------------ ----------- ---- ·-----
I -----------· ·-----------~-----····· 
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Texas .. ___ - . _____ . _____ ' 

Utah·----···--·--.-----

Vermont.·----·--·-----
·virginia . ___ - . ____ . ----

1361 
46 

20 

111 

138,465 

13,533 

18,376 

96,407 

Washington ............ ! 52 14,8fl5 
West Virginia ... __ .. _. _ 46 35, 815 

Wisconsin ... __ . _. _____ . l<l6 141, 018 

·wyoming-----·------__ 5

1

. _ 1,175 

United States _ __ _ 6, 284 6, 017,965 
Per cent of totals .. ____ . __ . ____ -~-, _________ _ 

805, 772 5. 81 16, 143 103,255 6. 391 1, 492 12,466 8. 36 

69, 511 5. 13 2, 496 31, 715 12. 70 150 1, 200 8. 00 

97, 212 5. 29 140 • 2, 220 15. 80 . ----- . ---- .. ----. -----. --.- . -----

56o, 316 s. 81 u, 176 2o4, o78 · 18. 2s 1 3, ooo 3o, ooo 10. oo 

84, 305 :). 67 585 19, 100 :=12. 6<1 I 2, 301 32, 965 14. 32 

208, 337 5. 82 1, 8451 18, 400 9. 97 62, 330 449, 388 7. 21 

782, 552 5. 54 12, 530 123, 505 9. 85 . ---- .. ----- .. ---- .. ---. ---- . - .... 

8,_ 525 7. 25 -- - - - - - - - - - . . - - --- . - - - -- . - - - .. - -- -1- .. --... --.. . -----. ----. -. ----. ---

31, "'"~~ I 5 25 ~9--2~ I •1, 399~3:: I 12 ~L -"~--~91 3, 130;~:: - 8 ~0 I 

a Includes Indian Territory and New Mexico. 

0 
t"' 
>
~-

00 
~ ..... / 



State. 

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

i Fancy or 
ornamental 

brick 
(value). 

$73,979 

Clay products of the United States in 1895-Continued. 

.Fire brick 
(value). 

$900 

Drain ti.lo 
(value). 

Sewer pipe 
(value). 

Orna
m~mtal 

terra·cotta 
work 

('·alue). 

Terra-cotta 
lumber 
(value). 

Tile (not 
drain) 

(value). a 
Stoneware 

(value). 

Miscella
neous 

(value). b 

$9,480 '·--- ------

~~~Z::s:~:::: :~::::::::: 1:::::: :::: ·- · ---2: ooo- ·-- · ·$2: 45o-l :::::::::::: ·:::: :::::: :::::::::: ... $i: ooo -~---38: .ioo.,: ::::::::: 
· California.... . . . . . . . . .. 13, 654 10, 836 8, 980 $261, 536 $48, 300 .. . . .. . . . . 58, 450 ....... _.. $25, 400 

Colorado ............... 1,960 42,264 320 76,000 .......... $1,000 8,750 350 47,044 

~:~:;:~=~~: ::::::::::: .. -.. -~~~- --- --~~'- ~~~- !: ~~~ ...... ~'- ~~~- .. -~~'- ~~~- :::::::::: ::::::::::I.--.~~~~~- .. -~~~ ~~~-
DistrictofColumbia... 3,000 ------·----- 5,168 64,631 -------------------- 2,795 .......... 6,210 
Florida _. _ ..... _ ..... _. . . . . . . . . . .. . . . . . . . . . . 1, 000 . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 3, 000 

~;:~~i-~ :::::::::::: :::· ---~~'- ~~~- .... -~~'- ~~~-~---- --~'- ~~~- ---. -~~'- ~~~- --- ~~'- ~~~- ::::::::::1---- ~'- ~~~- ---- ~'-~~~- 5, ~~~ 
Illinois................ 19,500 117,040 1,028,581 389,680 722,500 71,685. 231,166 255,540 23,130 
Ind,iana .. _ .. _ .. _... . . . . 13, 439 12,510 1 820,60: 42, 000 52, 600 60, 000 139, 463 1:, 400 ' 11!, 800 
Io'l\ a ..... _ .... _. _.. . .. . 2, 300 5, 920 290, 51::> 55, 131 2, 800 400 16, 094 2v, 600 4v, 400 
Kansas ................. 1,000 27,000 4,090 ------------ --------- 300 500 1,000 2,900 
Kentucky.............. 150 126,539 17,322 25,000 ---------- ------~--- 75,000 30,120 61,750 
Louisiana .. _... . . . . . . . . 5, 000 50 1, 000 ...•.... - .. - . . .. .. . . . . . . . . . . . . . . . ... -.... . . . . . . . . . . 2, 500 

Maine.................. 4,400 37,501 5,168 270,177 3,121 ----------~---------- --------------------
Maryland-------------- 1,000 232,27C 3,079 ............ 6,781 --------- 12,000 --------- 33,525 
Massacbnsotts .......... 91,675 187,710 ------------------------ 65,000 63,668 900 1,800 166,126 
Michigan.............. 5,850 3,575 200,893 76,000 ---------- .......... 2,900 ---------- 12,300 
M~n~es~ta_-------------- 500 2,000 2,775 169,761 .......... 49,000 I 570 246,115 20,:34 
MlSSlssrppl ............ -~ 500 3, 300 500 ........... - . . . . . . . . . . .................. 

1 

1, 500 1, ::>00 
Missouri--------------- 1,500 484,415 15,820 212,000 ---------- 25,300 I 94,504 8,<100 I 375,714 
Montana............... 380 69,035 1371 3,5171 30 ....... 1,586 ---------- 1,355 

Total value. 

$301,341 
6,855 

243,959 
1,421,154 

553,383 
831,925 
58,615 

373,304 
114,015 
867,355 

18,890 
7, 619,88,1 
3, 117,520 
1, 870,292 

246, 647 
839,198 
415, 718 
737,104 

1,066,987 
2, 221,.590 
1, 129,195 
1,100,135 

194,, 750 
2, 799,218 

204,193 
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...... ...... 1,800 ..••........ r •••••• ----~---··· •••• 600 ...... ----~---- ------~ 

4!~; ~~~ . ---- i4: 024. . -.. ioi: 3i6- \-. 763," 420- .. 285," i65 8!~: ~~~ . -i62: 946- --570; 782 ·. 
Nebraskn . . . ... .•. .. . . . 3, 202 
New Hampshire........ 800 
New Jersey ............ 179,828 
New York.............. 1, 025 302,407 56,740 13~, 000 336,000 -- .. ------ 143,465 44,033 63,997 

6, 140 2, !)00 25, 000 1- ... -- -.-- . ----- . --- ---.. . . . . 3, 600 45, 000 North Carolina......... 50 

::: ~~~~~~:I:::~~:~~~:.::~~~:~~~: I::~~~·:~~~:~·:~~~:~~~: North Dakota .......... 
1 
.. · ....... . 

Ohio................... 57,767 
Okbhomac ............ _I 3, 295 

...... ······r······------~---·-······· 
696, 175 884, 638 1, 746,503 

------ ------ ------------ . ----- . -----
Oregon............. . . . . 45 15,486 4,000 40,500 -•. - - - - - - - . - - - - - - - - - 100 500 2, 500 
Pennsylvania . . ... . . . . . . 48,032 2,250,790 13,320 360,475 263, 000 120, 508 95, 529 208, 130 553, 12,1 
Rho<le Island........... 10,000 3, 000 . - . - - - .. - - . . . . - - - ... - -.- .. - - -. - . . . . - - • - . - -. - 16, 000 ... - - - - - . . . - - - - ..... 
So nth· Carolina........ 1, 000 19, 750 I 
Sonth Dakota ............................... . 
Tennessee ; . . . . . . . . . . . . . 356 24, 956 
Texas . . . • . . . . . . . . . . . . . . 1, 024 7, 060 
Utah.................. 3,410 5,750 
Vermont............... 30,132 ...•.....••. 
Virgini:t . . . . . . . . . . . . . . . 36, 919 1, 750 
Washington ...... :... .......... 12,500 
West Virginia...... . . . 4, 262 4, 000 
Wisconsin...... . . . . . . . . 3, 425 1, 200 
Wyoming ............. . 

United States ... -~-6-5_2_, 5_1_9_ 

Per cent of tot~tl . . . . . . . 1. 00 
5, 27.9, 004 

8.08 

5, ooo I 

6,850 

1,000 
2,980 
4,980 
3,175 

140 
32,314 

3, 450, 961 
5.28 

4, 000 

80,:300 
4, 450 

.. - - - . - .. - . - - - . - -.- - 2, 008 500 800 
-----· ---- ·--------- -------------------- ----------

5,000 . -.--- ---- ------ ---- 24,300 .. ---- ----
300 5, ooo 1 519 46, 6oo 44, ooo 

. --. -. i: 000 -I : ::::: ::::I :: : :: : ::: : I" -- --"700 ., .. --;: 025 "I" --i3; 000. 
85, 700 24, 000 . - .. -- - - - -I 2, 500 -- - •.. - - - - . 1, 200 

196, ooo 250 

1

. ________ . . . ____ . _ . . 3, ooo 12, ooo 

. ---- .. - ••• - . --.-- -- ... -.- .. --- .. --- ... --- . ---.- ---- 1, 200 

. -~.- ~~;: ~;;·· ;: ~;;: ~~~- i .. ; ~~: ~;~. ;: ~;;: ~;~. ~.- ~~~: ~~~- ~.- ~~~: ~;~-~-
6. 86 s. n . 1. 14 s. 9·1 I 2. 6o 1. 53 . 

a Including hollow building tile or Ulocks, roofiug tile, floor tile, encaustic nnd art tile. 

214,541 
52.1,567 

4,899,120 
5,889,496 

400,98:3 
48,000 

10,H49,382 
45,307 

138, 5·.13 
8,807,161 

297,000 
276,918 
10,740 

522, 53·1 
1, 030, <1<16 

112,586 
132,544 
855,768 
265, 445 
895,777 
!H-4, 196 

8,525 

65,:319,806 
100.00 

b Including ball clay, paper clay, clay ballast (burned), vitrified brick for chemical use, locomotive arch brick, hollow brick, well brick, slab brick, fence posts, fence
post stubs, clay gas retorts and gas-house tiles, boiler and sugar-kettle tiles, kiln and furnace tile, sidewalk tile ancl blocks, blocks for building caves, fonnd":tion blocks, 
tank blocks, door knobs, wall copings, crestings, stovepipe guards, glass makers' pot clay, glass-melting pots, fire-clay retorts, pottery, wash and bath tubs, kitchen sinks, 
saggars, conduits for underground wires, flue linings, electrical porcelain specialties, crucibles, scarifiers, n1uffles, supports, slides, cuspidors, .ianliniCres, vases, earthen
ware, flower pots, stone pumps, fire kindlers, insulators and insulator supplies, flue pipe, chimney tops, terra-cotta grave and lot markers, curbing, art faience, hitching 
posts, ]>Orcelain wasb boarcls, tobacco pipes, clay furnaces, etc. 

c Includes Indian Territory and New Mexico. 
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The following table gives the figures of the clay products of the United States in 1894, and is here reproduced for 
comparative purposes: 

Clay products of the united States in 1894. 

State. 

. 
Alabama ....................................... . 
Arizona ........................................ . 
Arkansas ....................................... -
California ..................................... . 
Colorado ....................................... . 
Connecticut .................................... . 
Delaware ...................................... . 
Di~trict of Columbia ........................... . 

~~oor;;i::: ::::::::::::::::: :.·: :::::::::::::::::::I 
Idaho .... ____ ................ _ .. __ .... ____ ... ___ I 
Illinois .... _ ............ _ .......... _ .. _ .... _ ... . 
Indiana_ .................... _ .. __ .. _ ........ _ .. . 
Iowa .............. -··--· ....................... . 
Kansas __ .. _ .. _ .... _ ........................... . 

~:::~~~~: ::::::::::::::::::::::::::::::::::::::1 
Maine ......... _ .............. -............. - .. . 
Maryland ................... _ .................. . 
Massachusetts ............................... _ .. 
Michigan .. _ ........... _ ....................... . 

Common ancl pressed brick. Vltrifiel1 paving brick. 

Number I 
of I I I . I firmA re- A. verage 

porting. Quantity. Value. price per Quantity. 
thousand. 

Value. 

----1 

Average 
price per 
thousand. 

Fancy or 
ornamental 

brick (value). 

Thott.sands. lrhousands. 

53 34, 194 $205,531 
14 2, 092 16,031 
53 24,604 162,041 

$~: ~~ )·----- ~~~ -1-.--- :~~-~~~ --- :~~~ ~~- 1 - --- ~~·-~~~--I 
6. 59 705 ' 7, 050 10. 00 80 

70 94,561 627,235 6. 63 110 2, 150 19. 55 14, 350 
78 33, 998' 228,344 6. 72 2, 188 21,880 10.00 2, 680 
44 100,300 549,650 5. 48 10 250 25. 00 5, 000 
13 6, 080 43, 5281 
23 56,348 317,565 
23 13,402 82,387 
64 110,218 585,693 
19 3, 184 26,768 

697 825,845 4,495,613 
663 335,868 1, 720,017 

7. 16 ........ _ . . _ . _ . .- ... _ . . . _ . . . . . . . . . .. __ ... - ... 
1 

;: ~: . ----- ~~~-1--- --- ~~- ~~~- -----~--~~-I·------~~~--
:J. 31 1- _ _ _ _ _ _ _ _ _ .. __ . _ _. ______ . _. __ . _ 14, 048 

~: ~~ --i~f ~~fl·-. -~~f!~;- .... -~:-~f ---- 7~:-~~f-
437 208,195 1,317,473 6.33 45,488 376,951 8.29 2,950 
67 24,518 141,042 5. 75 7, 948 57, 310 7. 21 4, 000 
87 84,498 418,886 4. 96 6, 256 51, 389 8. 21 50, 700 
50 78,996 442,862 5. 61 1, 200 9, 400 7. 83 52,500 

109 72,302 401,982 5. 56 1, 650 11, 200 6. 79 200 
67 141, 055 974,669 

114 263,732 1, 64R, 0651 
196 174,881 924,872 

6. 91 . 50 470 9. 40 1, 100 
6. 251 1, 854 14,530 7. 84 139,100 
5. 29 145 1, 560 10. 76 54, 750 
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Minnesota _______ - _____ . ---- . ----- ------ ---- ----
Mississippi _______ . _______ . _____ -- ____ - ___ - ------
Missouri ________________________ -_____ ---- ------
Montana ____ ------ .. ______________________ --- __ _ 
Nebraska ____________________ . ______ . __________ _ 

New Hampshire ... ____________ ------·----------· 
New Jersey. ___________ . _______________________ _ 
New Mexico ______________________ --- _____ -- _ --· 
New York ____________________ ---- ________ ·-----
North Carolina ... _---------- ___________________ _ 
North Dakota __________________________________ _ 

Ohio .... ----------·----------·------------------
Oklahoma a .. ---- ________ ----·-----------------
Oregon _____ . ________________________ . ____ -____ -

Pennsylvania. ____ -----------··-----------------
Rhode Island _ . ___ . ____ . ______ .. - ___ . ____ - ------
South Carolina. _________ . _______ -________ - - __ ---
South Dakota _____________ . ______________ .. ____ . 
Tennessee ______________________ - __ - -- ---. --- ---
Texas. _________________________ . _________ .--- __ . 

Utah-------------------------·-----------------

;:;;~~: ~ ~:: ~ ~:::: :::::: ::: ~:: ~ ~:: ~: ::: ~:: ~ ~:: ~: I 
Washington . _________________ -- ---- -- _--- ------
West Virginia ____ - _____________ .- ___ -- _____ . ___ -
"\Visconsin __ -_ ---- __ -- _____ . __ -- ------ . -- --- ----
"\Vyoming. ________ --- _______________ --- ________ _ 

122 
31 

242 
17 

104 
56 

129 
5 

302 
78 
8 

968 
18 ; 
69 

508 
1 

47 
8 

76 
124 
59 
17 

104 
59 
36 

14-0 
4 

98,957 
22,897 

258,922 
10,.316 
58,289 
89,152 

317,260 
2,280 

821,286 
43, 525 
8,600 

386,712 
6, 404 

14, 770 
642,326 
30,000 
48,534 
3,312 

70,519 
134., 963 
21,606 
16,950 

112,4.88 
22, 625 
38,719 

181,:!87 
850 

United States_ . ______________________ . ___ . I 6, 264 I 6, 152, 420 
Per cent of total __ ------ ________ ---------------- __ ------ ______ ------

473,904 
134,930 

1,541,553 
80,629 

411,409 
48:!, 330 

1,601,096 
17, 125 

3,945,022 
226,882 
52,4.00 

2,136,691 
37,338 
95,820 

4, 173,274 
240,000 
229,877 
24,902 

417,616 
895,359 
156, 047 
92,552 

779,285 
153,259 
227, 032 

1,099,102 
6,850 

35,062,538 
54.30 

:~~~ 1------110 ------·-;;0- ·----;_-00- 1,340 
1,500 

5. (15 j 23, 189 190, 220 I 8. 20 47,933 
7.82 · ______ ---- ·----- ------ ---------- ........... ----
7.06 5,700 52,800 9.26 29,375 
5.4.1 700 4.,900 7.00 1,075 
5.05 400 6,000 15.00 257,300 
7. 51 ---------- ------ ------ ------ ---- ........ ---. --.-
4.80 9,304 136, 697 ' 14.69 52,500 
5.21 125 888 7.10 ··----------
6. 09 ---------- ------------ ·----- ---- ---·--·-----
5.53 113,329 928,948 8.20 92, 683 
5.83 100 1,000 10.00 . ----- .. ----. 
6.49 1,550 21,000 13.55 3, 320 
6.50 74,029 521,359 7.04 75,281 
8.00 3,000 33,600 11.20 

::: :~~': ~~~ ::1 
C':l 
t"' 

4. 74 ---------- ------------ ---------- > 
7.52 ----------,------ ·----- ---------- ~ 
5.92 7,687 39,384 5.12 2,971 
6.63 100 1, 000 10.00 16,989 
7.22 1,575 12,863 8.17 -------- --·-
5.46 ----·----- -·---- ·----- ----·-·--- 1, 500 
6.93 5,400 52, 750 9.77 76,474 
6.77 1, 024 17, 600 17.19 15,200 
5.86 8,059 63,96<1 7.94 1,000 
6.06 ---------- ·----------- ----··--·· 19,324 
8.06 ---------- ------------ ---------- -·---·------
5.70 457,021 

3, 7115~~~ ---- -~~ ~~ -11, 12\~~~ --···---·- ·---------
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Clay prod:ncts of the United States in 1894--'-Continued. 

I. I I Ornamental I 'I t ~ T"le ( t I M" ll Fire brick Drair tile Sewer pipe terr·r-cotta I erra-co ta 1 _no rsce ane-
-

1 
' k lumber drain) a ons b 

(value). I ('ialue). ('falue). wor (value) (value) (value) 

\ . ---- (value). · • I · 

~::;::.:" ::: : ::: ::::: : : : "::~ 1- - - '600 : ::: :::: I:: ::: ::::11:::::::::: :::::::::::: :::::: :::::: 
Arkansas·---------------------------- 1,860 2,055 $10 ~--------·---- ----------~ $2,000 $37,000 
California---------------------------· 2,575 15,850 102,950 $23,085 ---------------------- 53,300 
Colorado·-------·----·----·---·-----·! 113,393 1,540 50,000 -------·---- ·--··----- 7,500 52,740 
Connecticut. ..... -------------··----- 57,500 500 15,000 60,100 ----·----- 5,000 24,000 

State. 

Delaware_---· ____ ---- __ · __ ------------ ...... ----·- 2,500 ...... ------ ........ ____ ---------- .... ____ .... ________ ... . 
District of Columbia .... __ .. _..... . . . . . . . . . . . . . . . . 2, 800 61, 100 ............ -... . . . . . . . . . . . . . . . . . . 6, 392 
Florida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..................... , ..................... _, I, 200 

Georgia ........... ------.............. 17,650 2, 000 47,300 11,000 ~---- --·---~---- --------~ 22,196 
Iclr~lw: .. _. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 5~~ .........•.............................. : _ .. __ .. · .... ~ ..... 
lllwors........................... .... 116,904 1,418,51~ 308,963 430,000 $81,288 I M,144 66.,739 
Indiana. __ .... _ ........... _ ........ _.. 22, 720 954, 264 1, 000 50, 000 50, 000 101, 855 4, 590 
Iowa·---------------------------·----. 36,525 557,312 58,000 50 . 500 8,545 21,200 
Kansas ......... ·---------------------- 2,350 8,048~------------~ 100 ---·-----· 375 5,350 

~~~:~~~:~t-:::: :::: :: ~::: :::::::::: :::: ----- ~~·- ~~~- ~~: :~~ . -- -- ~~~ ~~~- ::::::::::: :::::::::: ---- -~~·- ~- . ---- ~~·-~~~-
Maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 000 8, 400 390, 000 ...•........ -..........••...........••••...... 
Maryland ... -------·--------·-------- 164,848 3,050 20 50--------· 23,500 177,158 
Massachusetts........................ 93,825 -----··----- .•••••...... 48,000 50,000 413,983· 299,<131 
Michigan ... -------------------------- 401,880 741,327 99,040 ......... ----·----- 4,300 26,600 
Minnesota............................ 3,950 77,300 218,266 ............ '34,500 ·-----------1 111,250 
Mississippi·-----·-···--·--------·---- 4,500 1 1,000 ------·----- ----·------ ----·----~-----·-----· -------····-
Missouri.............................. 202,722 II 172,220 I 150,000 225 ...••..... 24,6791 286,026 
Montana............................... 56,100 ............ 7,200 ........... .......... 7,500 3,000 I 
N e b~aska .............................. J..... . . . . . . 14, 000 . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . 11, 200 1, 000 

Total value. 

$266,045 
18,081 

212,096 
841,495 
478,077 
717,000 
46,028 

390,672 
83,587 

699,887 
30,268 

8,474,360 
3,135,569 
2,379,506 

218,575 
759,675 
517,262 
831, 782 

1, 344,865 
2,339,934 
2,254,329 

920,510 
142, 700 

2,615,578 
154,429 
519,784 

00 
-~ 
0':> 
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New Hampshire ........... __ ..... __ ... 15,000 ..••.... __ ..... _ ..... _ ...•.•... __ ... ___ .. ~ _ ....•• ---- ... -~ 200 I 503,505 
NewJersey ........................... 502,,130 8,600 137,977 88,000 206,471 · 701,955 466,726 3,976,555 
New Mexico .................. :....... 1, 200 ...... ...... ...... ...... ...... ..... ...... .... ...... ...... .... .... .... 18,325 
NewYork ......... · .................... 298,578 62,955 10,000 508,000 828 64,704 84,738 ·5,164,022 
NorthCarolina........................ 1,100 1,810 21,000 ........... .......... ........... 35,000 286,680 
North Dakota......................... .. . ... . . . ... ...... ... ... . . . .. . ... ... .... ....... ... . .. .. .. __ ... .... .. .. .. .. ... . .. 52, 400 
Ohio ..... _.. . . . . . . . . . . . . . . . . . . . . . . . . . 742, 304 1, 465, 586 3, 311, 895 19, 000 . _ ... _. __ . 476, 118 1, 495, 273 10, 668, 498 
Oklahoma c ................. _ ................. __ .............................. _ .......... _ ......... _ .... --- .... - ..... -.. 38,338 
Oregon ........ _.. . . . . . . . . . . . . . . . . . . . . 630 29, 093 . . . . . . . . . . . . 1, 575 750 7, 800 2, 000 161, 988 
Pennsylvania ......................... 1,568,545 61,9!)2 347,2021 61,000 75,000 67,300 477,135 7,428,048 
Rhode Islancl .................. __ . . . . . 3, 000 . ____ ... __ ................. _ ...• ___ ........ _ .·. 8, 000 .... _. . . . . . . 294, 600 
SouthCarolina ............... ;._....... 3,300 3,500 .......•.... ........... ....•..... 20 .........•.. 236,697 
South Dakota..... . . . . . . . . . . . . . . . . . . . . 1, 600 ......................................... _. _.. 500 . . . . . . . . . . . . 27, 002 
Tennessee ............................ 

1 

30, 873 25, 900 75, 000 ... _.. . . . . . . 15, 300 . • . . . . . . . . . 27, 300 634, 344 
Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87, 360 10, 049 2, 000 _... . . . . . . . . .. _.. . . . . . . . . . . . . . . . 16, 096 1, 028, 853 

·1 Utah................................. 4.,440 20 2,000 ~--·········· ----······ ............ 1,580 176,900 
Vermont.............................. . . . . . . . . . . . . 4, 000 

1 

.... _ .......... _ ... _. --. . . . . . . . . . . .. _ ..... __ . .. . ... .. . . . . 98,052 
Virginia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 794 10, 705 ·. _ .•............. _ ............... -~ 6, 696 6, 889 937, 593 
Washington ............. _ .... ___ . . . . . 24, 400 2, 750 209, 000 I 86, 000 1·. __ .. . . . . 6, 750 700 515, 659 
WestVirginia.......................... 500 360 350,000 10,000 ...................... 20,150 673,006 
·wisconsin ......... _ ......... _ .. _..... 6, 200 85, 150

1 

.............. __ .......... ___ . ... . · 1, 300 44,300 1, 255, 376 

Wyom~:i·t~·; ~:~~:~:: ~:::::::: ·.::: :::: .. ~:;~~.- ;~~- . -~: ~~~: ~~~- '. ~: ~~~: ~~~- -- ~: ~~~: ~~~-~-. ~~~: ~~;· .. ~: ~~~.-;~~- .. ~.- ~~;: ;~~- . 64, 57;,::~ 
Per cent of total...................... 7. 37 8. 99 I 9. 27 . 2.16 . 80 , 2. 61 7. 00 100. 00 

a Including hollow building tile or blocks, roofing tile, floor tile, encaustic and a:rt tile, and enameletl brick. 
b Including day ballast (burned), clay JJipes, clay retorts, railroad fire-clay tile, stove liningi'f, wall copings, earthenware, cookiug utensils, cuspidors, pitchers, vases 

flowerpots, chemical anU cylinder brick, stoneware, stone pumps, well brick ancl Htaves, tile posts, furnace and 1iue linings, terra.cotta chimney pipe tops, terra·cotta grave 
and lot markers, fence posts, fence-post stubs, electrical porcelain specialties, statuary, relief signs, melting pots, etc. 

c Includes Indian Territory. 
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In 1894 the common and pressed brick were combined, and together 
there were 6,152,420,000 made, worth $3.5,062,538. In 1895 these were 
classified separately, and the result shows that together in that year 
there were 6,357,169,000 common and pressed brick, worth $35,968,493, 
or $5.66 per thousand.. In 1894 the average value for the United 
States was $5.70 per thousand. In 1894 these brick made 54.30 per 
cent of the whole total, and in 1895, 55.07 per cent of the total. 

The rmmber of common brick made in the United States in 1895 
was 6, 017,965,000, valued at $31,569,126, or $5.25 per thom;and. The 
pressed brick numbered in that year 339,204,000, valued at $4,399,367, 
or $12.97 per thousand. This high average value for pressed brick is 
due to tbe fact that enameled bricks arc included in several States, 
nota,bly in lYiassachusetts, New .Jersey, and Pennsylvania. The 
average value of pressed brick alone throughout the country would 
be nearer $10 per thousand. 

The vitrified paving-brick industry seems to have fallen oft' con
siderably without any apparent explanation, or from 457,021,000, 
worth $3,711,073, or $8.12 per thousand, in 1894 to 381,591,000, worth 
$3,130,472, or $8.20 per tllousand, in1895. This decline was in almost 
all of the large producing States, especially in Colorado, fllinois, Iowa, 
Missouri, Ohio, and Pennsylvania. On the otber band, New York and 
West Virginia show quite large increases in this product. 

'l'lie fancy or omamental brick product also shows a decline, or from 
$1,128,608 in 1894 to $652,519 in 1895. In 1894 tbis variety of brick 
constituted 1. 75 per cent of the total value; in 1895 it was but 1 per 
cent. 

The fire-brick product Leld it.s own and a little more, being $4,762,820 
in 1894 and $5,279,004 iu 1895. Its percentage of tbe total product in 
1894 was 7.37, while in 1895 it was 8.08. 

The drain·tile product sbows quite a remarkable decline, or from 
$5,803,168, or 8.99 per cent of the total, in 1894 to $3,450,961, or 5.28 
per cent, in 1895. This is easily accounted for by the remarkably dry 
season in the Mississippi Valley, Illinois, Indiana, Ohio, Iowa, Missouri, 
Wisconsin, aud Nebraska, all showing large decreases in this product. 

The sewer-pipe product decreased from $5,989,923, or 9,2'7 per ceut 
of the total, in 1894 to $4,482,577, or 6.86 per cent of the total, in 1895. 

Ornamental terra-cotta work increased from $1,396,185, or 2.16 per 
cent of the total product, in 1894 to $2,422,193, or 3. 71 per cent of the 
total, in 1895. Terra-cotta lumber also increased from $514,637, or 0.8 
per cent, in 1894 to· $741,626, or 1.14 per cent of the total, in 1895. 
Tile (not drain) was about the same in 1894 and 1895, or $1,688,724 in 
18!J4 and $1,698,494 in 1895. 

Stoneware, which was included in the miscellaneous column in 1894, 
was given a separate clastoiification in 1895, when $1,608,494, or 2.60 
per cent of the total, was produced. The miscellaneous column, not· 
withstanding the withdrawal of stoneware from it, increased from 
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$4,517,709 in 1894, or 7 per cent of the total product, to $4,920,839, in 
1895, or 7.53 per ceut of the total product. 

Tlle following table shows the rank of States, total value of prod
ucts, and percentage of total product produced by each State in 1894 
and !895: 

flank of States ·in ontpttt of clay ])I'Ociuots in 1894 and 1895. 

1894. 

\"~'- I Number I Per cfmt of 
State. of firm~ Yalue. total 

reporting. prmluct. 

1 Ohio __ ............. : ...........•.... fJ68 $10, 668, <198 16.52 

2 Illinois .............................. 6!17 8,474,360 13.12 

3 Pennsylvania._ ........ __ . __ . __ ...... 508 7,428,048 11.50 

4 New York ........................... : 302 5,164,022 8.00 

5 i 129 3,976,555 6.16 New Jersey .......................... · 

6 Indiana ............. ---------------- 663 3,135,569 4.86 

7 Missouri --·--------- ---------------- 242 2,615,578 4.05 
8 Iowa ................................ 437 2, 379,506 3.69 
9 Massachusetts ....................... 114 2,33fJ,934 3.62 

10 Michigan ......................... ___ lfJ6 2,254,329 3.49 
11 Maryland -------·-------·----------- 67 1,344,865 2.08 
12 Wisconsin .............. _ .......... _ . 140 1,255,376 1. 94 
13 Texas .............................. - 124 1,028,853 1. 59 
14 '

7irginia ------------------ ···-------- 104 937,593 1. 45 
15 Minnesota ........................... 122 920,510 1. 43 
16 California ........................... 70 841, 4fJ5 1. 30 
17 Maine ... ------------ ·--------------- 109 831,782 1.29 
18 Kentucky --------------------· ------ 87 759,675 1.18 
1!J Connect\ en t _ ............. _ .......... 44 717,000 1.11 

20 Georgia .............. ____ ........... 64 699,887 1. 08 
21 West Virginia. ____ .................. 36 673,006 1. 04 
22 Tennessee ........................... 76 634,344 .98 
23 I Nebraska., -------------------------- lo-1 519,784 .81 
24 Louisiana ........................... 50 517,262 . 80 
25 ~w ashiugton ......................... 5!J 515,659 .80 
26 New Hampshire ..................... 56 503,505 . 78 
27 Colorauo ................ _ ... _. _ .. _ .. 78 <178, 077 .74 
28 District of Colnm bia ................. 23 390,672 . 61 
29 Rhode Islauu ........................ 1 294-,600 . <16 
30 North Carolina ...................... 78 286,680 .44 
31 Alabama ............................ 53 266, 0,!5 .41 
32 South Caj_,,J:na ............ ____ ............. 47 236,697 .37 

I 
33 Kansas .. -------- -------------·---- 67 218,575 

~:J 34 Arkansas ............................ 5:3 212,096 3 
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Rltnk of States in output of clay proitucts in 1894 and 1895-Continuerl. 

lS94-Continuetl. 

·1-R-an~k-. ·-_-----_ ---~·-~s_·-t_a_t_e_._-·~ --~-- •---_ ----;-r:-0!-: ~1her I rms 
rting. 

35 Utah ............................... . 59 
36 Oregon ....... _ .......... · ........... . 69 
37 Montana._ ................... -....... , 17 
38 Mississippi . _ ........................ I 31 
39 Vermont ........................... . 17 
40 Florida ............ J ••••••••••••••••• 23 
41 North Dakota ..................... . 8 
42 Delaware .......................... . 13 
43 Oklahoma a ........................ . 18 
44 Idaho ............................... ' 19 
45 South Dakota ...................... . 8 
46 New Mexico ........................ . 5 
4 7 Arizoil:t ............................ . 14 
48 Wyoming .......................... . 4 

United States . . . . . . . . . . . . . . . . 6, 2 64 
~--'---------- -------

a lnoludes Indian Territory. 

lSn5. 

·------------------
1 Ohio................................ 98 0 
2 Pennsylvania........................ 51 
3 Illinois. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

3 
8 

4 NewYork .................... ·-···· 28 0 . 
5 New Jersey.......................... 1 30 
6 Indiana . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 65 9 
7 Missouri.. . . . . . . . . . . . . . . . .. . . . . . . . . . . 2 21 
8 MaRsachusetts ...................... . 12 
9 Iowa................................ <1 12 

.4 10 California...... . . . . . . . . . . . . . . . . . . . . . 9 

11 Michigan........ . . . . . . . . . . . . . . . . . . . . 20 
12 Minnesota........................... 12 

0 

6 
13 Maryland .......................... . G5 
14 Texas............................... 1 36 
15 Wisconsin........................... 1 46 
16 '\Vest Virginia. ...................... . 46 
17 Georgia ............................ . 76 
18 Virginia ...... ,...................... 1 11 

19 Kentucky .......................... . 92 
20 Co11ne~ticut ........................ . 44 
21 Maine .............................. . 95 

I Per cont of 
Value. tota-l 

product. 

$176,900 ~~.;; 
161, fl88 .25 

154,42() .24 
142,700 .22 
fl8,052 .15 
83,587 .13 
52,400 . 08 
46,028 .07 
38,338 .06 
30,268 .05 
27,002 .04 

18,325 .03 
18,081 .03 

6, 850 .01 

(;4-,575,385 100.00 

$10, 649, 382 

I 
1G.30 

8, 807, 161 13.4-8 
7,619,884 11.67 
5,889,496 9.02 

4,899,120 7.50 
3,117,520 4.77 
2,799,218 4.29 
2,221,590 3.40 
1, 870,292 2.86 
1,421,154 2.18 
1,129,195 1. 73 
1, 100, 135 1. 68 
1,066,987 1. 63 

1,030,446 1. 58 
944,196 1. 45 
895,777 1. 37 
867,355 1. 33 
855,768 1. 31 
839,198 1. 2fl 
831,925 1. 27 
737,104 1.13 

I 
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Rank of States in Ottt1mt of clay 1n·odncts in 1894 and 189.5-Continued. 

1895-Continued. 

Number Per c:ent o: 
Rank. State. of firms Yalne. total 

reporting product. 

22 Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 $553,383 .85 
23 Tennessee . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 522,534 .80 
2•1 NewHampshire ..................... 54 521,567 .80 
25 Louisiana . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 415,718 .64 
26 North Carolina ........ ·.............. 96 400,983 .61 
27 District of Columbia .. -.............. 16 373,304 .57 
28 Alabama .. _,........................ 60 301,341 . 46 
29 Rhouolsland ........................ 1 297, 000 . 4fi 

30 South Carolina........ . . . . . . . . . . . . . . 51 276,918 .42 

31 W ushington . . . . . . . . . . . . . . . . . . . . . . . . . 52 265, ,145 . 41 

32 Kansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 246,647 .38 
33 Arkansas ............................ 54 243,959 .37 

34 Nobrask:1...... .... .... ........ ...... 105 214! 541 . 33 
35 M on tan a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 204,193 . 31 
36 Mississippi . . . . . . . . . . . . . . . . . . . . . . . . . . 38 194,750 . 30 

37 Oregon.............................. 68 138,543 .21 
38 Yer.morit ........ ...... .... ...... .... 20 132,544 .20 

39 Florida............................. 28 114,015 .17 
40 Utah................................ 46 112,586 . 17 

41 Dela,varo.. ...... ...... ...... .... .... 17 58;615 .09 

42 North Dakota....................... 7 48,000 .07 

43 Oklahomaa ....... ...... ....•. ...... 21 45,307 .07 

44 Iclaho .... ..... ...... ...... ...... .... 14 18,890 . 03 

45 South Dakota . . .. . . . . . . . . . . . . . . . . . . . 10 10,740 .02 

46 Wyoming........................... 5 8,525 .01 

I 47---A-~ri-z-on_a __ .. _._-_-_··_·_·_··_·_-_--_·_·_··_·_·_·_·· __ -_· __ ---,_ ____ 9~------6,_8_5_5~------01~ L United States . . . . . . . . . . . . . . . . 6, 28•1 65, 319, 806 100. 00 

a Includes Indian TeiTitory and New Mexico. 

As in 1894, every State and Territory, except Nevada, participated 
in this total. Ohio again leads the ot~er States in value of product, 
though showing a slight decrease, or from $10,668,498 in 1894 as com
pared with $10,649,382 in 1895. Illinois, which occupied second place in 
1894, bas been displaced by Pennsylvania, the former decreasing from 
$8,4 7 4,360 in 1894 to $7,619,884 in 1895, and the latter increasing from 
$7,428,048 in 1894 to $8,807,161 in 1895. It is rather a coincidence that 
these two States should have changed rank, each taking almost exactly 
the figures of the other for the previous year. The other States about 
held their relative ranks, the most notable changes being those of 
California, which rose from the sixteenth place in 1894 to tenth place in 

. ' 
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1895; Georgia, which rose from twentieth place in 1894 to seventeenth 
place in 1895, and Nebraska, which fell from twenty-third place in1894 
t'o thirty-fourth place in 1895. 

The most notable feature of these tables is the similarity with the 
1894 figures. The number of firms reporting in 18!.!4 was 6,264, while 
in 1895 6,284 reported. The total value of all t;he products in 1894 was 
$64,575,385, and in 1895 it was $65,319,806. The ·state totals also vary 
but little. Ohio, which produced $10,668,498 in1894, produced $10,649,-
382 iu 1895. In 18M this was 16.52 per cent oftl!e totalproduct, while in 
1895 it was 16.30 per cent. Illinois -and Pennsylvania changed relative 
positions and almost values of produets. The first nine States, includ
ing the great clay-working region between the Ohio and J\'Iissouri 
rivers, together with Pennsylvania, New York, New Jersey, and Massa
chusetts, produced 71.52 per cent of the total product in 1894 and 73.29 
per cent in 1895. In 1894 Ohio, Illinois, and Pennsylvania produced 
41.14 per cent of the total; in 1895 they produced 41.45 per cent of it. 
In 1894 Ohio, Indiana, Illinois, Iowa, and Missouri produced 42.24 per 
cent of the total product, wltile in 1895 these States produced 39.89 per 
cent of it. 

The following table shows the average value per thousand of tbe 
several kinds of brick made in the United States in 1895, by States, and 
is of interest for comparative purposes: 

Lh:crage price of brick in 1895, by States. 

COMMON. 

· State. Price per State. 
thousand. 

Price per 
thousand. 

---~----1----11-- -~-----~-·----

Idaho _ ... _ .... ___ ... ____ . 

South Dakot~t ........... . 

Wyoming ... _ .......... .. 

Arizona ... _ ..... - ...... --

Deln.ware .............. .. 

Arkansas ..•....... -------
Mont~tn~t ........ __ ..... .. 

California ... ___ ... ___ .. __ 
Mary lanfl . _____________ __ 

Rhoue Island .... __ . ____ .. 

N euraska ......... _______ . 

Iowa. ____ ----------------
Massltchusetts .. ___ ...... . 

Kansas. __ . __ ......... __ .. 

Pennsylvania ......... ----

West Virginia ...... ------

Texas ....... - ... - ---- - .. -

$8.41 
7.41 
7.25 
7.lt1 

fi.80 
fi.76 
6.70 
6. 40 

6.35 
6.25 
6.2:! 
6.06 
5.88 
5.87 

5. 81 

Virginia __ ..... __ ... _. ___ 

District of Columbia ..... . 

Washington .. ___ ....... .. 

Mississippi __ .. _____ . _ .. .. 

Oregon ......... ___ .... _ .. 

Florida .............. __ .. 

Oklahoma l~ ............ .. 

Maine.------.------------
~Wisconsin ............... . 
Connecticut ____ ...... __ __ 

Louisiana ...... ___ ..... --~ 

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

Misson"l'i ............... .. 

North Dakota . __ ... ____ .. 

Vermont ............... .. 
Illinois .. _ •.... _. __ ... __ .. 

Kentucky .. __ ..... __ ... .. 

a Includes Indian Territory and New Jlfexico. 

$5.81 
5.67 
5.67 
5.bl 
5.61 
5.58 
5.56 
5.55 
5.54 
5.41 
5.39 
5.38 
5.34 
5.33 
i}.29 
5.28 
5.27 



CLAY . 

.At'erage price of brick in 18951 by States-Continued. 

I State. 

1~---
Colorado ................ . 

Tennessee ............... . 

New Hampshire ......... . 

Utah .................. : .. 

North Carolina ......... .. 

0 hio ................... .. 

Indiana ................. . 
. -

COMMON-Continued. 

$5.16 ~ 

5.14 

5.13 

5.13 

5.10 

4.95 

4.83 

4.65 

State. 

New York .............. .. 

Michigan ............. __ .. 

Minnesota .............. .. 

New Jersey ............. .. 

South Carolina .......... . 

Average for United 

States .......... .. l Georgia ................. . 

----------------'---------'"---

PRES:-H;D. 

~---~-

washington .............. ' $32. 64 New Hampshire ......... . 

Connecticut .. .. .. .. .. .. .. 30. 00 Arkansas ... __ .......... .. 

South Dakota ............ . \Vest Virginia .......... .. 

Massachusetts ........... . South Carolina ......... .. 

New Jersey." ............ .. Maine .................. .. 

Oregon ................. .. \Visconsin .............. .. 

California .............. .. Mississippi ............. .. 

Virginia ............... .. N orLh Carolina ...... _ ... . 

Delaware ............... . Georgia .......... ____ .. .. 

Pennsylvania ............ . Tennessee ............... . 

Florida ................ .. Indiana .... __ ...... ___ .. _ 

Vermont ............... .. Missouri. ............ __ .. . 

New York .............. .. 
Idaho .... ____ ........... . Kentucky ....... __ ..... .. 

Hhode Island ............ . Iowa .................... _ 

Oklahoma ct ............ .. Montana ..... _ ...... _ .. .. 

Mary land ....... __ ...... .. Michigan ............... .. 

Utah ................... .. Kansas ............... __ .. 

District of Columbia ..... . Texas .................. .. 

Ohio ........... _ ....... .. Minnesota .............. .. 

Colorado ................ . 

Illinois ......... _ ..... _ .. _ 

Nebraska ............... . 

Average for United 

States .......... .. 

833 

Price per 
thousand. 

$4.60 

4.55 

4.55 

4.40 

4. 29 

5.25 

$10.-~~-1 
10.32 

9.97 

9.92 

!J. 86 

9.85 

9.80 
9.70 
9.69 

9.62 

9.44 

9.29 

7.99 
7.91 

7.81 

7.32 

7.31 

6.91 

6.39 

6.05 

12.97 

Ala barua ............... .. 

25.00 

23.53 

21.05 

20.00 

18.3-l 

18.25 

18.00 

17.93 

17.71 

15.80 

15.78 

15.00 

15.00 

·14. 26 

13.78 

12.70 

12.04 

11.68 

11.50 

11.35 

11.00 

10.45 ____ I_ 
<tlucludes Indian Territory and New Mexico. 

17 GEOL, P'J' 3--53 
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Average price of brick in 1895, by StateB-Continned. 

VITRIFIED PAYING. 

~-State. I Price per 

1

_ tl1ousand. 

l 
Montana ................ _I $15.00 

Washington.............. 14.32 

NewJersey....... ........ 12.00 

Rhode Island...... .. .. . . . 12. 00 

New York...... . .. .. . .. .. 11. 19 

Colorado .. .. .. . .. .. .. .. .. 10. 82 

North Carolina .......... . 

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

Arkansns ................. , 

Louisiana .............. .. 

Maryland .............. .. 

Vhginia ............... .. 

Michigan ............... .. 

Oregon ................. .. 

Indiana _ ............... .. 
Kentucky ____ .......... .. 

10.66 

10.21 

·10.00 

10.00 

10.00 

10.00 

9.81 

9.50 

9.14 

8.61 

Pcnnsy 1 vania.... . .. . . .. .. 8. 41 

State. 

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

District of Columbia ..... . 

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

Missouri ................ . 

Georgia ................. . 

J\f assach usctts ........... . 

Priee JJer 
thousand. 

$8.36 

8.26 

8.16 

8.01 

8.00 

8.00 

Minnesota ....... - .. .. .. .. 8. 00 

Nebraska................. 8. 00 

Utah..................... 8.00· 

Kansas................... 7.87 

Illinois................... 7.80 

Iowa..................... 7. 6!) 

West Virginia............ 7. 21 

Average for United 

States............ 8. 20 

The price of common brick, as will be seen from the above table, in 
1895 ranged from $8.41 per thousand in Idaho to $4.29 per thousand in 
South Carolina. These two States were the extremes of prices in 1894 
also, being $8.31 and $4.74, respectively. It should be borne in mind, 
however, that in 1894 these averages included both pressed and common 
brick. 

Pressed brick ranged in price from $32.64 per thousand in Washing
ton to $6.05 in Minnesota. The high average price for this kind of 
brick.in Pennsylvania, New Jersey, and Massachusetts is due to the 
inclusion of enameled brick. The average price for the whole country 
in 1895 of pressed brick was $12.97 per thousand, which is undoubtedly 
high, and is explamed elsewhere by the statement that enameled brick 
is included. 

Vitrified paving brick ranged in value from $15 per thousand in 
Montana to $7.21 per thousand in West Virginia. The average for the. 
whole country was $8.20 per thousand. In 1894 the average for the 
whole country was $8.12 per thousand. 
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The following table shows the average value of the clay products per 
])lant by States and for the whole country, and is a fair index as to 
where the largest plants are located: 

Average value of cla!flH'oducts pel' 1Jla11t in 1895, by States. 

State. a. 
.Average 
value per 

plant. 

Now Jersey ............. $37,686 

New York ............ .. 

Massachusetts ......... . 

West Virginia ........ .. 

Connecticut~ ......... .. 
Pennsylvania ........ .. 

Mary land ............. . 

California ............ .. 

Missouri ........... __ .. 

~1, 034 

19,836 

19,473 

18,907 

17,168 

16,415 

15,119 

12,666 

Georgia .............. _ ·) 11, 413 

Montana....... . . .. . . .. 11, 344 

Slate. a 
Average 
value JlCr 

IJiant. 

~Wisconsin ... ____ ... _... $6,467 

Tennessee .... __ .. .. . . .. 5, 806 

Michigan..... .. .. . . .. .. 5, 646 

South Carolina......... 5, 430 

Mississippi _ ........ _. _. 5, 125 

~Wash ingtou...... . .. .. . 5, 105 

Alabama .. .. .. . .. .. .. .. 5, 022 

Indiana .. .. .. .. .. .. .. . . 4, 731 

Iowa...... .. .. .. . .. .. .. 4, 540 

Arkansas....... .. .. .. .. 4, 518 

North Carolina......... 4,177 

Illinois. .. .. .. .. .. .. .. .. 11, 239 Florida .. . .. . .. .. .. .. .. 4,.072 

Ohio . .. .. .. .. .. .. .. .. • . 10: 867 Kansas...... .. .. . .. .. .. 3, 915 

New Hampshire........ 9, 609 Delaware -- ... ___ ...... 3, 448 

Lonisiamt .. .. .. .. .. . .. . 9, 448 Utah ......... _......... 2, 448 

Kentncky .. .. .. .. .. .. .. 9, 122 District of Columbia .. _ 2, 332 

Minnesota...... .. .. .. .. 8, 731 Oklahoma b . • .. . . .. .. .. 2, 157 

Maine.................. 7, 759 Nebraska.............. 2,043 

Virginia . .. .. .. . .. . .. .. 7, 710 Oregon...... . .. .... . .. .. 2, 037 

Texas ........... :.. .. .. 7, 577 Wyoming .. .. .. .. .. .. .. 1, 705 

North Dakota .. .. .. .. .. 6, 857 Idaho .. .. . . .. .. .. .. .. .. 1, 349 

Vermont-·----· .... ---- 6, 628 United States .... L--C-o-lo-r~a-d_o_._--_·_-_·_··_-_-_-_--_-_-~_6_,_8_32--~-S-o_u_t_lt_D __ ak~ot~a-----_-_-_ .. _-~-~-~---11 07< I 

a. Rhode Island is not in chided since it has on1y one operator reporting. 
b Includes New Mexico aud Indian Territory. 
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IMPORTS. 

In the following tables will be. found a statement of the clay and 
manufactured goods imported into the United States in recent years: 

Classified irnports of clay during the calendar years ending Decem be~· 31 from. 1885 to 1895. 

China clay or kaolin. 

All others: 

Unwrought .. .. 

Wrought ...... . 

Total ...... .. 

Kind. 

1885. 1886. ,~,~~~ 
J.ongtons. Yalue. Lm1gtons. Value. Long tons. Value. 

--------~-

-I 10,626 $83,722 16,590 $123,093 23,486 $141,360 
I 

9,73\) 76,899 13,740 113,875 17,645 139,405 
3,554 29,839 1,654 20,730 . 2,187 22,287 

23,916 190,460 31,984 257,698 43,318 303,052 

.. 

188~. 1890. 18M8. I 
----~----~---.----1----.------

1--------- Long tons. Valu_c._ILongtons~ Value._ Longton~_ Value._ 

$102,050 119,_843 $113,538 29,923 $270, 141 

I 

China clay or kaolin. 

All others: 

Unwronght .. .. 

Wrought ...... . 

18, 1:30 

20,604 152,694 
6,832 53,245 

19,237 145,983 21,049 155,486 
8,14.2 64,971 2, 978 2!:1,143 

-----
53,950 1 

Total 45,586 307,989 47,222 324,492 454,770 

I 1891. 
1892. 1893. 

~------

Long tons. Value. Long tons. Value. 

49,468 $375,175 49,713 $374,460 

Kn1•l. 

__________ 

1

_L_o_ng_t_on_s __ .
11
_v_al_u_•·-I----I--

Chinaclayorkaolin. 39,901 $294,458 
All others: 

20,132 155,047 14,949 113,029 
4,551 64,818 6, 090 {i7, 280 

5,172 59,971 4, 304 51,889 

Un wrought .. .. 16, 094 118, 6891 
Wrought....... 6, 297 56,482 

Common blue ................. ----1 
Total . . . . . . . . 62, 2!!2 I 469, 629 I 79,323- 655,011 75,056 606,658 

1894. 1895. 

Kim!. 
I.ong tons. Value. Long tons. Value. 

China clay or kaolin .............. 62,715 $465,501 75,447 $513,714 

All others: 

Unwrought .................. 13, 146 98,776 18,419 12G, 417 

·wrought ..................... 4,768 60,786 5,160 60,775 

Common blue ................ 2,528 28,886 3,869 40,578 

Total ....................... 83, 157 653,949 102,895 740,484 
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Earthent~are, china, brick, and tile i1nported a11d entered for consumption in the United 
States, 1867 to 1895, inclusi1:e. 

"'fear ending-

June 30-· 

1867 ·-----
1868 .... --

1869.-----
1870 ..... . 

1871..----
1872 .... -· 
1873 ..... . 

1874 .... --
1875 ..... . 
1876 ..... . 

1877 .. -- .. 

1878------
1879.-----
1880.----. 

1881.. ---· 
1882.----. 
1883 ..•... 
1884 ..... . 
1885 ..... . 

December 31-

1886 .. ----

1887------
1888 .. ___ _ 

1889 ..... . 

1890 .. - --· 
1891.----. 
1892. ____ , 

1893 .....• 
1 ~894.. ___ _ 
L895. ____ _ 

Brown 
earthen 

and 
common 

stone-
wnre. 
~~-

$48,618 
47,208 
34,260 
47,457 
96,695 

127,346 
115,253 
70,544 
68,501 
36,744 
30,403 
i8,714 
19,868 
31,504 
27,586 
36,023 
43,864 
50,172 
44,701 

37,820 
43,079 
55,558 
48,824 
561730 
99,983 
63,003 
57,017 
47, 114 
61,<l24 

Other eart,h· ~-=-1 China aml China and en, stone, or Erick, tire porcelain 
not decorated crockery brick, and 

decorated. }lOl'Cclain. wai"e, glazed, tile. 
etc. 

-----

$•118, 493 
. I 

$439, 824 $4, 280, 92•1 ---------- $5, 187, 859 
309,960 403,555 1 3,244,958 ---------- 4,005,712 
400,894 555, 425 1 3, 468, 97o ---------- ·1, 459,549 
420,442 530,805 3, 461,524 ---------- 4,460,228 
391,374 571,032 3,573,254 ---------- 4,632,355 
470,749 814,13-! 3,896,664 ·----- ---- 5,308,893 
479,617 867,206 4, 289, 868 ____ , _____ 5,751,944 
397,730 676,656 3,686, 794 ---------- 4, 831, 72·1 
436,883 65.4, 965 3,280,867 ·--------- 4,441,216 

409,539 718, 156 2, 948, 517 ·----- ---- 4,112,956 
326,956 668,514 2,746,186 ·--------- 3,772,059 
289,133 657,485 3, 031, 393 ·----- ---- 3,996,-725 
296,591 813,850 2,914,567 ---------- 4, 04.•1, 876 
23·!, 371 1,188,847 8,945,666 ---------- 5,500,388 
321,259 1, 621,112 ·1, 413, 369 ---------- 6,383,326 
316, 811 ·2, 075, 708 4, 438,237 ---------- 6,866,779 

368, 9<l312, 587, 5<l5 5, 685, 70!) ---------- 8,686,061 
982, 499 2, 664, 231 (a) $666,595 4, 363, 497 
823,334 2,834,718 ----------- 963,422 4,666,175 

865,446 3,350,1<l5 ·---------- 951, 29.'! 5,204,704 
967,694 3,888,509 ----------- 1,008,360 5, 907, 6·12 

1,054, 854 4,207,598 ··--------- 886,314 6,204,324 
1,148,026 4, 580,321 ----------- 788, 391 6,565,562 

974,627 3, 562,851 ----------- 563,568 5, 157,i76 
1,921,643 6,288,088 ----------· .353, 736 8,663,450 

~ "''· "' I~"''· 172 
-----· ----- 380,520 9,021,509 

1,732,481 6,248,255 ----------· :338,143. 8, 375,896 
1, 550,950 5, 392,648 ----~ ... --- 189,631 

'· 180, ".: I 2, 117,425 18,055,473 ----------- 156,271 10,390,593 

a Not separately classified after 1882. 
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FLINT AND FELDSPAR. 

Mr. William Golding, of Trenton, N. J., has kindly furnished the 
. following information in regard to flint aud feldspar: 

J:<':f__,INT. 

INTRODUCTION. 

As a rule the use of flint (quartz) and feldspar is limited to the pot
tery and tile trades. The principal exceptions to tbis rule are: (1) The 
use of impure flint in an admixture with fire clay, either in the shape 
of bricks or in a plastic condition, as a refractory lining for furnaces; 
(2) its use in glass manufacture, where large quantities of impure flint 
sand are employed; (3) its use in the manufacture of sandpaper, where 
purity is not so essential as hardness and sharpness; and (4) its use 
in the manufacture of soap either as an adulterant or for the purpose 
of increasing its scouring qualities. 

In the case of feldspar its only use, besides in pottery, is a small one 
in the manufacture of the finer varieties of glass. 

The pottery trade requires that flint shall be almost entirely free 
from the red oxi<1e of iron with which it is so generitlly coated, as well 
as from other impurities of mica, soapstone, etc. The trade requires 
further that it shall be furnished at a small cost for transportation from 
the mine to the mill, which means practically from the mines to either 
of the two pottery centers-Trenton, N. J., and East Liverpool, Ohio. 
There are excellent deposits of flint in the vicinity of Bath and Portland, 
Me., Bedford, N.Y., and Lynchburg, Va., which are particularly free 
from iron oxide, but they are at present barred from these markets by 
the cost of transportation. 

SOURCES OF SUPPLY. 

The principal sources of supply of flint for Trenton are the quarries 
in the vicinities of Conowingo, Md., Chambersburg, Pa., and Kaolin, 
Pa. The sources of supply for the East Liverpool trade are Utica, Ill., 
and McVeytown, Pa. These are both rock sand deposits. The saud is 
very thoroughly washed and scoured at these mines. While this gives 
a fair quality of sand flint, it is not equal to the best product of quartz 
rock. 
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PRODUCTION. 

Tl!e following table shows the production of flint in the United 
States in 18!)5, Owing to tl!e inability to secure direct returns from :tll 
producers, it bas been necessary to make estimates in some cases. The 
figures here given, however, closely approximate the actual production: 

P1·oduction of flint in 1895. 

State. Quantity. 

Long tons. 

Connecticut .......•... _ . . . .. . .. . . .. . .. . .. .. .. . . 4, 400 

lllinois...... .. • .. . .. . . .. . . . . . . . . . . . .. . .. .. . .. . . 4, 500 

Marylanu ............................ ~. .... .... 10,100 

New York...................................... 800 

r""'"' ''"•'" ................................... ,__' 7, ooo i 

Total...... .. .. .. . . . . .. .. .. .. . .. . .. .. .. .. . 36, 800 

The lower duties on imported crockery ware and the competition of 
fine grades of sand flint have considerably lowered the prices for crude 
rock flint, so that its value at Trenton, N. J., is $3.20 per ton of 2,240 
pounds. There being no suitable rock flint at present available for the 
vVestern market, almost the entire supply of ftint to that market is the 
highest grades of glass sand, which have the same value at East Liver
pool, Ohio, namely, $3.20 per ton. 

FELDSPAH. 

SOURCES OF SUPPLY. 

It has for some years been a difficult matter to find supplies of feld
spar of sufficient purity and at a moderate cost. The trade requires 
that it shall be pmctically free from iron oxide, mica, tourmaline, and 
quartz, and that when subjected to the heat of the pottery biscuit kiln 
it shall fuse into a white opaque glass. The chief difficulty is the fine 
admixture of quartz, so that it can not be practically broken to such 
sizes as to assort the pure spar. 

There are no feldspar quarries operated in the West, so that the 
entire supply for both tb-e eastern and westeru pottery centers comes 
from the East. The principal sources of supply are from mines in the 
vicinities of Bath, .M:e.; Bedford, N. Y.; Brandywine Summit, Pa.; 
Branchville, Conn., and Glastonbury, Conn. The best mines so far 
discovered are those of Georgetown, Me., which has been continuously 
operated for twenty years, and Topsham, l\'[e., which has been operated 
almo~t as long, both yielding a pure quality of feldspar. The feldspar 
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of Connecticut is of fine quality, but it is much more difficult to obtain 
in large quantities free from tll.e fine quartz mixture. The Brandywine 
Summit district comprises a number of small quarries, all within a 
radius of 12 miles from the Summit. The product is not so good as the 
Maine and tbe Connecticut spars, and requires a much closer assorting. 
'rhe bulk of tl1e feldspar from this section goes to the Western market. 
We give below, as nearly as we can ascertaiu,-the mine shipments: 

PRODUCTION. 

The following table shows the production of feldspar in the United 
States in 1895. As in the case of flint it is partly estimated: 

P1·ocluction of .feldspar in the Unilell States in 189[). 

~
·--------~---~~ 

State. Quantity. · 

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

Long tons. 

Pennsylvania ... _................................ 14, 000 
Connect-icut .. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 700 
Maine .......................................... ~ 4,000 

I 
New York ...................................... , 7~00 

Total ................................ :. . . 23, 400 

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

N otwitbstanding the scarcity of a good quality of feldspar the prices 
have been foreed down to $5 to $5.50 per long ton f. o. b. Trenton, 
N. J., and $6.50 to $7 per. long ton f. o. b. East Liverpool, Ohio. The 
cost for milling these rock products is about $4 per ton. 

'rlw following .taulc shows the amount and value of the potters' 
materials produced in the United States from 1887 to 1895: 

Amount an<l value~ of potters' materials from 1887 to 1895. 

~---~ 

----1 
Kaolin and china cia~-~ 

B~ll clay ............ 

1 F1re clay ........... . 

Crude ilint ......... ·1 
CrtHle fehlspar ..... . 

1887. 

Quantity. Value. 

Tons. 

22,000 $231,000 
6,000 36,000 

15,000 45,000 
32,000 185,000 
10,200 56, 100 

1888. 1889. a I 
------- --------
Quantity. i Value. Quantity. Value. 

----------------
Tons. Toti,B. 

18,000 $189,000 

}294,3M 5,250 31,500 $635,578 
13,500 40,500 
30,000 175,000 11,113 49, 13i 
8,700 50.000 6; 9i0 39,370 

(t. Frotn 1889 ~11 clars IJnrnetl iu kilns are considered. 
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-4monnt and t·alue of potters' male1·ials from 1887 to 1895-Continned. 

----

1890. 18 91. 1892. 

---

Quantity. Value. Quantity. 

- -

· I Tons. '1'0118. 

Kaolin and china clay} 
B~ll clay.... . . . . . . . . 350, 000 $756,000 400,000 

Ftreclay ............ · 

.Tons. I 

$900,000 420, 000 1$1, 000, 000 

Crude flint._ ........ 13,000 57,400 15,000 60,000 20,000 80,000 
Crnde feldspar ... _ .. 8,000 45,:!00 10,000 50,000 15,000 75,000 

--------

1893. 18 

--

94. 
__ I 

189ii. 

Quantity.! Value. Quantity. value. Quantity. Yalw~. 

- ---- -------- --·-·- ----

Tuns. :l'ons. !l'ons. 

Kaolin and cllina clay 

}400,000 Ball iJay. _- ... _____ . $900,000 360,000 
Fire clay. _____ .. ___ . 

$800,000 360,000 $800,000 

I Crude flint .......... 29,671 63,792 38,000 
Crude feldspar ... __ . 18,391 68,037 17,200 

145,fJ20 36,800 117,760 
98,900 23,400 133,400 

----------
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THE POTTERY INDUSTRY OF THE UNITED STATtS. 

By HEINRICH HIES. 

INT'RODUCTION. 

Pottery was made in this country by the settlers in Virginia and by 
the Dutch in New York as early as 1640, and it is-interesting to follow 
tbe development of the ceramic art in this country since that time, 
especially up to the year 1876.1 While some very creditable and, for 
tbat period, good work was done, nevertheless the American pottery 
industry received its first great impetus through the Uentennial Expo
sition held in 1876. Since then the progress has been rapid and the 
manufacture of potter·y has inereased in quantity and improved in 
f]ualit.y. This fact could not help but impress itself on those who saw 
the ceramic exhibit at the World's Columbian Exposition, where a most 
creditable collection of potters' wares was displayed. 

American potters have, however, had to fight against the unreason
able prejudice on the part of the American public that foreign wares 
are superior in quality to the domestic, . The result has been that 
many of our native products a.re placed upon the market bearing no 
trade-mark and are sold. by retail dealers as imported wares. This 
prejudice may a.riRe partly from the lack of knowledge of our· ceramic 
products, and is, perhaps, partly the fault of retail dealers, some of 
whom have foreign interests. There certainly can be nothing more 
beautiful and artistic than the Rookwo!Hl pottery of Cincinnati, the 
Belleek ware of Trenton, N. J., or the Royal Blue porcelain of Wheel
ing, W.Va., while the white wares made will bear close examination. 

In the following pages it is not proposed to consider the technology 
of the question more than is absolutely necessary, but rather to give 
an outliue of the pottery resources or raw materials developed in the 
United States and the uses to which they are put. 

RAW ~IATERIALS. 

These include kaolin, or china clay, ball clay, feldspar, and quartz, and 
to these should be added the materials used for the glazes and coloring, 
sneh as metallic oxides and. ~oracic acid. The rmmber and quantity of 

' See Barber's Pottery and Porcelain of the United States. 
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each used depend on the grade and character of the wares, the lower 
grades, such as red ('arthenware, requiring simply ordinary plastic clay, 
while the product of the better quality needs all four, namely, kaolin, 
bal1 clay, feldspar, and quartz for the body of the ware. 

KAOLIN. 

The nse of this material has a twofold object, namely, to give white
ness to the ware as :_well as refractoriness. It is used as a constituent of 
the bodies of ''C. C." ware, white granite, and porcelain. For a long 
period the American potters were dependent ou ·English kaolin, but 
within recent years important deposits have been opened in this country. 
The kaolin may occur in masses or pockets, resulting from the decay of 
the feldspar of a granite or pegmatite vein, or it may form ueds of sedi
mentary origin, although American potters usually designate snell 
occurrences as ball clays, and they will be mentioned under that head. 
The residual occurrences present the purer material, but the kaolin 
from either class of deposit has to be washed before it can be put on 
the market in order to remove all possible impurities. 

The usual method of cleansing followed is to wash the mined material 
into a trough several hundred feet in length. 'rhis trough has riffles 
and bends, so that the water passes along it with decreasing velocity. 
The larger grains of sand settle at the upper end of the trough while 
the finer grains of sand, and also the flakes of mica, are deposited at 
the lower end. The water with the kaolin then passes through a screen 
to the settling vats. After settling the slip-like mixture of kaolin and 
water (the clear water in the tank being :first drawn ofl") is pumped into 
the presses, where the water is expelled. T_lle kaolin is then removed 
and dried for shipment. 

Pennsylvania and Delaware were the earliest sources of kaolin in 
this country, and the mines of theN ational Kaolin Company and of the 
Brandywine Summit Feldspar and Kaolin Company, both at Brandy
wine Summit, Delaware County, Pa., have been in operation for many 
years.1 The kaolin is a residual deposit resulting from the decay of 
feldspar. It has to be washed before shipment. 

Similar deposits occur in Delaware, one at Mermaid, mined by the 
Peach Kaolin Company, and a second at Hockessin, operated by Mr. 
William Burgess. l'{,ecently a new firm, Walker Bros., has also com
menced mining at this locality. 

The Pennsylvania and Delaware washed kaolins have a yellowish 
tint, but are said to burn white. 

Much kaolin is now obtained from a deposit 4 miles west of Dills
boro, N. C., at the Harris mines. At this locality it occurs as a residual 
from a large granite or pegmatite vein. The kaolin is of remarkable 
whiteness, but occasionally contains small patches of garnet and quartz. 
These impurities are removed in washing. The mining is carried on 

'Second Geol. Snn·ey, Pennsylvania Ann. Rept. for 1885, p. G05. 
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by sinking a nnm ber of temporary pits in the kaoliu and filling them 
after the clay has been mined out.1 

Another residual kaolin is found at Blandford, Mass., and owes its 
existence to the decay of a pegmatite vein cutting the schist. 2 

Kaolin is also mined at Glen Allen, Mo., by Mr. ,T. H . .Maudle. 
The indiauaite of Lawrence County, Indiana, is one of the purest 

kaolins found iu the U uited States, but little or 11011e of it has beeu 
l.1sed by potters. 

Analyses of 1rashed kaoUns fro In American localities. 
--~--- --- ---------...,------- . 

Blanclford, IBraudywine Nenr Dil;sJ 
.Mass. Summit,Pa. horo, N. U. 

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

SiO, ....................................... . 52.03 46.278 

AleO:: .. - .... -- .. -.......................... . 31.76 36.25 

Fo,O:~---·-····-·----------------- -----·-···· Trace. 1. 644 

CaO .......... ------ ........ .. : ... .... ---·-- 'J'racc. .192 

MgO ....................................... . . 54 .321 

Alkalies ........ _ .... _ ........ _... . .. . . . . .. . Trace. 

1 

2. 536 

H 20 ......... _. _ ...... _ .......... _ .. .. . . . . . . 15. 55 13. 535 

TotaL ................................ - ~~100. 748 

n Free. b Corn bine41. 

Per cent. 

{
n 2. 28 

b41. 62 

'10. 66 

.14 

Trace. 

.Ml 

14.84 

100.00 

For other analyses see table of clay analyses, Sixteenth Annual 
Report, United States Geological Survey, Part IV, Nonmetallic Prod
nets, p. 554, et seq. 

The value of kaolin for the maunfacture of white wares is largely 
dependent on the color to which it burns, for the smallest amount of 
iron will exercise an influence either in the production of specks or of 
a yellow tint. '.rllC character of the clay must therefore be tested by 
burning; a coating of glaze may bring out a slight discoloration which 
the biscuit ware alone will not always show. The relative shrinkage 
in burning of different kaolins is also an important item. 

Considerable English china clay is used by American potters,·not 
because it is better than the native material, but because it is ehcaper. 
English china clay can be bought in Trenton for from $9 to $12 per ton, 
while the American costs $11 to $12. The high freight rates are one 
cause of the greater price of the American material. 

BALL CLAYS. 

Tlwse are plastic clays containing a small percentage of impurities, 
and arc used to give plasticity to the potter's mixture and permit the 
molding of it. 

-------~--~ -~~~ -----~ -------- ----
I J. A. Holmes, The kaolin uf North Carolina: Trau.s. Am. Inst. Mhi. Eng., Atlanta meeting, 1893. 
'Technological Qnarterly, 1890. 
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Ball clays are rarely as pure as kaolins, and genentlly are more or 
less colored, as a result of their sedimentary ur1gin. 

The color in the natural condition is not an indieation of the purity, 
as many eontain sufficient organic matter to tinge them deeply. Pyrite 
is sometimes present in ball clayf;, and must be removed. Ball clays are 
generally marketed as mined, with the exception of those from Florida 
and New Jersey, which have to be washed. 

The purest ball clays fotmd in this country are those mined in Florida 
(described elsewhere in this report) at Edgar and near Leesburg. The 
New Jersey ball clays are probably second in point of purity; they are 
mined at Woodbridge, Perth Amboy, and South Amboy. Others are 
obtained from l\fayfield, Ky., and H.egina, Mo. • 

The following analyses indicate the composition of three ball· clays 
which are much used by American potters: 

Analyses of American ball clays. 

·~-- .. -· ____ E_d_g-ar-, F-<1-a.-So-u-th_.A_t_nb-oy, -Ma~·~~;-1 

-- ---------------- ---- . N.J. -~~--· -
Si01 . _ ------ ................. ·• ---- ....... . 

AhO"- - - - - -- .... -- - -- - - - . -- . -- -- .. -- .. -- .. 
~"e:20;~ .. _ ........... ___ .... _ ... __ . ___ ... _ .... . 

UaO ---------·-----····-------- -·----·- __ 

MgO . ...... ---- --·--· ------------------ .. 
Na,o. ____ ------ ··---- ------ ____________ __ 
K,O ______ ---- .. __ ..... - --- ... _ .. _ ....... . 

I ~,0 -;~:.~ : :: : : : :::::: : 

a :Free. 

b 43.83 
45.39 

. a 1. 06 

39.13 37.629 

.45 . 97 

.51 .41 

.29 .19 

1.124 
.83 

. 317 

14.01 14.47 

100.61 100.00 

b Combined. 

56.40 

30.00 

-----· ----
.40 

I Trace. 

2.01 

3.26 

"'§J 100.00 

The shrinkage of ball clays in burning varies somewhat, and is an 
important item. The linear shrinkage at tbe melting point of ortho
clase of a number of American ball clays is given by Dr. Langenbeck, 1 

as follows: 
Sh1-inkagc of ball clays. ------------- --~4 

------------ ----- I 
Florida _ .. _-- -_ .. - ... - .. - -.---- . - ---- -:---. ---- 15 r· · 

Jefferson County, Uo .... __ .. __ .. __ .. _ .. _______ . 15 

~ 
New Jersey ___________ · _______________________ __ 

Calloway County, Ky ... ___ . ____ .. __ . __ .. _ ... __ 

-~--- ---------------
FELDSPAR. 

The commercial name for this material is "spar." It. is used as a 
com}lOuent of the body of white earthenware, semiporcelaiu or porce
lain, and serves the purpose of a flux, binding the mass together. lt is 

1 'l'be Chemistry of Pottery. 
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also one of tlu~ elements of porcelain glaze. In calling the feldspar a 
flux it is not meant that the kaolin with which it is mixed is made to 
fuse, for this is not the case, but the spar melts, filling all the pores 
between the grains of clay, binding them firmly together. 

Feldspar occurs in veins, often of large size, and sometimes mixed 
with quartz, less often mica. The spar occasionally has to be separated 
by band picking. 

Tbe usual method of preparation is to crush the material in a chaser 
mill with heavy stone rollers. It is discharged automatically into ·a 
carrier, which dumps it on a screen. The portion that does not pass 
through goes back 'to the mill, but that wbich does is put into a cylin-

. der with rolled flints and the· whole revolved for :five hours, or until it 
is sufficiently fine. 

The important sources of spar in this country are Brandywine Sum
mit, Pa.; Rocky hill, Conn., and Bedford, N.Y. Some is obtained from 
Maine and Delaware. Spar and flint are usually grouud by firms 
located at the centers of the pottery industry, there being several at 
both Trenton and East J"'iverpool. 

A firm in East Liverpool has recently begun preparations for obtain
ing it from Virginia and North Carolina. 

The following are analyses of commercial feldspar mined in the 
United States: 

.AnalyBeB of commercial feldspm·. 

_ ---- Bedford, N. Y.,l ~rand;vwine-Fayet~-c c:~n-r 
c Langen- Summ1t., Pa., ty, 'lex., c. 

be~k analyst. C. G. Pond, Lan;renbeck, 
' analyst. analyst. 

I Sio, ______ .. ---- .... --- ... - - ---- .. _ -r--,-~~-~~~-~~-
------

Pe·r cent. Per cent. 

65.607 68.88 
Al

2
0a _____ .. ___ .... ___ .... - .... ___ . .. 19. 32 16.lJ16 16.77 

Fe20 3 ••• _ •••• __ •••• --- •••• -. -·- __ ·--. • 24 . ~ ... -- ----- . .83 

CaO ·-·--· ----·· .... ---· ---· ·-·-·-··· .5H . 164 .99 
MgO __ ... _______ ... -. _ . __ -- ........ _- . 08 . 978 .17 

N a,O. __ . _ .... _ -- .. --- .......... - ..... ---. ---- .. -- 2.114 ---- ·-------
K,o ____________ ...... ··---- ·-·--· .... 14.10 12.915 6.77 

Loss -___ .... - - - - ... - - ... - - - .... - - . . . . - - . - - - - - - - .. . 496 ------------
H20 .. ___ .. --- .... --- .. ----- . -.- _ ..... - _-. ---- .... --. _ ---- -... 5. 79 

I SOa ------··----··-------·---·-·------- ~~_:__:_-__-__-~~-;__~ 
L Total-----···---------- .... ---- 100.15 9!J.l90 ~ 

QUARTZ. 

This is commercially known as "flint." It is added to the clay to 
counteract excessive shrinkage. It is desirable that it should be as 
free from impurities as possible. 

Quartz for potters' use is mined iu Maine, at Darlington, Mel.; in 
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Lasalle County, Ill., and l>y the Potters' Flint Company at Riverton, 
Ala. 'rhe flint from the last locality is much used by Western potters. 
Its mode of occurrence is similar to that of feldspar. A large quantity 
of quartz rock is associated with the kaolin near Dillsboro, N. C., but 
it is not used. 

The following are analyses of American flint, given by Dr. Langen
beck:1 

Aualpscs of potters' .flint. 

SiO, ...... --- .............. ----------

Al,O,J . _ - .. - -- - - . - .. - - - - - - - - - - - - -- - - .. 
Fe,O:~ __ . _- _ .. ___ .. _- ... ____ .. - _ .. __ __ 

cao ___ .. -- --.----.--- .. ----- ...... ---
MgO- --------------------------------
Alkalies .... ------ ____ ............... . 

Lasalle Co., 
Ill. 

Per ce·nt. 

9!l.555 

.15i:i 

.069 

. 026 

. 013 

.112 

Sancl from 
Cum berlan<l 

, l~iver in 
Tennessee. 

Per cent. 

85.80 

9.75 

.46 

.20 

. 23 

. 98 

Similar mate~ 
rial from Callo
way Co., Ky. 

Per cent. 

90.49 

5.45 

.39 

.23 

. 30 

1. 74 
Moisture ... _. _ ....... _... . . . . . . . . . . . . . 070 ... _ ....... __ ......... __ 

1 

n.,o ........................... ~------ ---~~~~~~~-- 10:::: II-lool_-:_':11 I 
Total ................ _. __ .... .. 

SAGGAR CLAYS. 

All white ware, and the better grades of colored ware, have to be 
burned in receptacles called "saggars" (abbreviation of safeguard) in 
order to protect it from the smoke and gases of the kiln fire, which 
would tend to discolor it. These saggars are cylindrical or oval in 
shape, and are set one upon the other in the kiln, the bottom of one 
acting as a cover fo~ the one below it. The requisites of a saggar clay 
are that it must stand as much or slightly more heat than the ware in 
it; it must shrink little when burned, and withstand changes of temper
ature. Saggars are generally made from a plastic refractory clay 
with as great an admixture of grog (ground up old pottery) as pos~ible. 
An excess of the latter is deleterious. The color-burning properties of 
a sag gar are of little importance. Many firms make their own sag gars, 
but there are also parties whose sole product is saggars for supplying 
local manufacturers. 

Saggar clays are mined in New Jersey, Ohio, and Indiana. 

STONEWARE CLAYS. 

These are plastic clays, which can be turned or molded into the 
desired shapes. 'rhey must also be refractory enough to keep their 
shape in burning at the temperature required to melt the glaze. At 

' The Chemistry of Pottery, Easton, 1895. 
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the same time the clay should undergo a partial vitrificat.ion. In an 
oxidizing atmosphere the clay should burn to a, yellow or red color with 
soft firing, or to a gray or Llue with hard firing. 

Stoneware clays are extensively mined in Ohio, New Jersey, Penn· 
sylvania, Indiana, Missouri, and to some extent in California. As a 
rule they are not washed before using. 

YELLOW WARE AND ROCKINGHAM WARE CLAYS. 

These arc also plastic clays, containing enough iron to give them a 
fair color, but great refractoriness is not essential, as the heat used in 
glazing the ware is low; neither is the body vitrified. Clays for this 
purpose are carefully washed before using. .As in the case of yellow 
ware, the color of the body shows through the usually transparent glaze. 

They are also mined in New Jersey and Ohio. The color of the 
Uockingham ware lies in the glaze, and not in the body. 

EARTHENWARE CLAYS. 

Clays for making common red earthenware are found in every State, 
for almost any good, red-burning brick clay am;wers for this purpose. 

SLIP CLAYS. 

These are such as are used in glazing stoneware. The requirements 
of such a day are that it must fuse at a lower temperature than the 
ware which it is to coat, and also fuse to a glaze of uniform color. 
Neither should it melt at too Jow a temperature. Attempts have beeu 
made to lower the fusibility of such clays by the addition of borax or 
other fiuxeH, but with only partial suecess. The tendency is to make 
the glaze watery or to destroy its uniformity of color. The best slip clay 
thus far found is that obtained in the Hudson Valley at Albany, N.Y. 
This fuses to a uniform brown g·laze, ami is used by potters all over the 
United States. Its composition is as follows: 

Composition of slip clay from Albany, N. r. 
~--~----. -·~p~~ 

II SiO, =~---· ·······-·- ····-·· ······ .... .... 58.54 
Al,03 •• _ ••••••••••••••••••••••• _ • • • • • • • • • • • • • • 15. 41 

Fe,03 • _.... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3. 19 

CaO ................ _... . . . . . . . . . . . . . . . . . . . . . 6. 30 

MgO ....... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 40 

Alkalies ..................................... . 4.45 

~~: : ~ ~ ~ : : ~: : _·:: : ~:: : ::: : : :::: : .·::::: _- : : : : :: : : ~: ~~ I 
HO ···················-···················- ~.23 

Total. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 100. 48 

---------------
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Other slip clays are found at Howley, ~lich., and Brimfield, Ohio, but 
none of these are equal to the Albany slip. Sometimes a mixture of 
two or more slip clays is used with good results. 

METHODS OF l\10T .. DING. 

Pottery is manufactured in four different ways--turning, ''jollying" 
in molds or jigging, casting, and pressing. 

TURNING. 

The clay after coming from the presses is wedged-that is, a lump of 
desired size is cut in two by a wire, the two halves united by a blow, 
this piece cut again, and so on, subjecting the clay to kneading and 
eliminating air bubbles. The turning is done on a rapidly revolving 
disk, the lump of clay being brought down on the disk, with some force, 
thereby sticking to it. The potter then presses his Jingers against the 
revolving mass and works it into any desired shape. Crocks, jugs, 
and similar articles are turned. 

JOLLYING OR JIGGING. 

Jollying or jigging is a more rapid method, but the clay is tempered to 
a much softer consistency. The ''jolly" is a wheel fitted with a hollow 
head to receive the plaster mold, whose interior is of the same shape as 
the exterior of the object to be molded. A lump of clay is placed in the 
revolving mold and the })otter gradually forces it up around the sides 
of the mold with his fingers. A metallic arm is then brought down 
into the mold and shapes the interior of the object. Cups, crocks, jugs, 
pitchers, and similar articles are molded in this way. Articles with 
tapering necks are generally jollied in two parts, which are subse
quently cemented together with slip. Handles are generally stamped 
out separately and subsequently fastened on to the article. One manu
facturer in Trenton, N. J., however, by the use of a specially devised 
mold makes his pitchers and fastens on the handles in one operation. 

A modification of jollying, used for making plates and saucers, con
sists in having a plaster mold whose surface is the shape of the interior 
ot the saucer. The potter's assistant takes a piece of clay of the desired 
size and pounds it out into a fiat cake, which is laid on the mold. The 
latter is then revolved and the potter, by pressing on the elay, makes it 
conform to the surface· of the mold. He then shapes the other side or 
bottom of the plate by pressing a wooden tool against it as it revolves. 

Ewers and oval articles are usually made in sectional molds, consist
ing of two or three pieces, whose inner surface conforms to the outer 
surface of the object to be molded. A slab of clay is laid in each sec
tion and carefully pressed in. The mold is then put together and the 
seams carefully smoothed with a wet sponge. After drying for a few 

17 GEOL, P1' 3--54 
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hours the parts of the mold are lifted off. Clocks, lamps, picture frames, 
and many ornaments arc molded in this manner. 

CASTING. 

Casting consists in pouring the slip into a porous mold, which absorbs 
the water and leaves a deposit of clay on the surface. When the 
deposit is sufficiently thick the mold is inverted !tnd the remaining slip 
poured out. After a few hours the mold can be removed. This method 
is used extensively in making thin porcelain ornaments, the Belleek 
ware being formed in thi1! way. 

All wares in the construction of which plaster molds are used are 
allowe(l .to stand for a few hours, during which the mold absorbs the 
water and the article shrinks slightly. It can then be easily removed. 
The wares require more or less pressmg, trimming, or smoothing on the 
edges. 

Doorknobs, many pieces of electrical work, and articles like flat, rec
tangular dishes are stamped in steel dies. The wares are then fired. 

!fETHODS OF DECORATIONS.' 

'rhese seem to deserve special mention, as in many cases they form 
an important and distinct branch of the pottery industry. 

Decoration may be imparted to a ware in three ways: (1) By the 
production of a raised design; (2) by covering the ware with a solid 
color; (3) by the decoration of the surfiwe with various designs, applied 
to the ware in one way or another. Common red earthenware seldom 
receives any decoration, although this has been decorated more within 
the last year or two. Stoneware, yellow ware, and Roekingham ware 
often have the surface ornamented with a raised design, which is 
imparted to the article in molding it. Stoneware is often decorated 
under the glaze with crude designs made by tracing the figure with a 
dull point and some coloring matter, which remains in the depressions 
of the design. Yellow ware is frequently ornamented with bauds of 
various colors. 

In ma.jolica the coloring materials are mixed directly with the glaze. 
It is the decoration of white earthenware and china, however, that 

calls forth the ingenuity and skill of the potter. White wares may be 
decorated either over the glaze or under it. In the former the decora
tion is applied after the glaze has been put on and fired; in the latter 
the decoration is put on the biscuit ware, then fired, then the glaze 
applied and the ware fired again. 

The advantage of underglaze decoration is that it is more durable, 
the decoration being protected by the glaze, and oftentimes the effect 
produced is prettier than when the colors are applied upon the glaze. 

'Mr. Joseph \Villetts, of Trenton, N. ,J., has kindly furnished much information on this subject. 
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The number of colors which can be used in underglaze decoration is 
limited, as they have to withstand the effects of the heat required to 
fuse the glaze. The colors which can thus be used are blue, brown, 
green, yellow. It is on this account that hard fired porcelains have 
their delicately tinted decorations applied over the glaze. Pink, for 
instance, has to be applied in this way, and so does gold. 

An imitation of underglaze work is sometimes made by applying the 
decoration on the glaze and then firing until the glaze softens and the 
colors sink into it. 

Underglaze work was the prevalent method of decoration in this 
country from 1845 to 1850. It then was abandoned for a time, and in 
the last ten years the method has beeu steadily re.gaining favor. 

All designs and colors were formerly applied by means of a brush, 
but the prevalent method now is by printing. The design is eng~aved 
or etched on a copper plate and the reversed print is then made on 
specially prepared fine paper. This is applied to the piece of pottery 
to be decorated,· either on the glaze or on the biscuit ware, The paper 
is carefully rubbed so that every portion of it shall come in contact 
with the surface of the ware, and it is then allowed to stand for a while, 
when the paper is removed, leaving the design on the ware. This is 
then gone over with colors and the design filled in, The decoration is 
then called a "filled print." The amount of "printed" ware tur.ned out 
annually is very great. 

Raised gold work, often seen on wares, is made by painting the design 
with a yellow paste overglaze, firing in the decorating kiln, and then 
covering with gold and firing again. 

Underglaze colors are fired at a sufficient temperature to drive off 
the oil. The overglaze colors are usually fixed in a muffle kiln in which 
the temperature reaches between 900° and 1,oooo F. 

A rather ingenious method for making border decorations on plates 
and cups was recently witnessed. It consisted in having a design, 
such as a flower or cluster of leaves, stamped on a fiat surface of fine
grained sponge. The plate, for instance, is then placed on a wheel, 
and while slowly revolving it is given a number of successive touches 
with the inked surface of the sponge. In this way a continuous design 
is stamped on the ware. The method is quick and cheap and well 
adapted to the cheaper grades of white ware, for which it is used. 

The Rookwood pottery is decorated underg1aze, and consists of 
clouded grounds of underglaze colors applied with a brush, the colors 
being applied in a slip to the green ware. After burning the glaze is 
applied. 

TRADE-MARKS. 

It is the general custom of all potters to stamp all grades of white 
ware or art pottery with a trade-mark characteristic of the grade or of 
the design. These marks are either impressed in the green ware or 
printed in different colors on the biscuit or over the glaze. 
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Earthenwares, stonewares, and Rockingham wares seldom have any 
mark. 

A number of the marks used by different American potters in their 
wares are given in the aecompanying plates. 

TRADE-MARKS OF AMERICAN POTTERS. 

Pl. XI. 

1. honstoue china, Mayer Pottery Co., Beaver Falls, Pa. 
2. Crown china, Crown Pottery Co., Evansville, Iml. 
3. Ironstone china, Willets Manufacturing Co., Trenton, N.J. 
4. Semiporcelain, Wheeling Pottery Co., Wheeling, W.Va. 
5. Ironstone china, Vodrey & Bro., East Liverpool, Ohio. 
6. Wheeling Pottery Co., Wheeling, W.Va. 
7. Palissy china, Vodrey & Bro., East Liverpool, Ohio. 
8. 'vitreous china, Onondaga Pottery Co.; Syracuse, N. Y. 
9. Ironstone china, Potters' Cooperative Co., East Liverpool, Ohio. 

10. Vitreous china., Potters' Cooperative Co., East Liverpool, Ohio. 
11. Ironstone ·china, Harker Pottery Co., East Liverpool, Ohio. 
12. Dinner'ware, Steubenville Pottery Co., Steubenville, Ohio. 
13. Sl'miporcelain, Harker Pottery Co., .East Liverpool, Ohio. 
14. Warwick China Co., Wheeling, 1V. Va. 
15. Wheeling Pottery Co., Wheeling, W.Va. 
16. White granite, Onondaga Pottery Co., Syracuse, N. Y. 
17. Vodrey & Bro., East Liverpool, Ohio. 
18. Wheeling Pottery Co., Wheeling, W.Va. 
l9. Hotel china, Potters' Cooperative Co., East Liverpool, Ohio. 
20. Steubenville Pottery, Steubenville, Ohio. 
21. Underglaze mark, Mayer Pottery Co., Beaver Falls, Pa. 
22. Ironstone china, 'Wheeling Pottery Co., 1Vheeling, W.Va. 

Pl. XII. 

1. R.ookwood Pottery, Cincinnati, Ohio. One flame was added to the "R" in 
1887, and an additional one is added each year. 

2. Chelsea Pottery, New Cumberland, W.Va. 
3. Helleck ware, Ceramic Art Co., Trenton, N.J. 
4. Belleek ware, 1Villets Manufacturing Co., Trenton, N .. J. 
5. Beileek ware, Etrnria Pottery Co., Trenton, N.J. 
6. Pearl gray ware, Goodwin Pottery Co., East Liverpool, Ohio. 
7. Semivitreous china, Mayer Pottery Co., Beaver Falls, P!L. 
8. C. C. ware, Goodwin Pottery Co., East Liverpool, Ohio. 
9. Sanitary ware, Bellmark Pottery Co., Trenton, N.J. 

10. New England Pottery Co., Boston, Mass. 
11. Umlerglaze mark, Ohio Valley China Co., Wheeling, W.Va. 
12. Chelsea Art ~Works, Boston, Mass. 
13. Sanitary ware, Keystone Pottery Co., Trenton, N.J. 
14. International Pottery Co., Trenton, N.J. 
15. Underglaze mark, white granite ware, ~Willets Manufacturing Co., Trenton, N.J. 
16. J. E. Jeffords & Co., Philadelphia, Pa. 
17. Semiporcelain, 'Willets Manufacturing Co., Trenton, N.J. 
18. Porcelain, Ohio Valley China Co., Wheeling, W.Va. 
19. Union Porcelain Works, Brooklyn, N.Y. 
20. 1Vhite granite ware, Cook Pottery Co., Trenton, N.J. 
21. Sanitary ware, Maryland Pottery Co., Baltimore, Md. 
22. Ironstone china, Crown Pottery Co., Evansville, Ind. 
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PRODUCTS.1 

The pottery wares made in the United States include common red 
earthenware, stoneware, Rockingham ware, yellow ware, C. C. ware, 
white granite or ironstone china, porcelain, majolica, parian ware, Belleek 
china, and art pottery. 

EARTHENWARE. 

This is the product of a natural clay burned hard, but not vitrified. 
Any good brick or tile clay will answer for the purpose. The grade of 
clay needed being, therefore, easy to obtain, there are numerous small 
earthenware potteries in nearly every State, whose usual product 
includes flowerpots and saucers. Some of the larger firms produce 
elaborate designs in flowerpots or vases and pedestals. These are 
often called terra cotta.2 

The production by some Ohio manufacturers of very artistic glazed 
earthenware jardinieres is worthy of mention. 

STONEWARE. 

This is also made of natural clay, but differs from earthenware in 
having an impervious or vitreous body. It is glazed either with slip or 
salt. The burning of the ware and melting of the glaze arc done in one 
operation. Stoneware has three chief uses, namely, for domestic uten
sils, ornamental articles, and chemical ware. The products of the first 
two classes, which are manufactured in the United States, include meat 
jars, butter jars, preserve jars, bean pots, jelly pots, churns, milk pans, 
filters, jugs; umbrella stands, vases, beer mugs, cuspidors, flowerpots, 
banging baskets, milk and mustard pitchers,· pie plates, snuff jars, 
drinking fountains, French pots, stew pans, teapots, custards, shirred 
egg dishes, match safes, coquilles, bakers, nappies, plates, aud jardi
nieres. 

The color of stoneware is brown, blue, or gray, depending on the 
intensity of the firing. White-lined wares are not uncommon. 

The surface of stoneware is glazed either with salt, or slip clay 
obtained mostly from Albany, N.Y. The latter gives a brown color 
to the ware, while the former makes a transparent coating. Some
times slip is used to glaze the inside and salt the outside. 

Very little decoration is used on stoneware, but, if attempted, it 
consists of raised designs or patterns etched with a dull point. Blue 
is a common decorative color. 

Many stoneware jardinieres are made which are decorated with col· 
ored glazes and floral patterns. The colors include blue, olive green, 
brown, yellow, etc. 

I Art tiles are not inclnflr:d under this heading. 
•Terra cotta proper, however. should be restricted to ornamental burned clay ware for structural 

purposes. 
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The manufacture of stoneware cooking utensils which can be set 
directly on the fire is a somewhat recent introduction, as compared 
with the other grades made. lu such ware the body is not vitrified, 
although burn'ed Yery hard. 

Stoneware is produced at many localities in this country, the clays 
often being obtained in the vicinity of the factory, although much 
stoneware clay is mined in New Jersey. Ohio is the largest pt·oducer 
of stoneware in the United States, with many factories at Zanesville 
and Akron. Other works are located at Poughkeepsie and Rochester, 
N. Y.; Beaver Falls and Philadelphia, Pa.; Stephens Pottery, Ga.; 
Red Wing, Minn., as well as a.t various points in Indiana, Massachu
setts, Texas, Colorado, Tennessee, Maryland, Iowa, and California. 

The manufacture of chemical stoneware, which it is hoped will some 
day become an important branch of the stoneware industry in this 
country, is at present carried on only in Philadelphia, Pa.; Akron, 
Ohio, and Oakland, Cal. The wares include acid receivers up to 85 
gallons capacity, coolers or precipitating jugs up to 500 gallons capac
ity, strainers, acid jugs, pipe, stopcocks, sleeves, round pans, connecting 
pipes, crystallizing pans, etc. 

YELLOW AND ROCKINGHAM WARE. 

These two grades are, like stoneware, made of natural clay (although 
mixtures of several clays may be used), but differ from stoneware in 
having a porous body. The ware is first burned in the biscuit kiln to 
a hard product which cannot be scratched by a knife. This is covered 
with a lead glaze and subjected to a second :firing. Rockingham ware 
has a brown glaze, colored by manganese, while in yellow ware the 
glaze is transparent and the. color of the body shows through it. 

The variety of articles made is fewer than in stoneware, and they are 
mostly domestic utensils. They include teapots, kettles, bakers, lipped 
bowls, jars, bedpans, cake pans, pufl' cups, jugs, mugs, nappies, pie 
plates, slop pails, cuspidors, soap dishes, pipkins, footwarmers, tureens, 
cow creamers, pudding moldt-1, and stew pans. The localities of pro
duction are very nearly the same as in the case of stoneware, Ohio 
being the largest producer. 

C. C. WARE AND WHITE GRANITE WARE. 

C. C. ware and white granite or ironstone china are made from dif
ferent grades of a similar mixture, composed of kaolin, ball-clay, :flint, 
and feldspar. Qucensware is a general term used for the lower grades 
of white ware and also stoneware. 

c. c. or cream-colored ware is the lowest of these grades, having a 
white, porous body and a transparent glaze. The yellowish tint, due 
to slight amounts of iron in the clays used, has given rise to the name. 

In granite ware the same materials enter into the body, but the best 
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grades obtainable are used in order to produce as white a product as 
possible. Any-tendency to a yellow tint in the ware is counteracted 
by the addition of cobalt. This gives a faint green color, which is far 
less noticea~le. The body of white granite is not vitrified. 

C. C. ware, having more ball clay in its body, is easier to mold, and 
can therefore be made cheaper. White granite ware may contain ·as 
much as GO per cent of kaolin. The proper preparation of the materials 
entering into the body of these two kinds of ware is very important. 
'fhe raw materials, after being weighed out in proper proportions, are 
generally mixed in a "blunger" with water to an even slip. This slip 
is passed through a sieve covered with silk bolting cloth or wire cloth 
with 100 or even 120 meshes per inch, to remove any impurities tltat 
may have crept in and also to insure an even-grained texture to it. 
Loss may result at this point from the loss of fluxes if they have not 
been perfectly ground, or if the slip is too thick pieces of clay may not 
pass through. The cobalt is generally added as a solution to tl1e slip. 
The slip is then forced into the filter presses, where the water is expelled. 
It is then wedged and ·molded. 

The biscuit ware, or that resulting from the first burning, is porous, 
and can not be scratehed with a knife. Biscuit ware that is too dense 
will not retain the dip of glazes evm1ly and perfectly on its surface. 

The glaze used consists of a frit of borax, boracic acid, feldspar, and 
whiting, with the addition of white lead. These materials are applied 
to the biscuit in the form of a slip. An increase of the lrad and boracic 
acid renders the glaze more fusible and brilliant, but less white and 
softer. 

0. C. ware and white granite are both extensively manufactured in 
the United States. About the same line of articles is made in both 
grades, and includes all forms of table dishes and cooking utensils, 
toilet wares and many common ornaments. The granite ware is 
usually stamped with tlte characteristic figure of the lion and the uni· 
corn, while underneath is the name or initials of the firm. a 

The clays used in the manufacture of these wares are obtained largely 
from this country, ball clay coming from Kentucky, Missouri, New Jer
sey, and Florida; while kaolin is procured in North Carolina, Pennsyl
vania, Delaware, Missouri, and Massachusetts. Flint is obtained from 
Maine, Connecticut, Illinois, and Alabama; and feldspar from Maine, 
Connecticut, New York, Pennsylvania, and Maryland. 

Considerable quantities of ball clay and kaolin are imported from 
England, largely because they can be obtained cheaper. 

Trenton, N.J., is the center of the C. C. and white granite ware indus· 
try in this country, with East Liverpool a close second, but much is 
also made at "Wheeling, W. Va.; Beaver Falls, Pa.; Evansville, Ind., 
and Balt.imore, Md. 

'Very little decoration is applied to C. C. ware, but the white granite 
is often profusely ornamented. This decoration varies from a plain 
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baud, sometimes with gilt edges, to an elaborate filled print design, 
with gold illumination or stippling. The prints are both underglaze 
and overglaze. A larger proportion of underglaze work is done at 
Trentor,t than at East Liverpool. 

DELFT WARE. 

Much pottery having a white granite or semiporeelain body and 
·with blue decoration, in imitation of Delft ware, is made in this country 
at Trenton, N.J., and Baltimore, Md. The articles, which are usually 
decorated under the glaze, include ornaments of various shape&, fern 
dishes, jardinieres, and clocks. Much of this ware is an excellent 

'imitation, and large quantities of it are being sold, t1Ie retail dealers 
·frequently disposing of it as imported ware, there being connnonly no 
'tradl.l-mark on it. 

SANITARY WARE. 

This usually has a body of similar composition to that of white granite 
ware, but it is sometimef! of a vitreoi1s or nomibsorbeut nature. This 
branch of the pottery industry has assumed vast proportions in the 
last few years, especially at Trenton, N. J., where the largest number 
of sanitary-ware factories are situated. Others are located at Balti
more, Md.; Wheeling, W.Va., and Kokomo, Ind. 

The products include closet-bowls, urinals, kitchen sinks, washtubs, 
wash basins, and bath tubs. Of these the first two and the last are the 
most important products. The closets and wash basins are usually 
decorated, and often very elaborately, the ornamentation of the fonner 
being frequently accentuated by the production of a relief design, whose 
prominent parts are touched up with gold. The decoration generally 
consists of filled-in prints applied either under or over the glaze. It is 
evident that the manufacture of such large and heavy articles requires 
the greatest care at every stage in the process. According as the body 
is porous qr vitreous, we have sanitary earthenware or vitreous sani
tary ware. On account of its nonabsorbent properties. the latter is 
much to be preferred. 

Wash basins and closet-bowls are formed in molds. The closets are 
molded in several pieces, which are joined together before burning. 
Larger articles, such as washtubs, sinks, and bath tubs, are built up 
m sectional plaster molds. The glaze is applied to the interior of 
these by means of a brush. The drying of these larger articles must 
proceed very slowly, a bath tub requiring several weeks to dry, and two 
to three weeks to burn. This is done in a muffle kiln. 

PORCELAIN OR CHINA. 

This has the same ingredients as granite ware, but in different pro
portions; so that the body of the ware is vitreous, and the ware is 
tra!lslucent when held to the light. The term porcelain is usually 
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restricted to thin china. The glaze of china generally has the same 
constituents as the body, but the fusible elements are present in greater 
proportions. Some manufacturers increase its fusibility by lead, though 
the glaze of true porcelain should contain noJle. 

The amount of porcelain made in this country is of course smaller 
than the 0. 0. ware or white gra;nite ware, and t.he articles are generally 
table and toilet wares and ornaments. Table wares are made at Tren
ton, N.J.; East Liverpool, Ohio; Wheeling, W.Va., and Brooklyn, N.Y. 

BELLEEK WARE. 

Belleek ware, or eggshell china, is a high grade of porcelain of 
unusual thinness and delicacy. It was originally manufactured at 
Belleek, Ireland, but its production there has died out and the intro
duction in this country has been attended with the greatest success. 

'fbere are several works at Trenton, N. J., making Belleek ware. 
Most of the articles are for ornamentation and have beauty and artistic 
merit. The cream enamel surface of some bears a resemblance to 
Royal Worcester porcelain. Others are finished with a transparent 
glaze showing the wl1ite body color, while the decorations are over
glaze. A violet design is a· common one. Some underglaie Delft dec
oration is also done on the Belleek ware. 

Belleek ware~ are generally made by casting. 

ELECTRICAL SUPPLIES. 

This ·branch of the porcelain manufacture bids fair to grow with the 
progress of electrical industry. The supplies · consist of iusulators, 
eut-outs, fuse boxes, push buttons, etc. They are generally formed by 
steel dies. Electrical supplies have a vitreous body and are generally 
glazed. They are manufactured at Trenton, N. J.; East Liverpool, 
Ohio, and Brooklyn, N.Y. 

MAJOLICA. 

'fhis is an earthenware decorated in many colors. These colors are 
in the glaze which is applied in the form of a slip, either by dippiug or 
with a brush. The ware is fired at a low heat, thereby permitting the 
use of softer tints. Structurally, majolica is very imperfect. In former 
years considerable majolica was made in this country, and much of it 
was of an interesting, character, but the quality and price have gone down 
until now it is one of the cheapest wares made. On account .of its cheap
ness, but rather bright and attractive appearance, it is frequently used 
by merchants to give away with samples of new brands of wares. 

True maJolica is manufactured at Trenton, N .. J., and unlike most 
wares made in this country is made entirely of foreign clays. Majolica 
marbles are made at Akron, Ohio. 

·what may be designated as a bard-fired majolica is manufactured in 
Philadelphia. 
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Majolica has been made in former years in Baltimore, Md., and New 
York, N.Y., but the factories producing it have turned their attention 
to other lines of ware of a more marketable nature. 

PARIAN WARE. 

This product is white, unglazed porcelain, with a dense body and 
closely resembles Parian marble, whence the ~arne of Parian ware. 
This class of goods is used somewhat for the manufacture of orna
ments and small busts. Trenton is at present the only producer. 

'l'llE POTTERY INDU8TRY, BY STATES. 

CALIFORNIA. 

This State bas the niost active potteries along the Pacific Coast. 
The recent exhibit at the Cotton States and International Exposition, 
held in Atla.nta, Ga., in 1895, demonstrated the ability of the California 
potters to produce some excellent white wares for toilet, table, and orna
mental uses, as well as colored glaze jardinieres. There are a number of 
small works, but the important producers iri the State are as follows: 
Ac.ton Brick and Pottery Company, Acton; Mount Diablo Pottery and 
Paving Brick Company, Antioch; California Pottery and Terra Cotta 
Works, San Francisco; A. Steiger & Sons' Brick and ,Pottery Works, 
San Francisco; The Oakland Art Pottery and Terra Cotta Company, 
Oakland; A. Clark & Son, San Francisco; Gladding, McBean & Co., San 
Francisco. The last firm produces stoneware (domestic and chemical), 
earthenware flowerpots and vases. 

COLORADO. 

Stoneware is made at Denver by the Queen City Pottery Company 
and the Denver Porcelain and Stoneware Company. Their clays are 
obtained in large part from Golden. Other concerns in the State are 
the Pueblo Pottery Company, of Pueblo, and the San J nan Broom and 
Pottery Company, of Durango. The industry was not very active 
in 1895. 

ILLINOIS. 

Very little pottery clay is mined in Illinois, but considerable quartz 
for china. manufacture is obtained from Lasalle County. C.' 0. ware, 
white granite, and semiporeelain ware are made by the Peoria Pottery 
Company at Peoria. The products are plain white or decorated over
glaze. This is probably the most western factory making white ware. 

INDIANA. 1 

CL.A.YS. 

The kaolin or indianite of this State is well known. The most impor
tant deposits are near Lawrence, 4 miles south of the I3a.ltimore and 

I Sec Twentieth Ann. Rept. Geol. SurYey, Indiana. 
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Ohio Southwestern Railway. The kaolin bed varies from 4 to 11 feet 
in thickness. It is nonplastic, white, and either massive or concretion
ary. The following analysis was made by Dr. J. N. Hurty: 

Analysis of kaolin fran~ Lawrence, Ind. 

I SiO, .. uu uu • ... .. .. uu uu u u ~·.:· I 
AhOs.--.- . -.- ------ ---- ---. -- · · - · · · · · · · · · · ·- · • · 
Fe,03 •••••••••••••••••••••••••••••.•••••••••••• 

CaO ........................................... . 

MgO -·-·····-··········-····-----·-·· ......... . 
K.o ............................ ----·--·--··-·-·· 

38.69 

.95 

.37 

. 30 

.12 
Na,o. .... .... .... .... ...... ...... ...... .... .... .23 

I 
n.o . . . .. .. . ...... .. ................. __":lJ__I 

Total.................................... 100.58 

------------------· 
The material has in the past been chiefly used by paper manufactur~rs. 
Most of the pottery clays mined within the State are a grade of fire 

clay, and are used for making stoneware or saggars. The stoneware 
clays are especially abundant within the coal area of Indiana. Promi
nent among these is· a bed at Annapolis, Parke County, which is 22 feet 
thick. It contains more or less impurities, but when washed and mixed 
with one-eighth fire clay makes an excellent grade of stoneware. The 
bed at B nntingburg is one of the best pottery clays in southern Indiana. 
It is 5 feet 10 inches thick and bas been worked for a-number of years. 
The firms now mining at this locality are Bockting Bros., Benighof, 
Uhl & Co., and V. Waltz. The analysis of this clay is: 

Analysis of stoneware clay from Hnntingbnrg, Ind. 

--~~--~-----~--=-_I_Pcrc~ 
Si02 ........... _ .......................... -----· 69.23 

Ti02 • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • 1. 50 

Al203 ...•.•....................... · ....... - . . . . . . 18. 97 

Fe,03 •••••••••••••••••••• ·•• • • • • • • • • • • • • • • • • • • • • 1. 57 

FeO ............... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

CaO....... ....... ...... ..... .... .... .... ...... ;36 

K20 ..................... _ . . . . . . . . . . . . . . . . . . . . . . 2. 27 

N a,O.. . . . . . . . .. .. .. . . . . . . .. . . . . . .. . . . .. . . .. . . . . . 33 

I H,O.-.- ............... - ..... -...... ---. -.... -.. 5. 46 I 
L ___ Total ................................ ----1 9B.81 I· 

At Cannelton, Perry County, there is said to be an excellent bed of 
stoneware clay several feet thick under the'' Upper Coal." Other local
ities are Shoals, Martin County; Brazil, and Clay City, Olay County; 
a11d Troy, Perry County. 
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PRODUCTS. 

Red earthenware and stoneware are common products. Stoneware 
is made at Annapolis by Atchison aud Lee; Bloomingdale, Dr. ,J. L. 
Myers; Rockville, J. H. Baker & Son; Brazil, Torbett and Baker; Clay 
City, Beryl Griffith; Worthington, G. Baker; Shoa,ls, Indiana Clay 
ar1d Specialty Works; Huntingburg, V. Waltz; Cannelton, A. D. Clark 
and the Cannelton Stoneware Company; J<Jvansville, Indiana Pottery 
Company; Spencer, Woods Bros. White granite or ironstone china 
is made by the Crown Pottery Compauy at Bvansville. These two 
grades are generally made in plain white, and consist of dinner and 
toilet wares and druggists' sundries. A similar line of wares is made 
with decorations. 

These wares are also made at Kokomo, by the · Great Western 
Pottery Company. Their decorations are entirely underglaze. Their 
specialty is sanitary earthenware. Queensware is produced by Otto 
Bish at Frankfort. 

IOWA. 1 

Iowa does not support a very extensive pottery industry, and pot
teries are rather rare. The three formations which have supplied more 
or less pottt>ry clay are the Coal Measures, Cretaceous, and the Maquo
keta shales, aU of them sedimentary deposits. Most of the pottery is 
made from the Coal Measure clays. 

In the central part of the State the pottery industry assumes some 
dimensions, as at Fort Dodge, Boone, Des Moines, Cedar Falls, and 
Ottumwa. At an of these places the fire clays of the Coal Measures 
are used, the clay coming from some neighboring coal mine or sudace 
pits. 'rhe ware is chiefly crocks, jugs, flowerpot:3, and similar articles. 
Black, yellow, and gray stoneware are made. Many clay toys are 
manUfactured in the region of Fairport. There are also rather exten
sive works at Sioux City and Redoak. These two use Cretaceous 
clays. No fine ware is made in Iowa. 

MARYLAND. 

CLAYS. 

Maryland has comparatively few developed deposits of pottery clays. 
Colored clay used in the manufacture of red earthenware and stone
ware is not uncommon, and a large amount of it has been obtaiued 
within the city limits of Baltimore where street openings or excavations 
for foundations have been made. Flint is mined at Darlington. 

PRODUCTS. 

The center of the pottery industry in Maryland is at Baltimore, and 
the output includes all grades from common red earthenware to white 
ware. The firms are: 

D. F. Haynes & Son: Dinner and toilet wares in various styles of 

1 Mr. H. F. Bain, assistant State geologist, has kindly furnished the writer with much information. 
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decoration. The firm makes a specialty of cloeks and lamps, being 
very successful with underglaze Delft decoration. Edwin Bennett 
Pottery Company: Though making a full line of plain white granite 
wares, their output also includes plain print underglaze decoration iu 
several colors, and semiporcelain with colored and gold decorations. 
Their specialty is colored glaze jardinieres, cuspidors, and teapots. A 
recent introduction consists of clay painted wares. Every white-ware 
manufactul'er uses a mixture of clays from the different States produ
cing these plastic materials. 

The Maryland Pottery Company is the only one in the State making 
vitreous sanitary ware, and was one of the earliest in the country to 
introduce it. In former years their raw materials used were exciusively 
native, but now some foreign clay is used. The decoration of their 
wares is entirely overglaze. The other firms in Baltimore are L. Leo
pold & Co., C. C. ware; W. L. Paterson, Rockingham, yellow, and stone
ware, and flowerpots, the clays used being obtained mostly from within 
the city limits; M. Perine & Son, Rockingham ware, white-lined ware, 
and flowerpots; James Whipfield, flowerpots. 

MASSACHUSETTS. 

CJ,AYS. 

Hardly any pottery clays except those used for common red earthen
ware are known to exist within the State. These are obtained in the 
vicinity of Cambridge. A deposit of kaolin, which has been a profit
able source of material, has been mined for several years at Blandford, 
but all the other clays used are brought from other t;tates. Kaolin is 
also said to occur near Ashleyfalls, Berkshire County, but it has never 
been used for pottery purposes. 

PRODUCTS. 

Most of the pottery establishments are in the eastern part of the 
State. Common flowerpots and brown earthenware are made by Bul
lard and Scott at Cambridgeport, from clays obtained at Cambridge. 
Similar wares are produced from the same clays by A. H. Hews & Co., 
North Cambridge, Mass. They also make a Hpecialtyof cuspidors and 
jardinieres, the latter being finished in imitation of underglaze colors. 
Glazed earthenware jardinieres and flowerpots are manufactured at 
West Brookfield and by the Washacum Pottery Company at Sterling. 

The New England Pottery Company of East Boston is the only pro
ducer of C. C. ware in the State. At one tiwe they also manufactured 
wares with colored glazes, but their specialty now is porous jars for 
filtering aud electrical purposes·. 

The Chelsea Pottery Company of Boston has produced some vases 
which are claimed to be after the long lost art of the "Chinese Drag
on's Blood," and their crackleware plates have much artistic merit. 
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MINNESOTA. 

Earthenware and stoneware, which are the only pottery products of 
the State, are made entirely from local clays. 

The stoneware factories at Red Wing are quite extensive. The fol
lowing are the Minnesota pottery producers: Red Wing Pottery 
Works, Red Wing; Red Wing Stoneware Company, Red Wing; 
Union Stoneware Company, Red Wing; Mr. Stoeckert, New Ulm. 

MISSOURI. 

The Coal Measure clays and residual clays derived from the weather
ing of Carboniferous shales are much used by pottery makers. Ball 
clay is mined ali Regina, and kaolin at Glen Allen by Mr. J. H. Mandie. 
China clays are said to occur in Franklin, Crawford, Jefferson, and 
Cape Girardeau counties; kaolin occurs in Bollinger, Howell, Wright, 
and Reynolds counties; feldspar in St. Genevieve County, and flint in 
Franklin, Jefterson, and Cape Girardeau counties.1 So far as is known 
few of these deposits are mined. 

PRODUCTS. 

Mr. H. A. Wheeler informs the writer that there are no white-ware 
factories in the State, but that many stoneware potteries are in opera
tion, especially in the region about St. Louis and Kansas City. The 
following manufacturers of flowerpots and stoneware are located in 
the latter region :2 Clinton Pottery Company, Clinton; North & Reeves, 
Ulinton; Calhoun Pottery, Calhoun; G. A. Jegglin, Calhoun; Darby & 
Sons, Ualhoun; Underwood & Sons, Calhoun; Kansas City Pottery 
Company, Kansas City; Martin & Sons, Deerfield. 

NEW JERSEY. 

CLAYS. 

The grades of clay mined within the State are yellow ware, stone
ware, C. C. ware, white granite ware, and ball clays. The localities at 
whieh the clays are obtained and the men engaged in mining are: 

Woodbridge: Edgar Plastic Kaolin Company, with mines 4 miles 
west of South Amboy. The clay obtained is a ball clay, which is 
washed and sold for use in the manufacture of sanitary ware, white 
earthenware, and electrical supplies. The clay from the company's 
mines on the north side of the Raritan River and south of Metuchen is 
used for saggars. 

'Min. Ind., Vol. II, p.198. 2£ull. Geol. Hurvey, Missouri, No.4. 



CLAY. 

The analysis of the South Amboy clay is: 

Analysis of saggar clay frono Woodbi'idge, N . .T. 

SiOo --------.--------------------------------

AhOa ... - - - - - - - -- - - - - - - -- - - -- -- - - - - - - -- - - - - - -
Sand ........................ __ .... __ . _ ...... . 
K,o _________________________________________ _ 

,.,~~ 

43.83 

37.629 

1. 06 

.317 
Na,o ....... __ ... _____ . ___ . __ ... __ ... ____ . _ _ _ _ 1.124 

CaO. ______ ----------------- ._ ______________ . .41 

MgO ... - ..... --- .. -- . - . ---- .... --. . . . . . . . . . . . . 19 

Fe,Oa . ----. --- - -. - --- ---. ------ ---. -- --- .. --- . 97 

H,O ,_ - - - - -- - - - - -- - - - - -- - - - - -- -- -- -- -- -- -- - - - - ' ~ I 
L TotaL. __ .. __ ................. __ ... __ ... i 1~ 
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J. H. Leisen's clay bank is at High Hill, near Woodbridge, and con
tains stoneware clay, sag gar clay, and clay used for sanitary ware. The 
following section from Mr. Leisen~s bank shows how the different beds 
have particular qualities and, accordingly, different uses: 

Section of olay bank at Woodbridge, N . .T. 

~ ~·:l 
Loam ............ _ ....... --- .............. _ . . . . 8-20 
Blue sand . ____ .. ___ ......... ____ .......... ____ . 2- 6 

Blue retort clay . __ . ____ .......... __________ .... 2- 6 

Stoneware clay .............. ____ ... __ ... _.. .. .. 2- 3 

Drainpipe and No. 2 brick clay______ __ __ _ _ __ _ __ :3- 5 
No. 1 fine clay .... _____________ . _ _ _ _ __ _ _ __ __ _ _ _ _ 2- 6 

No. 1 blue fine clay. _________ . _________ . __ __ _ _ _ _ 2- 4 

BhLCk fine clay . -- ____ - ....... -- .. - - -- -- - _ __ _ _ _ _ 1 t 
Black saggar clay .. __ . __ . __ . __ ... - -- _ ... __ ..... _ 1t 
Lignite .. ___ . __ . _____ . _ ... _____ . __ . ____ . _ . _ _ _ __ _ . 

Fine yellow loam. _____ . ____ . ____ . __ ... __ .. __ .. 13 

Brick clay __ . -- .. -- __ -- ---- ---- ---- -,-- ·----- -- 1~ J 

Fine sand and spar ........................ :-~~ 

W. Drummond's bank furnishes saggar clay. P. L. Ryan's bank, at 
the same locality, contains saggar, stoneware, earthenware, Rocking
bam ware, and flower-pot clays. In W. H. Cutler's bank there are 
mined ball, stoneware, Rockingham ware, and ball clays. The latter 
are used in the manufacture of white ware. In J. P. Prall's bank are 
clays for Rockingham and stoneware and saggars. The clay in Mrs. 
S. A. Dixon's bank is used for ornamental tile. 
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An analysis of this latter gave: 

~4·1lalysis of clay for m·namental tiles, Woodbridge, N.J. 

[.T. G. Pohle, analyst.] 

I~ . -- ------
1

_r_e_r_cc_n_t._
1 

S10 ................... _ .. _ ......... _ .... __ __ fil. 60 

AI,Os .... --- .. - ... _ .... - ................... _ ... _ 28. 38 

'l'i02 ---. ------ ---. ------ ---- --.- --- .... - .. - . - 3. 60 
CaO .... _ ..... - .. --- ... - ... - ..... __ ... __ .. _ _ _ _ _ . 46 

MgO ....................... .' ...... _ .... _ .... _.. . 36 

Fez0:3 •••.•••••••• - - - - ••.••• - •••••••••••••.•• __ • • 52 

I 
:0 ---- ---- ---- -- -- ... ----. ---- ------ .. ---- ---. -~I 

Total .... .. .. .. .. .... .... .. .. .. .. .. .. .. .. 100.00 

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

Other miners of pottery or saggar clays at Woodbridge are L. C. 
Potter, B. Dunnigan, A. Martin, G. W. Huddy, A. C. Campbell, and 
D. A. Flood. ,J. R. Such, at South Amboy, mines ball clay, which is 
washed and used in the manufacture of semigranite, ironstone china, 
and sanitary ware. 

PRODUC'l'S. 

Trenton.-Nearly all of the pottery manufactured in New .Jersey 
comes from Trenton, which is one of the two great centers of the 
pottery industry in the country, East Liverpool, Ohio, being the other. 
The condition of the industry at Trenton can be best seen, perhaps, 
from the following brief statement of the information collected from 
the various potters: 

Anchor Pottery Company: C. C. ware and white granite table and 
toilet ware, either plain or decorated. 

Bellmark Pottery Company: Sanitary earthen wares aU{l vitreous 
wares, including closets, basins, washtubs, sinks, and bath tubs. Some 
deeoration used. Mortars and pestles are also made. 

Brian-Coxon Pottery Company: This company is engaged solely in 
making bath tubs and washtubs. These have au earthenware body 
and glazed lining. No deeoration is used. 

Ceramic Art Company: One of the firms making the Belleek ware in 
various styles, often decorated with a violet design. 

Coalport Pottery Works: This firm also makes a specialty of sani
tary earthen wares, including closets and wash basins, both for houses 
and railroads. Decorations are sometimes used and are both under· 
glaze and overglaze. 

Cook Pottery Company (Etruria Works): While a large line of C. C. 
tablewares are made by this firm, their specialties are fancy Belleek 
goods of various shapes, and also jardinieres, pedestals, and ferneries 
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decorated mostly in delft designs of tlle usual color. The body of the 
ware is porcelain. 

Dale and Davis: C. C. ware. 
Eagle Pottery: Enga,.ged in making the usual line of C. C. and white 

granite wares, altlrough the firm has specialized somewhat in orna
mental pottery. 

Egyptian Pottery: Sanitary earthenware. 
Glasgow Pottery: Also producers of white granite and C. C. ware 

as well as semiporcelain. These grades are generally made in various 
characteristic patterns. The decoration is both underglaze and over
glaze. A specialty is hotel china. 

Greenwood Pottery: Vitrified china, decorated in various styles of 
undcrglaze and overglaze prints, the former being a specialty. Several 
new designs llave been introduced in the past year. 

International Pottery Company: White and decorated granite war~ 
of high quality and porcelain tablewares. The products are printed, 
painted, gilded, or enameled. A specialty is their royal blue decorated 
porcelain, with.blue flowers or border illuminated with gold. Much of 
this is decorated underglaze. · 

Keystone Pottery Company: Entire production is sanitary earthen
ware and vitreous ware, including wash basins and closet-bowls. The 
decoration is both uuderglaze and overglaze, and the pattern is usually 
a wreath design illuminated with gold. 

John Maddock's Sons: Plain and decorated white granite table and 
toilet ware. 

Thos. Maddock & Sons: C. C. and white granite, table, and toilet 
wares. 

Mayer Pottery Company: Plain and decorated wllite granite ware, 
but making large quantities of majolica at present. The shapes are 
plates, pitchers, and mugs, decorated with glazes of various colors. 

Monument Pottery Company: Vitreous sanitary ware. 
Trenton Fire Clay and Porcelain Company: During the past year this 

company has begun the manufacture of glaze-lined bathtubs, washtubs, 
and sinks. No decoration is used. They also manufacture sag gars. 

Trenton Potteries Company: Several of the potteries are consoli· 
dated under this name. Their product is white granite and sanitary 
earthenware. 

Willetts Manufacturing Company: The output comprises C. C. ware, 
ironstone china, and semiporcelain, table, and toilet wares. They are 
decorated chiefly with underglaze prints, the usual colors being brown, 
dove, ·and olive, with gold edging or stippling. A large number of 
designs in Belleek ware, both glazed and enameled, with plain gold or 
colored decorations, are a specialty. Considerable underglaze delft 
decoration is done by them on Belleek ware. Vitreous and earthen 
sanitary wares, both plain and decorated, are made. Recently this 
company has begun the manufacture of parian ware busts. 

17 GEOL, PT 3--55 
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Elizabeth.-The. only firm at this locality is L. Beerbower & Co. 
Their output consit-;ts of C. C., semigranite, and white granite ware, 
both plain and decorated. They have a specialty of colored glazed 
jardinieres. 

Haddoi1jield.-Ohas. Wingender & Bros.: Fancy and artistic jars, 
coolers, and beer mugs. 

NEW YORK. 

CLAYS. 

New York is destitute of any extensive deposits of pottery clays. 
The Albany slip clay, which is mined at Albany, N. Y., is of great 
importance, and is shipped to potteries all over the country. Its value 
lies in the easy fusibility and the uniform brown color to which it 
glazes. 

Stoneware clays are found on Staten Island, near Kr.eischerville, and · 
at Elm Point, Glen Cove, and Little Neck, near Northport, all on the 
north shore of Long Island. Only those from Northport are actually 
used in stoneware manufacture. 

Kaolin does not occur in marketable quantity within the State. Spar 
is mined in considerable amounts by P. H. Kinkel, at Bedford, N.Y. 

PRODUC'l'S. 

Common red earthenware flowerpots are made from local clays near 
Greenport, L. I., and from Albany clay at Albany and at Fort Edward. 

Stoneware is produced at A. Caire's factory, at Poughkeepsie, and 
also at Rochester. The product is glazed with Albany slip, and includes 
kitchen utensils mostly. For the body of the ware New Jersey clays 
are used. Stoneware, 'some of it of Flemish designs, is made at Utica 
by the Central New York Pottery Works. 

C. C. ware and white granite as well as a semiporcelain is made by 
the Onondaga Pottery at Syracuse, and the first two grades are also 
made by the East Morrisania China Works. 

The Union Porcelain Works, of Brooklyn, E. D., have been in oper
ation for many years, making semiporcelain and porcelain wares, 
chiefly for table use. The decorations are overglaze, or an overglaze 
application of the design, with firing to produce underglaze effect. 
Considerable quantities of hotel china are made. Electri~al goods 
constitute a second line of wares, and some large porcelain insulators 
for trolley wires recently made by the company are of special note. 

OHIO. 

CLAYS. 

Ohio stands second to no other State as regards her clay-working 
industries. No white clay is found in the State, but the fire clays of 
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the Coal Measures form an abundant source of supply for the manu
facture of earthenware, stoneware, Rockingham, and yellow wares. 
The clays for white ware are obtained mostly from Delaware, Ken
tucky, North ·carolin~, Pennsylvani~, Florida, Missouri, New Jersey, 
Maryland, South Carolina, and England. 

PRODUCTS. 

These include earth~nware, stoneware, yellow ware, Rockingham 
ware, C. C. ware, white granite, and porcelain. 

Earthenware flowerpots are made at a number of localities by small 
firms, but there are three large factories engaged in this branch of 
production, namely, S. A. Weller, and the J. B. Owens Pottery Com
pany, at Zanesville, and the Roseville Pottery Company, at Roseville. 
These firms have also been very successful in the making of internally 
glazed cuspidors. 

Stoneware is made in large quantities near Zanesville and Akron. 
The products include the usual line of articles. Ohio is the largest 
producer of stoneware in the Union, as the following list of manufac
turers indicates: Atwater, Gerhardt and Goodman; Canton, Canton 
Stoneware Company, Champion Stoneware Company; Crooksville, 
Burley and Winters, Crooksville Stoneware Company, Star Stoneware 
Company, Diamond Stoneware Company; Deavertown, Conway, Watt 
and Allen; Limaville, Kuntz & Sons; Massillon, Massillon Stoneware 
Company; Mogadore, Myers arid Hall, T. S. Monroe & Sons, Shattuck 
and Hill; l~oseville, Midland Pottery Company, J_,. S. Kildow; Saline
ville, Standard Pqttery Company; South Zanesville, South Zanesville 
Stoneware Company, South Zanesville Clay Manufacturing Company; 
White Cottage, Wilson and Williams, Heed Bros., and Settles Estate; 
Zanesville, Bagley and Roberts, Zanesville Stoneware Company, Mus
kingum Stoneware Company. 
· Yellow and Rockingham wares are made in shapes similar to those 
of stoneware, but the variety of articies is smaller. The clays used 
are mostly local, and the colors of the product yellow and brown. One 
firm., the Globe Pottery Company, has recently begun the use of colored 
glazes. The producers of yellow and Rockinghain wares in Ohio are 
fewer in number than the stoneware manufacturers. They are: Akron, 
Whitmore, Robinson & Co.; Cincinnati, J. Fisher & Sons; East Liver
pool, J. W. Croxall & Sons, Globe Pottery Company, D. E. McNicol 
Pottery Company, McDevitt and Moore, and the C. C. Thompson Com
pany; East Palestine, East Palestine Pottery Company; Wellsville, 
J. Patterson & Sons. 

Starting with Rockingham and yellow ware manufa~ture at East 
Liverpool, the potters gradually drifted into the manufacture of white 
wares, so that now C. C. ware, white granite ware, and porcelain are 
important factors in the pottery industry at this locality. Probably 
less vitreous china is made at East Liverpool than at Trenton. Neither 
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is much sanitary ware made. The firms and their specialties are as 
follows: 

Burford Bros. Pottery Company: White granite ware, usually deco
rated; and if so, this is done over the glaze. 

East End Pottery· Company: Granite ware and ''Columbia china," 
decorated both under glaze and over glaze (chiefly the foriner) in differ
ent styles and colors. 

Goodwin Pottery Company: Overglaze decorated C. C. wares for din-
ner and toilet sets. · 

Harker Pottery Company: White granite table and toilet wares. 
Decoration mostly in overglaze prints, but some underglazc work is 
also done. 

Potters' Cooperative Company: White granite and china. Decora
tions used, but all overglaze. 

Sebring Pottery Company: White granite and china. The manu
facture of the latter has just begun. 

H. Thomas & Sons Company: Doorknob tops and porcelain insula
tors for electrical purposes. 

C. C. Thompson Pottery Company: C. C. ware, with decorations, 
mostly underglaze. 

Union Cooperative Pottery•Company: White granite· ware, decorated 
either overglaze or underglaze. 

Vodrey & Bro.: C. C. ware and white granite ware. Dinner, tea, 
and toilet wares, both plain and decorated, the latter mostly overglaze, 
although some underglaze work is done. 

Other C. C. ware producers at East Liverpool are the D. E. McNicol 
Pottery Company and Cartwright Bros., while white granite ware is 
made by William Brunt, Son & Co. and "T allace & Chctwynd ... China 
is made by Knowles, Taylor & Knowles. 

At Akron; the Akron China Company: White granite ware, plain or 
decorated overglaze. The American Marble and Toy Manufacturing 
Company: Marbles of majolica and white earthenware and electric 
insulators. 

At Steubenville, 'Steubenville Pottery Company: White granite ware 
(manufactured since· 1881) and semi porcelain, called ''Canton china.," 
added since then. The forms are dinner and toilet sets, children's 
dishes, and jardinieres. The decorations are filled-in prints, illumi
nated with gold; also gold stippling, bands, and traced work. 

At Wellsville, the Wellsville Pioneer Pottery Company, producers of 
white granite table and toilet wares, and jardinieres, with both under
glaze and overglaze decoration. J. H. Baum: White granite. White 
granite is also produced at East Palestine by the East Palestine Pot
tery Company. 

Toronto: The Toronto Pottery Company. 
Tilton ville: Western Sanitary Ware Company. 
Findlay: Bell Bros. 
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Tiffin: Brewer Pottery Company. 
Cincinnati: Brockman Pottery Company, George Scott's Sons . 
.Art pottery.-The product of the Rookwood Art Pottery, of Cin

cinnati, has been already mentioned. It compares favorably with 
anything of a similar nature made in this country and abroad, and rep· 
resents the successful result of years of patient and persevering work. 
The body of the ware is made from native clays. 

PENNSYLVANIA. 

CLAYS. 

Red earthenware clays and stoneware clays arc to be found at a 
number of localities, but the important clay material mined in the 
State is the kaolin at Brandywine Summit, Delaware County. This is 
mined by two firms-the National Kaolin and Feldspar Company, and 
the Brandywine Summit Kaolin Company. The kaolin results from 
the decay of a granite or feldspar vein. Before shipment to market it 
is washed to separate the quartz and mica. 1 

PRODUCTS. 

Beaver Falls is an important locality of pottery productions, but 
several works are located at Philadelphia and otl1er localities. 

At Beaver Falls semivitrcons china is made by the Mayer Pottery 
Company, the products including dinner, tea, and toilet wares, deco
rated by hand or by printing, either underglaze or overglaze. The 
underglaze work is in plain prints or illuminated with gold. A specialty 
is colored glaze jardinieres, teapots, cracker jars, etc. Some of the col
ored glazes used have been very successful, especially an olive green. 

Stoneware is produced at New Brighton by the Pittsburg Clay 
Manufacturing Company, Sherwood Bros., and the Enterprise Pottery 
Company, and at Fallston by the Fallston Pottery Company. 

At Philadelphia sanitary earthenware is produced by J. E. Jeffords 
& Co. They originally manufactured yellow, Rockingham, white-lined, 
and buff stonewares, but in recent years they have added a variety of 
articles in colored glazes with a stoneware body. These consist espe
cially of teapots and j ardini(~res. 

Chemical stoneware and porcelain arc also produced in Philadelphia 
by R. C. Remmey, some of the vessels having a capacity of 500 gallons. 
In addition to these, Mr. Remmey also produces stoneware mugs, pitch
ers, cuspidors, money banks, and porcelain-lined bath tubs. 

WEST VIRGINIA. 

CLAYS. 

So far as is known, no clays for pottery of a higher grade than red 
earthenware, or perhaps stoneware, are obtained from West Virginia. 

' Sco Second Geol. Survey Pennsylvania, Report of Progress, 1885. 
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All the manufacturers of white ware obtain their clays in varying quan
tities from Pennsylvania, Delaware, New Jersey, Florida, Kentucky, 
North Carolina, and England. 

PRODUCTS. 

Most of tl1e pottery works are at Wheeling. 
White granite, C. C. ware, and semiporcelain are made by the Wheel

ing Pottery Company in a variety of styles, one shape, "La Belle 
china," being a specialty. The decorations are mostly overglaze, but 
some underglaze work is done, notably in blue and gold table sets. 
They also make jardinieres and umbrella jars of similarly decorated 
wares, which are very artistic in character. Some sanitary earthenware 
is also produced. 

The Warwick China Company makes only semiporcelain dinner, tea, 
and toilet ware, the decorations of which are mostly overglaze solid 
colors, or scroll and spray patterns. 
· Those who visited the ceramic exhibit at the World's Fair may 

·remember the unique wares exhibited by the Ohio Valley China Com
pany. Their porcelain vases with royal blue glaze and gold decoration 
with gilt intertwined handles are objects of great beauty. The decora
tion is all overglaze. The company also makes a line of plain and 
decorated porcelain table wares. 

White granite and semi porcelain dinner and toilet wares are made at 
New Cumberland by the Chelsea China Company in both underglaze 
and overglaz~ decorations. 

SOUTHERN STATES. 

CLAYS. 

Little work has been done on the pottery clays of the Southern 
States, and their extent and value are comparatively unknown, but 
experiments are going on in several localities at present which will 
no doubt prove the existence of very desirable materials. 

The plastic china clay of Florida (described in another portion of 
this report) and the kaolin of Dillsboro, N. C., are well known. Some 
flint is also mined in Alabama. -

Ball clay is mined in large quantities 4 miles south of Mayfield, Ky. 
The bed is about 40 feet thick, but only the upper 30 feet are mined. 
It is used in the manufacture of white ware and art tile, and is shipped 
to Beaver Falls, Wheeling, Zanesville, Steubenville, East Liverpool, 
and points in Indiana and Illinois. 



CLAY. 871 

The following analysis represent the average composition of the 
complete section: 

Average composition of clay from Mayfield, Ky. 

[R. Peter, analyst.] 

I;= . ~~ 
SiO" ..... _ ........ _____ . _ . ___ ...•... ___ . . . . . . . 56. 40 

AlzO,, .. --.--.--.-- .. -........ - .. ---- .. -------. 30.00 
CaO .....•... -............ __ - ........ -.--.. . . . 40 

MgO ........•••••..•...... _ ....... : ......... _ Trace. 

K,O . -.. - . - - . - - - - - . -- - - - - - - - - - - - - - - - - - - . - - . - . . 3. 26 
N a,O .... _ ............... -.............. -- ... _ 2. 01 

Moisture ...........•..... : ............. ·-------~~ 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 00 . 

PRODUCTS. 

All the manufacturers obtain their clay iu the vicinity of the works. 
Common earthenware and stoneware are produced by Stevens Bros. 

& Co., at Stephens Pottery, Ga., and the Landrum Pottery Company, at 
Columbia, S. C., is making glazed red earthenware. At Mohawk, 
Tenn., the Columbian Pottery Company turns out stoneware jars and 
jugs which are salt glazed outside and slip glazed inside. 

Similar graues of ware are made by the Stonington Brick and Pot
tery Company, Stonington, Miss., and at New Orleans, La., by the 
American Pottery Works, Magnolia Pottery Works, and Charles 
Macket. 

The Athens Pottery Company, of Athens, Tex., is also a producer 
of stoneware, which is made from clay obtained 1 mile from Athens. 
The glazes used on the ware are salt glaze outside and Albany slip 
inside. · 

NOTES ON THE FLORIDA CLAYS. 

Florida has two classes of clay materials, kaolin and brick clays. 

KAOLIN. 

This material occurs at several points in the north central portion of 
Florida, and the different areas llrobably represent portions of a for
merly continuous bed. It is undoubtedly of sedimen,tary origin, and the 
occurrence· of such an extensive deposit so free in most instances from 
impurities is indeed remarkable. The usual consistency of the mass is 
a mixture of kaolin and . white quartz pebbles, the latter forming 65 
to 75 per cent of the whole, so that for every ton of washed kaolin 
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about 4 tons of raw material have to be mine(L The quartY- pebbles 
vary in size from tllC dimensions of a pin head to a diameter of three
quarters of an inch, and they are frequently flat. The largest ones 
seem to occur chiefly at the northern end of the area over which the 
kaolin is found. If these deposits were near to pottery centers, or if 
treigl1t rates were lower, these quartz pebbles would no doubt form a 
good grade of flint for potters' use. 

The location of the kaolin deposits is as follows: There is a large bed 
at Edgar, Putnam County. This point is on the narrow-gauge road 
between Palatka and Ocala, and about 50 miles southwest of Jackson
ville. The region is comparatively fiat and tl1ihly wooded. .At this 
place the Edgar Plastic Kaolin Company has an extensive pit nearly 40 
feet deep, and exposing about 30 feet of kaolin. The section in their 
mine is approximately as follows: 

Section of the kaolin deposit at Edgar, Fla. 

,------··-----------~ 

Feet. 

Top soiL..... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 8 

Impure upper kaolin ............. - ............. i 8-10 

White kaolin ............................. ------~ 25 
' I 

Groen clay ................................. ----[-----· .. .. 
I 

The thickness of the green clay is not known exactly, but it is 
probably inconsiderable. At other localities this green clay rests on 
limestone. 

An analysis of the washed kaolin from Edgar, Fla., is as follows: 

Analysis of washed kaolin j1·orn Edgar, Fla. 

[C. Langenbeck, analyst.J. 

I~-·. · . -T"_-·;~ 
S10, ............................................ , 4o. 39 

AI,O, .... -- .. -.-- .... -- ................•....... ·I 39. 19 

Fe,O, ........................................... : .45 

CaO ............................................ ~ .51 

MgO ........................................... : . 29 

Alkalies ..................... -.......... - --- --.·I . 83 

c~~~;:: :: : : : -- ::: 1,~ :: 1 

Auother but more extensive area of this kaolin occurs along the 
Palatlalmha River, sonth of Leesburg, Lake County. Leesburg is 30 
miles southeast of Ocala and near Lake Harris. The Palatlakaha 
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River flows into Lake Harris from the south. Some kaolin was found 
in a well driven in the town of Leesburg, and there is also an outcrop 
of the material on Main street on the edge of the tOWll. The material 
here is very impure and heavily stained in places with iron. Its only 
use is for road-metal. 

The large kaolin tract begins about a mile south of Lake Harris and 
extends along both sides of the river nearly to Villa City. Throughout 
this belt there is an overburden of about 3 feet of loose sand, and 
underneath this is the kaolin, which varies in depth from 10 to 30 feet. 
The upper portions of the material are sometimes slightly stained with 
iron, but as a rule the ma.terial is very white. It may be said in general 
that the material is finer at the lower end of the belt. It is frequently 
well exposed in the bluffs along the river, which stand out with 
glistening whiteness in the sunlight. The only point a,t which this bed 
is being worked is the bank on the property of Dr. J. F. Richmond, on 
the Palatlakaha River, 4 miles south of Leesburg. The kaolin deposit 
at this point is 25 to 30 feet thick, and is overlain by 3 feet of sand. The 
clay is not quite so pure in the upper portion of the bank. A "horse" 
of yellowish sand occurs in the middle of the bank on the north side of 
the excavation, but this portion is not mined. At the bottom of the 
kaolin a tllin bed of greenish clay is encountered, and this iu turn rests 
on limestone. 

What is probably a continuation of the Palatlakaha becl occurs at 
Bayside, east of Villa City. The material is finer grained than the 
other, but contains more mica. 

Au analysis of the washed kaolin from along the Palatlakaha River 
showed: 

Analysis of 11>ashed kaolin from the Palatlal<aha Bil'er. 

b -----~~~ 
SiO, .... __ ...... _ .. _ .. _. _ ... _ ... __ . _. _ ... ___ . 46. 11 

Al,O" ...•.....•.. __ •... __ . _ ...... __ . _. _ . _ .. __ . 3!J. 55 

Fe,O, --·- ------------ ---· -------------------- .35 
Mg-0 ........... _ ...... _ ... _ .. _ .. __ ... _ . _ .. _ . . . 13 
n,o. __ . _ .. __ . ______ . ________________ . _ _ _ _ _ _ _ _ 13. 78 

so,, _________________ ---------------·--------~ m 

1 
Totttl .. _ •. ___________ • ___ .. ___ .. _ ... _ _ _ _ 9!J. !J9 

Still another area, and an undeveloped one, occurs at Bartow June- ' 
tiou, Polk County, about 45 miles a little north of cast from Tampa 
and on the South Florida and ·western Railroad. Very little exploit
ing has been done, so that not much is known concerning the extent 
of the bed, but about three-fourtl1s of a mile from the station, at the 
south end of a lobe of Sloop r..ake, a test pit was sunk to a depth of 
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about 12 feet. The· section showed 5 feet of sandy clay, and under 
this 18 inches to 2 feet of sandy kaolin stained with iron oxide, followed 
by white kaolin. This is on the property of Mr. A. E. Parslow, of 
Tampa. According to Mr. Potter, of Bartow Junction, another boring 
was made about 300 feet farther south and showed a similar section. 

In the railroad cut of the Bartow branch of the Savannah, Florida 
and Western l{ail.road, and about 1,000 feet from the station, the same 
material is exposed. The section shows 4 to 5 feet of loose sand and 
under this 6 to 8 f{let of kaolin streaked with iron oxide stains. The 
material would no doubt become whiter with the depth. 

Washing the kaoUn.-As will be noticed from the above description, 
the kaolin is being mined at only two localities, namely, on Dr. liich· 
mond's property south of Leesburg, and at Edgar. 

The methods used for mining and washing are similar, but have cer
tain important differences. 

At Dr. Richmond's deposit the clay is mined by pick and shovel and 
loaded on a small car, which is hoisted to the top of an incliue, whe~e 
tl1e clay is dumped into a vat. A powerful stream of water is turued 
onto the clay, and it is washed into a long sluice. At the beginning of 
tl1is trough there are three wooden wheels with iron scoops. These 
revolve as the material is being washed down the trough, and the 
scoops catch up a large amount of the coarse sand as it rushes down. 
As each scoop reaches an inverted position, due to the revolution of 
the wheel, the sand is dropped into a ncighborii1g box. The sluice 
or trough along which the water with suspended kaolin, sand, and 
mica passes is 350 feet long, and consists of connected sections arranged 
side by side. The current is considerably slower at the lower end of 
the trough, and most of the sand and mica have been dropped. The 
water with the suspended kaolin then passes through an SO-mesh 
screen, to remove any remaining mica flakes or pieces of foreign matter, 
to the settling ta.nks, where the kaolin settles. The supernatant liquid 
is drawn off, and the slip-like mass of kaolin and some water is pumped · 
into the presses, where the water is forced out. The pressed kaolin is 
then put on the drying racks, and subsequently shipped. Dr. Rich
mond ships his kaolin from Okahumpka, on the Florida Southern 
Railroad, about 2 miles distant. · 

The works of the Edgar Plastic Kaolin Company are much larger 
and among the best equipped in the country. The deposit is worked 
on a different plan from Dr. Richmond's. The bottom of the pit is filled 
with water, in which there floats a large platform with the pump and 
scraper. A scraper loosens tllC clay and sand, and it is sucked up 
through a large pipe and dischargerl into the upper end of a long 
trough, of greater length and width than at Dr. Richmond's. 'l'he 
water with suspended kaolin, after leaving this trough, passes through 
a revolving screen (which eliminates sticks and other impurities) to the 
settling tanks. It is pumped from these to the presses, and after 
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removal of the water is carried on an endless belt to the drying racks. 
The air-dried kaolin is broken into small pieces and shipped in sacks of 
200 pounds each.· 

The Florida kaolins contain very few Impurities, and owing to their 
being plastic after washing they are called ball day by potters. These 
kaolins are now shipped to many American potteries and are used in 
the manufacture of C. C. ware, white granite, and porcelain. 

The shrinkage of this kaolin at the fusion temperature of orthoclase 
is given by Dr. Langenbeck as 15 per cent.1 

BRICK CLAYS. 

There are a number of small brick works in Florida, but most of them 
are run intermittently to supply the local trade. The following notes 
were collected by the writer in Florida recently: 

Jacksonville: The Jacksonville Brick Company is 2 miles southwest 
of the town. The clay bank is about 1,000 feet from the yard, and 
about 15 feet of clay are exposed. The deposit is basin shaped, and is 
very sandy in its upper portion and very tough in the lower portion. 
Au indistinct horizontal lamination is prflsent in the clay, and the 
sandy streaks are often highly colored by iron. The pit is about 150 
feet long and 50 feet wide. The clay is hauled to the yard in a wire
rope tram. Molding is done in an end-cut stiff-mud machine, and the 
endless belt on which they are carried to different parts of the drying 
shed is 900 feet long. Burning is done in a Dennis down-draft kiln. 

Ockloch:nee: The Tallahassee Pressed Brick Company has its works 
on the Ocklocknee River 9 miles west of Tallahassee. The clay is 
dug in the woods on the opposite side of the river. It is a bluish and 
red clay, rather tough in spots, often apparently containing a consider
able pt~rcentage of iron oxide. This clay has been deposited by the 
annual floods of the Ocklocknee River. The bricks are molded in an 
auger side-cut machine and dried on a ~team-heated slat floor. They 
are burned in a Morrison kiln. The clay does not seem to be able to . 
stand a very high degree of heat. 

Mr. W. B. Durr's yard, on the west side of the river, has the same 
kind of clay as that used at the preceding yard, and it is molded 
without other preparation than a preliminary pugging in a Cleveland 
machine. 

Bartow: There is a small brick plant at this locality, which is of 
interest chiefly on account of the curious material used. The yard is 
operated by Mr. C. IT. Irving, and the clay is obtained from a neigh
boring bank. In the upper portion is a low grade of light-colored 
pebble phosphate containing a considerable quantity of argillaceous 
matter. This passes downward into au impure clay, which still con
tains some small phosphate pebbles, while underneath the clay there 
is in places a bed of 'fuller's earth 5 to G feet thick. The bricks are 

• The Chemi•t.ry of Pottery, Easton, 1895. 
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made from the clay under the phosphatic material. It is tempered in 
ring pits and molded in soft-mud machines, both operated by horse 
power. The bricks are dried in the sun and burned· in scove kilns. 
The product is very porous, but has a fair ring. The white phosphatic 
pebbles can be easily seen on breaking the brick open. Like most 
other Florida brick clays, the material at Bartow will not stand very 
much heat. 

Leesburg: The Keystone Brick Works are 4 miles west of here. 
Two different beds of clay are worked by the company. In the first 
bank the layers beginning at the top are black clay, dark-gray clay, 
mixed white clay, and mixed yellow clay. These have been used 
together without other admixture, and make a satisfactory brick. The 
second clay bank contains red sand, stiff gray clay, and stiff white clay . 

. A yellow sandy clay with abundant pyrite nodules overlies the red 
sand. The mixed clays from the second bank have also heen used 
together, but the brick is not considered as good, and shrinks more in 
burning. The bricks are now made of a mixture of :five cars of clay 
from the :first bank and two cars from the second. 

FULT-'ER'S EARTH. 

The term "fuller's earth" has been used to include a variety of clay
like substances which have strong absorbent properties. Prof. E. S. 
Dana1 defines fuller's earth as including many kinds of "unctuous 
clays, gray to dark green in color, and being in part kaolin and in part 
the mineral smectite." It is placed by him with several clay-like min
erals (all of them hydrous silicates), namely, smectite and malthacite, 
of not very definite chemical composition, but all having a high per
centage of combined water. 

Smectite proper is defined as a "mountain green, oil green, or gray
green clay, from Cilly in Lower Styria." 

Malthacite is defined as occurring in thin lamime or scales, and 
sometimes massive, with the color white or yellowish. The original 
occurrence is the result of disintegration in a basalt at Steindi:irfel, in 
Lausitz. Beraum, in Bohemia, is another locality . 

• Judging from the analyses given below, the composition of fuller's 
earth varies considerably, although this may be due in part to i~puri
ties, and indicates that all fuller's earth does not contain a high per
centage of combined water, as most books state, nor a large amount 
of magnesia, as claimed by some.2 The high percentage of combined 
water seems to be true of most of the foreign occurrences. 

Fuller's earth is generally fine-grained, but nonplastic (thereby dif
fming from true clay), and when thrown into water and broken up 
forms a somewhat flocculent mass. Even when simply air-dried it 
adheres strongly to the tongue and thereby shows it absorbent powers. 

--------- --------~---
'System of Mineralogy, 1893, p. 695. •Muspratt: Chemische Teeknologie, Vol. VI, p. 1311. 
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FOREIGN OCCURRENCES. 

Fuller's earth occurs in Saxony as the result of decomposition of 
diabase and gabbro. 

In. England it forms a bed 150 feet thick in the Lower Oolite of the 
Jurassic.1 The deposit is argillaceous and extends from Dorsetshire 
to Bath and Cheltenham. 

AMERICAN OCCURRENCES. 

The development of fuller's earth in tlle United States is of compara
tively recent date, and llas occurred in Florida, Georgia, Virginia, and 
Soutll Dakota. Fuller's earth was discovered at Quincy, in the nort4-
western part of Florida, about one and one-half years ago, and its devel
opment caused so much excitement that persons all over the State have 

. been searching for the material, with the result of fiuding much of it, 
but of variable quality. In the northwestern part of the State, in 
Gadsden County, fuller's earth has been found around Quincy, Mount 
Pleasant, Norway, and River Junction. The usual section involved in 
this region is- · 

Calico clay (a mottled sandy clay). 
False fuller's earth. 
·Fuller's earth. 
Bluish sand, sometimes partly consolidated. 

The calico clay is generally of considerable thickness, and the fuller's 
eartll wllich underlies it has become exposed by erosion, so that around 
Quincy it is to be looked for in tlle depressions, or often at the foot of 
slopes around the edge of the swamps. · 

Farther west,_around Mount Pleasant, Norway, and River Junction, 
the beds of fuller's earth usually crop out on the sides of the valleys 
and ravines 30 to 40 feet above the streams. The reason for this may 
be that in the latter region the bed rises or tl1e valleys are cut down 
nearer to sea level. Just which is the case is not known, as no levels 
were obtainable. 

The fuller's earth is well exposed at Quincy, where it is being mined by 
two companies. It occurs there as a fine-grained, nonplastic material, 
usually thinly laminated, and when dry is hard but brittle. It turns 
white on drying. In the pit of the Cheesebrough Manufacturing Com
pany the section observt>d in April, 1896, was-

Soil ............................................... 18 inches. 
Red clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
Blue clay .. _ ............... ---· .............. __ .... 3 do. 
Fuller's earth __ ....... _. _ . _. __ .......... _ ... __ .. _.. 5! uo. 
Sandy blue earth ......... _ ................... ,.... 3 do. 
Fnller~s earth (second bed) .. ___ .. - ........... _ .. _ ....... _ .... . 

I Geikie: Text-.Book of Geology, p. 905. 
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The second bed has· been penetrated but recently. Its thickness is 
not known, but the quality is said to be as good as the upper bed. The 
main or upper stratum dips slightly to the south, and the amount of 
overburden varies somewhat, being 8 feet at one time, but usually not 
more than 3 feet. In some of the test pits that were sunk on the 
Oheesebrough property a stratum of material was struck which resem
bled the fuller's earth very closely in appearance, but possessed a very 
soapy feel and abundant conchoidal fracture. Jn the general section 
given above this is designated as "false fuller's earth." 

.A general feature of all these fuller's earth deposits is that they 
usually thin out toward the swamps. 

Flint and chalky nodules occur in the Cheesebrough pit, and a few 
sharks' teeth l1ave also been found. There also are found irregular 
lumps of aragonite or calcite made up of numerous small rounded, 

·milky crystals, or transparent scaly ones. These crystals have formed 
between the layers of the fuller's eartl1, and also in the vertical cracks, · 
so that the lumps often have numerous parallel laminm of the earth 
projecting from them. 

In tlle Owl Cigar Company's pit, which lies on the opposite side of the 
town, the fuller's earth is of similar character and varies in thickness 
from 3 to 4 feet. The overburden is about 3 feet. 

Between Mount Pleasant and Hiver Junction fuller's earth outcrops 
at a number of points, especially south of the line of the Florida Central 
and Peninsular Railroad. The material is of similar appearance to 
that at Quincy, but there is usually more overburden. The known 
thit:lmess of the earth is from 2 to 6 feet. Openings have been made 
in the properties of Rowell, Morgan, Shepherd, and Sadler. Most of 
the outcrops are along branches of Mosquito Creek. 

Fuller's earth is also mined 8 miles north of Quincy, on Mr. Howard's 
property. The material outcrops at the base of the hill along the 
highway, and the section exposed is rather unique, on account of the 
sharp boundary which exists between the overlying red clay and the 
fuller's earth. The materi~J,l is also very much drier and consequently 
more brittle than the material in the Quincy mines. The fuller's earth 
is said to be 6 feet deep in the main pit, and is underlain by sand rock, 
but suddenly tllins out about 200 feet north of the mine, as can be we-ll 
seen in the embankment along the roact. From here for a distance of 
2 miles southward along Willacoochee Creek the earth is said to occur 
in pockets. Mr. Howard's material is shipped from Faceville . 

.Another deposit of fuller's earth is found on Lester's property, to the 
northeast of Howard's, the test pits being in tile valley 1 mile north
east of Lester's house. 

As the deposits of fuller's earth found in Decatur County, Ga., are 
so close to t.hose of northwestern Florida it may be well to mention 
them here. 

Several openings have been made on the land of Mr. R. A. Connell 
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,south of Whigham, Ga. A rectangular pit 26 feet deep was sunk in 
the woods 1 mile south of Mr. Connell's house. The lower 6:! feet of 
the section exposed was fuller's earth, there being therefore an over
burden of 19:! feet. 

An auger boring made in the bed of the creek a few hundred feet 
distaut showed 10 feet overburden and 1 foot of fuller's earth. Some 
chert was found in the test pit. Other test pits were sunk on Sears 
Creek and W olffs Creek on the same property, and both showed several 
feet of fuller's earth with 5 to 8 feet of overburden. 

Fuller's e:trth has also been found in the vicinity of Ocala, on Spen
cer's place, but it is cherty and of poor quality. A bed about 15 feet 
thick is exposed near the bottom of a sinkhole at Bellevue, about 12 
miles. from Ocala. It is rather siliceous, and has about 40 feet overbur
den. If of good quality it could be worked profitably, however. 

Considerable fuller's earth occurs in the neighborhood of Port Tampa, 
and on tbe Manatee Hiver. 

A bed of fuller's earth of good quality and resembling the English 
material very closely is mined at Fairburn, S. Dak. Some of it was 
tested with cotton-seed oil and showed excellent decolorizing properties. 
It is more siliceous than the :Florida fuller's earth and possesses a 
nodular character. 

MINING AND PREPARATION. 

The Florida earth is mmally mined with picks and shovels. A good 
method is to use mattocks, which shave the material off in thin pieces. 
This saves subsequent labor in breaking up the fuller's earth after it 
has been spread upon the drying floor. 

After mining, the usual method is to spread the material in a thin 
layer over a drying floor constructed of planks. It is thus dried in the 
sun, and in drying it bleaches to a white color. The material is then 
gathered into sacks for shipment. By this air drying about 50 per cent 
of moisture is removed. The Owl Cigar Company dry a large portion 
of their output in cylinder dryers heated by a strong fire. The material 
passes through these in about four minutes. It is first ground, how
ever. About 6,900 tons were produced in 1895. 

USES. 

Fuller's earth was originally used for cleansing cloth of grease, and 
also by furriers for clean sing furs. In the latter case the fur was covered 
with a considerable quantity of the earth a.nd rubbed or trodden. It 
has also been used as an absorbent by druggists. At the present day 
its chief use is for clarifying oils. 

In clarifying lard oil the fuller's earth ground to 120 mesh is added 
to the hot oil and stirred for a short period; the oil is then passed 
through a filter press, the earth and coloring impurities being left 
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behind. The degree of fineness of the fuller's earth is .of great impor
tance, and ib is necessary to heat it well before use. 

In clarifying lubricating and similar oils the fuller's earth is now being 
used as a substitute for boneblack. In this case it does not seem nec
essary to grind the material so fine, and the size to which it is ground 
varies with the grade of oil to be treated. 

Analyses of fuller's earth. 
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JP. Fireman, analyst. 
g E. J. Riederer, analyst. 
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c Dana, System of Min., p. 695, 1893. 
d Geikie, 1893, p.l33. · 

h Standard Oil Company's pro1•erty. E. J. Rieder
er, analyst. 

ePenny Encyclopedia, Vol. XI. Dr. Thompson, 
analyst. 

i Howell}lroperty. E. J. Riederer, analyst. 
j Morgan property. E. ,J, Riederer, analyst. 



CEMENT. 

PORTLAND CEMENT. 

By SPENCER B. NEWBERRY, 

PRODUCTION IN 1895. 

The production of Po.rtland cement in the United States during the 
year 1895 reaehed a tota1 of !)90,324 barrels, as compared with 798,757 
barrels in 1894, an increase of 191,567 barrels, or 24 per cent. The 
increase is to be found almost wholly iu the output of the larger fac
tories in New York, New Jersey, Pennsylvania, and Ohio, several of 
which showed nearly double the production reported for 1894~ From 
one small factory in Indiana and one in Utah no returns could be 
obtained, and it is therefore supposed that they were not in operation· 
during the year 1895. One factory in Colorado was destroyed by fire 
1war the end of 1894, and has not been rebuilt. The only new factory 
started during 18!)5 was one at Phillipsburg, N. ,J. There were there
fore 22 factories producing Portland cement in 18!J5, as compared with 
24 in the previous year. 

The increase in production, which has gone on uninterruptedly ever 
since the industry was first established in this country, will evidently 
be maintained during the present year. Two of the leading factories 
near Coplay, Pa., l1ave again doubled their capacity during the past 
winter, and are now producing over 1,000 barrels per day each. A 
number of new works are projected, and there is little doubt that the 
year 1896 will show an increase in production at least proportional to 
that of 1895. 

IMPORTS AND EXPORTS. -

The imports of cement for the year 1895 were 2,997,395 barrels, a 
decided increase over 1894. From this it appears that the increased 
production of the American factories has by no means kept pace with 
the growing demand for Portland cement in this country. 

17 GEOL, PT 3--56 881 
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The following table shows the relative proportion of Portland 
cement made in this country and imported during the past five years: 

Cornparison of the domestic p1·oduction of F01·tland cement 1vith the imports. 

,---· ~-~2._~ 18~~~U-4._/_18H5. I 
~- Bar·rels. Ra·Nels. Barrels. Barrels. Ban·els. 

Production in the United States...... 454,813 54'1, 440 590,652 798,757 990. 32i 

Imports ............................ --~ 2, 988,313 2, 440, 654 _2-_674, 149 __ 2, 633, 107 _2, 997, ~195 

Total........................... 3, 443, 126 2, 988, 094 3, 264, 801 3, 436,864 3, 987, 719 

Exports ..................... .' ................... . 21,536 14,276 9, 725 83,682 

Total consumption............. 8, 443, 126 2, 966, 558 3, 250, 5~5 3, 427, 139 3, 904, 087 

L:_~;_:~_:._~: __ ~~-~~---~-t-~_!:a_·~-~~-o-'u_:~-~~-~~-'~_.-__ I_~- _z -'-----18~-- '":'__ --'~ - ~ ,J 
It will be seen from this table that the increase in the amounts of 

Portland cement manufactured in this country and imported have been 
as follows: Increased production, 191,567 barrels; increased importa
tion, 35!:1,288 barrels. From this it appears that the increased produc
tion of the American factories has fallen far short of supplying the 
it~creased demand. New uses for Portland cement are being found 
every day, and the rapid adoption of concrete construction causes a. 
steadily increasing demand. Portland cement is also coming rapidly 
into use for building purposes in place of the cheaper natural-rock 
cements, the production of which in 1895 shows only a very slight 
increase over the previous year. To meet the increased importation of 
Portland cement, if the increase in demand should be maintained, as 
appears decidedly probable, it would be necessary to establish a factory 
every year, capable of producing 1,000 barrels per day. With the 
general extension of knowledge of cotrect methods of testing, Amer
ican Portland cements are rapidly gaining recognition as fully equal to 
imported, and the prejudice which once existed against the domestic 
product bas almost entirely disappeared. The writer believes that care
ful study of the tests of American and foreign cements, as shown by 
the records of city ami Government engineers in various parts of the 
country, will show that there is no cement made in any foreign country 
which will show as high tests, at long or short periods, as the product 
of any one of the three or four leading American factories. During the 
year 18!:15 the capacity of all the American works was taxed to the 
utmost, and it is safe to say that bad the supply of the domestic product 
been equal to the demand, the increased importation would not have 
taken place. 
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The following table gives a classified statement of the imports of 
cement, by countries, during 1895: 

lm]JOI"IB of cement into tile United States in 1895, by countries. 

_______ cm_m_tr_Y·--~--- ____ ;:,~ 
United Kingdom . . . . . . . . . . . • . • . . . . . . . . . . . . . 806, 884, I 
Belgium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708, 875 

Prance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 837 

Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 299, 919 

Other Europe............................... 141,909 

British North America...................... 10,416 

Other countries ............................. __ 6, 55~ I 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 997, 39t> 

As compared with the previous year, the imports from the United 
Kingdom show a decided decrease, while those from Germany show a 
considerable gain. This "corresponds with the general gain in reputa
tion of the German cements throughout the country, as compared with 
the English. 

The general condition of the cement trade in this country is at 
present very favorable to the American manufacturer. The freight 
rate on foreign cement to interior points has for some years been 
exceedingly low, owing to a combination of ocean and lake or rail 
charges. This combination no longer exists, and the freight on cement 
from Europe to Chicago has advanced during the past two years from 
52 cents to 77 cents per barrel. With this freight rate it is impossible 
for .the cheaper grades of foreign cement to compete with the domestic 
product. Many large dealers have practically ceased to import Belgian 
and English cements, and are selling American Portland in their place. 

Owing to increasing home demand and a combination of the leading 
manufacturers, the price of cement in Germany has also advanced. 
The capacity of the largest German factories is fully taxed to meet the 
increased demand. Importers of the leading brands find some difficulty 
in getting their orders filled, and show no eagerness in bidding on large 
contracts. There appears to be a scarcity of good Portland cement in 
the United States, and, as a result, prices have generally been well 
maintained. 

That the demand for Portland cement in this country will continue to 
increase for many years to come can hardly be doubted. This is to be 
expected, not only from the continued growth and development of our 
cities, .railways, and public works, but also from the multitude of new 
uses of this most valuable material which are constantly being devised. 
Germany manufactured during the past year 13,000,000 barrels of Port
land cement, and exported 2,360,000 barrels. More than 10,000,000 
barrels were therefore consumed in Germany, or more than two and 
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one-half times the quantity consumed in the United States. In this 
country, however, nearly 8,000,000 barrels of hydraulic (natural-rock) 
cement were also consumed, while the use of this class of cements in 
Germany has practically ceased. It thus appears that the total con
sumption of hydraulic materials in this country was practically equal 
to that in Germany. Good Portland cement is sold in Germany at 
$1.25 to $1.50 per barrel. When the industry in this country reaches 
sufficient magnitude to allow Portland cement to be sold at $1.50 per 
barrel, there can be little doubt that practically all the natural-rock 
cement now used will be replaced by Portland. From present indi
cations, however, it will be many years before this result is even 
approached. · 

PRODUCTION IN 1894 AND 18gs. 

The following table shows the product of Portland cement, by States, 
during 1894 and 1895: 

Pt·oduct of Portland cement in the United States, 1894 anll 1895. 

I-:: .. -

1894. 

Number Value, not 
I of I>roduct. including 

works. barrels. 

1895. : .... ~.I Number 
of Product. including 

works. barrels. 

Barrels. Barrels. 

California __ -- __ 1 19,300 $43,42i'i 1 16,283 $32,566 
Colorado .. _____ 1 15,000 37,500 -------- ................ .................... 
Dakota--·- ____ 1 43,500 80,475 1 6,497 12,994 

Illinois.-- .. ---- 1 300 540 1 750 1,325 
Indiana-------- 1 4,000 7,200 ---·--·- ---------- -----------· 
New York ______ 4 117,275 205,231 4 159,320 278,810 
New Jersey---- 1 72,223 119,168 2 155,000 232,500 

Ohio·---------· 4 80,653 144,425 4 136,698 239,221 
Pennsylvania __ 7 437,106 718,009 7 504,276 756,414 

'l'exas ·----· -·-- 1 8,000 24,000 1 10,000 30,000 I lJtah ••.•...... 2 1,400 3,50 
----

Total---- 24 798, 757 1,383,473 
------

0 1 1, 500 

~ --------
22 990,324 1,58 

-----

It will be seen from the above table that practically all the Portland 
cement produced in this country is made in Pennsylvania, New Jersey, 
New York, and Ohio, and the remarkable increase in production 
in these States has been accompanied by a falling off at most other 
points. .The returns for the present year will undoubtedly show a 
decidedly further increase in New Jersey, Pennsylvania, and Ohio, as 
the factories in these States are being rapidly extended. 
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THE PORTLAND CEMENT INDUSTRY IN THE VARIOUS STATES. 

Arkansas.-New Portland cement works are now in process of erec
tion to wo1~k the white chalk cliffs, a few miles north of Texarkana, 
Ark. 'rhis chalk formation lies directly on the banks of Little H,iver 
and within the three counties of Howard, Sevier, and Little River. 
The White Cliffs Portland Cement and Chalk Company own the entire 
chalk formation and a domain of 3,000 acres of well-wooded land. A 
brickyard and sawmill are turning out material for the new works, 
which have been projected on a large scale, including a town site. 

Oolorc~do.-The factory of the Denver Cement Company, at Denver, 
was destroyed by :fire in November, 1894, and has not been rebuilt. 

Dakotn.-The works at Yankton were not in operation during the 
greater part of the year. 

Illinois.-The works at Deer Park Glen, referred to in former reports, 
have not yet been started. 

The factory of the Anglo-American Company, near Chicago, has been 
worked only experimentally up to the present time. It is proposed 
now to use the limestone from Bedford,· Ind., as a material, and to 
begin the manufacture on a considerable 'scale. 

1lfichigan.-A company is being organized at Elyria, Ohio, to manu
facture Portland cement from a large deposit of marl near Coldwater, 
Mich. 

New Jersey.-The Vulcanite Cement Company, located near the 
Alpha works at Phillipsburg, began operations in August. The ma
terial is a black slaty. rock containing carbonate of lime and clay in 
nearly the proportions for a correct cement mixture. The rotary 
process of burning is employed, as at the Alpha works. 

New York.-The works at Glens Falls, started in 1894, were in oper
ation most of last year. This is a very complete cement plant, built 
closely after the model of the best German works. A haru, crystalline 
limestone and clay are the materials employed. The "tube mill" is 
used for grinding the raw materials together. This is a rotating, hori
zontal iron cylinder, partly filled with round flint pebbles. It was first 
brought out in Denmark, and has been widely adopted in Europe for 
grinding finished cement to extraordinary :fineness. At the Glens Falls 
factory the ShOfer continuous kiln is used for the burning. 

New works have been built by Rochester parties at Waylanu, near 
the Millen factory. These will be in operation early in 1896. 

The factory at Cassadaga Lake is still working on an experimental 
scale only. 

Ohio.-A new enterprise is under way near Sandusky. This is the 
manufacture of white Portla11d cement for artistic and ornamental uses. 
A deposit of marl at Ransomes, near Sandusky, has been proved to 
contain only traces of iron or manganese. This, with a clay of peculiar 
composition, brought from a considerable distance, furnishes a snow -white 
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product, fully equal to ordinary Portland cement in strength and 
hardening qualities. The Art Portland Cement· Company is erecting 
a factory for the manufacture of this material. It is expected that the 
white cement will find extensive use for ornamental artificial stone 
work. It will also probably find application as mortar for stone build
ings, as it does not stain the stone, as most ordinary Portland cement 
does. Certain brands of cement called stainless, like the Lafarge, are 
imported from Europe for this purpose and command a high price. 
The only other white cement, so far as the writer can ascertain, is manu
factured at Thale, Switzerland. The Art Portland Cement Company 
expect to have their factory in operation in September, 1896. 

Parties at Dayton have leased a large tract of marl land neal;' 
Harper, adjoining the property of the Buckeye Portland Cement Com
pany, and expect to proceed at once with the erection of a large plant. 
The marl deposit near Harper lies in the valley of Rush Creek and 
extends to its source in Hush Lake. This is probably the largest single 
deposit of marl as yet found in this country, and covers an area prob· 
ably not less than a thousand acres in extent. The depth of the deposit 
at some points reaches 30 feet. The marl is grayish in color and contains 
a considerable proportion of fragments of shells. At the request of 
the writer an average sample of this marl was analyzed by Mr. W. B. 
Newberry, with the following results: 

Analysis of marl from near Harpm-, Ohio. 

1--~; . ·-- -"-'.~ 
Carbonate of hme .. .... .. . ... . . . . . . . . . . .. . ..... 8~. 66 

Carbonate of magnesia......................... 1. 92 

Sulphate of lime ..................... •..... . . . . . . . 45 

Iron oxide and alumina.... . . . . . . . . . . . . . . . . . . . . . 1. 15 

Insoluble (clay)------ ____ ------------------.... 7.28 

I O<ganio motte<, nto., by difl'~mwn .............. __ 6. "I 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 00 

~--·--· ·-----~ 

The above analysis shows the material to be very suitable for the 
manufacture of cement. It will, however, be necessary to find some 
method of thoroughly grinding up the coarse shells in the marl in order 
to produce the fine mixture absolutely necessary for success. 

PROCESSES. 

As stated in former reports, the three types of kilns used for burning 
Portland cement in this country are the intermit~ent or dome kiln, the 
continuous kiln (Dietzsch or Shofer), and the rotary kiln. 

During the past year the ShOfer continuous kiln has been introduced 
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at one of the largest factories at Coplay, Pa., at which common dome 
kilns were previously used. The ShOfer kilns lately erected at these 
works are stated to be capable of producing over 1,000 barrels per day. 

The rapid growth of the rotary process of burning may be seen from 
the fo11owing table: 

.·lmouut of Pm·tlanr/, ccntent 'Ilia de in kilns of 1'm·ious Nnds. 

---·· 

189a. 1801. 

-- --·-- ·---- -
Barrels. Barrels. 

1805.1 

arrel:--1 

00, 821 
89,503 

B 

Rotary furnace .... _. __ ...... __ .. _ .. ------· 
Vert,ical kilns (continuous and in term ittent) 

Tott\1 .... _ .... _. __ ...•... _. _. -------
Per cent of total product hnrneu in r otary 

furnace ................. ~ ... _ ... . -----·-

149,000 242,176 
441,653 556,581 

590,653 798,757 

25.2 30.3 

4 

5 
-

9 90,324 

40.5 1 

Tt appears from the above table that the relative. increase in tl1e 
products of the rotary furnace and the vertical kilns, from 1894 to 1895, 
were as follows: 

Comparison of incrr:ase'llll'ocluct fi·om cement fuJ·naces ·in 1895. 

1---:=- ~~ - • -___ -B:rrels. I 
I Rota~y fur~1ace _ . _. _ .. _ ... _ .. ____ ... ___ ... _. _ _ . lll8, 645 I 

I 
V•rl.o~lk•ln> _ ......... _-""" _- -- ..... - -.... """ 32,922 : 

rotal --- --. ---- . -- --- ---- .. - --. ---- ---- . 191, 567 . 
-----· 

From these figures we see that the use of the rotary furnace is 
extending much more rapidly than that of the common or continuous 
kilns. ''fhis is due, as explained in· previous reports, to the great 
economy of labor which the rotary process allows, and also to the 
growing recognition of rotary-burned cement as equal in quality to 
the product of the older process. It must be remembered, however, 
that the rotary furnace has not as yet beei1 successfully used with any 
other fuel than crude or fuel oil. In case of rise in the price of petro
leum the economy of this method of burning may quickly disappear. 

SAND CEMENT. 

It bas been known for many years that a given quantity of Portland 
cement may be made to go much further by grinding with it, to great 
fineness, a certain amount of sand. The sand cement so produced is 
found to carry about as much coarse sand as the undiluted cement 
would have carried, and a considerable economy is thus obtained. 
Sand cement was introduced in Europe several years ago by F. L. 
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Smidth & Co., of Copenhagen, and is finding extensive use. Factories 
are now producing this material on a large scale iu Germany, Russia, 
France, Denmark, and other countries. The manufacture of this mate
rial has been greatly facilitated by the use of the tube mill, which is 

. capable of grinding the sand and cement to the great fineness necessary 
for goo(J. results. 

The manufacture of sand cement has been begun in this country 
within the past year by the Standard Silica Cement Company, of Glens 
Falls, N. Y. The industry is fully described, with illustrations of the 
plant, in a paper published in the Engineering News, April 16, 1896, 
page 252. 

It is claimed by -~he manufacturers that the sand cement supplied by 
them gives only 5 per cent residue on a sieve of 180 meshes to the 
linear inch. It is stated that about 6,000 barrels of this sand cement 
were used in the concrete foundations of St. John's Cathedral, at New 
York. The paper referred to above contains the following table of 
comparative tests of sand cement, 1 to 1, and Portland cement, each 
with three parts ordinary sand: 

Cornpamti~:e teBt of sand cement with Portland. 
·----~----

Per square inch. 

7 days. 14 days. 28 d, I ~l 
I nds. -1 Pounda. PoundB. Pou 

nd-cement (1 to 1) with 3 parts sand ... _._ 156 188 
rtland cement with 3 parts sand .......... 137 170 

--~· --~ 

Sa _!~I ~ 9 

'----

An extensive series of tests on this subject has also been published 
by Wa1lin. 1 Wallin concluues that the highest economy is obtained by 
grinding about three parts of sand with one part cement. 

The good results given by sand cement are easily explained. It is 
wholly a question of the filling up of the voids i[\ the sand. These 
voids in ordinary building sand amount to about one-third of the total 
volume; therefore if more than three volumes of sand be mixed with 
one volume of cement the voids will not be wholly filled. By grinding 
a part of the sand to great fineness, however, the proportion of voids 
may be greatly reduced, and a mixture of one of cement to six of sand 
may thus be made as effective as a one-to-three mixture with ordinary 
sand. It is evident that many very careful tests will be required to 
determine the precise proportions of cement and sand which will give 
a sand cement of the best efficiency. There can be little doubt, how
ever, that the introduction of this new product will tend to increase the 
consumption of Portland cement, since it will make it possible to use 
Portland for common purposes at no greater cost than cheap hydraulic 
cement, and at the same time to obtain greatly superior results. 

1 Tbonindustric-Zeitung, 1896, p.18. 
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AMERICAN ROOK CEMENT. 

By URIAH CUMMINGS. 

PRODUCT IN 1895. 

The reports for the season of 1895 show a healthy growth in the manu
facture of rock cement, and with the exception of the year 1892 the 
output is the largest in the history of the industry in this country. 

The increase in production over that of 1894 was confined to Illinois, 
Kansas, Minnesota, and New York. In the other districts there was a 
slight falling off in the volume of trade. 

PRICE. 

There bas been au advance in the prices, as will be seen by the 
following table: 

F1·ices of .. :11nerican I'Ock cement in bulk at mills. 

1

-- ----Year. ---- r;:~~=rre!. II-----Y_e_a_r. ____ Pe~~ 
Vents. Cents. 

1 
I 1890 ...... ______ ______ ____ 51.37 1893 .... ____ ____ ______ ____ 43.87 

!__:;:::: :::: :: I ~·~. :::: :::::: :: ::::I 
When it is considered that the Portland cements have, during the 

past year, declined in price over 13 cents per barrel, and that there 
is no perceptible recovery from the general business depression, the 
advance in the price of rock cements during the past season is very 
gratifying. 

NEW DEVEIJOPMENTS. 

I'lans are issued for the erection of a large plant at Kings Rock, on 
the left bank of the Susquehanna River, near Larrys Creek, Pa. It is 
probable that these works will be in full operation before the close of 
the present season and will embody several new features in calcina
tion and grinding which will undoubtedly tend to reduce the cost of 
production. 

The cement-rock formation at this place contains many features of 
unusual interest. It lies almost horizontally in well-defined strata, 
and rises from the water's edge to a height of 70 feet._ Its thickness 
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below the water line is unknown, but the formation above that line 
contains over 100,000,000 barrels of the raw material. .A series of 
exhaustive tests, extending over a period of two years, from samples 
taken from all parts of the deposit, vertically and for nearly a mile along 
the river, yield tensile-strain results far above the records of existing 
American rock cements. This cement exhibits no signs of shrinkage, 
expansion, ehecking, or disintegration. It bears submersion immedi
ately after being made up into balls, patties, or briquettes. It neither 
heats nor fa1Is down·, and its induration is in perfect keeping with the 
laws governing the action of first-quality hydraulic cements . 

.Analyses made from the various layers show a remarkable uniformity 
in the proportions of its constituent parts, which are such as to insure 
the production of a cement of a high order. 

Anal.lt8iB of ceuu:nt frorn K·ings Rock, Pa. 

~~=--~Perecnt.-~ 
Silica _____ . _______ - _______ - __ - - _- _ :-- _- ____ -- _- 28. 14. 
Alumina ______________________________________ . 9. 10 

Ferrous oxi<le . __ ; ____________ ~ ________________ . 3. 20 

Lime _____________________ . ___ - __ - __ - __ -- ______ .- :J3. 3<1 

Magnesia • __ • __ - _____ - - _ - ____ - - _ - -_ - __ - - _ - - _ _ _ _ 1. 00 

Potash and soda--- ... --.- - ___ -- ---- -- _- ---- -- _ _ 2. 80 
\Vater and loss _ .. _. __________________ .. ________ -----=-4.2 I 

Total ________________ - _-- .. _____ - --- ____ -I 100. 00 

---- ·---·---------

.A careful study of this analysis reveals the surprising fact that it 
contains less than 1 per cent of inert matter. The color of the rock is 
a dark blue, the fracture conchoidal, and the texture is exceedingly 
fine and uniform, showing the clay and carbonate of lime to be inti
mately commingled in the rock. 

During the summer of 1831 excavations were made for a canal on 
the left bank of the Susquehanna River to connect Muncy and Lock 
Haven, Pa. At Kings Rock the excavations disclosed this enormous 
body of rock, which was ascertained by Mr. Robert Farries, chief 
engineer of the canal, to be hydraulic cement rock. Col. Georg-e 
Crane, contractor of the canal construction, erected a small cement 
plant, and the cement was used in the building- of the locks, bridges, 
culverts, dams, and viaducts of the canal system. The manufacture 
was practically discontinued on the completion of the canal, but the 
condition of the work done over sixty years ago is still good. A large 
bo~y of masonry in the Susquehanna River at Williamsport, Pa., con
structed with this cement, was the oply work of the kind at that point 
which withstood the memorable flood of 1889. 
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PRODUCT. 

The following table gives the amount and value of rock cements 
produced in the United States during 1894 and 1895. The values are 
based on the price per barrel in bulk at the various factories. The cost 
of package is always added to the price of the cement by the manu
facturer. Approximately 60 per cent of the product is sold in paper 
or cloth sacks, and 40 per cent is sold in wood packages. 

Procl1tet of rock cement in 1894 and 1895. 

1-
State. 

Georgia .............. 

Illinois .............. 
Indiana and Kentucky 

(Louisville district) 

Kansas ............... 
:Maryland and West 

Virginia ........... 
Minnesota ............ 

New :Mexico .......... 

New York: 

Ulster County .. _. 

Erie Connty .••... 

Onond~ga County 

Schoharie County 

Ohio ........ -----·· .. 

189!. 

~um-
ber o'f B'arrels. 
works. 

1 9,266 
2 446,267 

13 2, 000,000 
l 50,000 

6 279,000 
1 63,290 
1 Idle. 

17 2,659,()01 

4 578,800 

8 187,929 

1 20,000 

3 55,023 

Num· 
V alne. ber of 

works 

$7,094 1 

133,880 2 

800,000 14. 

25,000 2 

136,000 4 
31,645 2 

---- ~ ----- 1 

1,595,760 15 

289,400 4 

78,303 6 

11,000 1 

33,598 3 

Pennsylvania ....... ·1 5 605,812 269,701 5 
Texas . . . . . . . . . . . . . . . . . 1 12, 000 18, 000 1 

I Virginia ..... ~ ....... ! 2 14,500 8, 700 2 

1895. 

- Barrels. 

8,050 

491,012 

1, 703,000 
140,000 

242,000 

73,772 
5,000 

3,230,000 
556,754 

138,100 

14,873 

38,060 

600,895 
10,000 

13,050 

476,511 

Value. 

$6,038 
171,854 

681,400 

56,000 

116,700 

33,621 

6, 000 

1, 938,031 

269,089 

69,050 
8,924 

22,836 

300,447 
17,000 

7,830 
190,604 

I 
I Wi•oonoin •• __________ ' 2 582, 000 197, !00 1 

TotaL ......... -~-6s 7,563,488j3,635,731-64 
_ ___:__ ____ _:___j 

17,741,077 3,895,424 
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The following table is given in conformity to the expressed wishes of 
several manufact-urers: 

Product of hydmnlic rock cement in the United Statvs, 1880 to 1895, inclttsive. c---::: -----_ --;~::;~:{~~~~ --- Ye:.r. 
Number of 

barrels. 

1880 .....• - .... - ... - - . 2, 030, 000 1889- ....... - - . - -.. - . - 6,531,876 

7,082,204 

7,451,535 

8, 211,181 

1881. ..... - ...... - -- .. 

1882.- .... --- --·------

1883- ..... -- - -- - . - - - .. 

2, 4-40,000 

3,165,000 

4,190,000 

1890 .... ·----- ---- ··-. 

1891. ..... ·---·- ------

1892 .... -------- -----· 
1884 .............. -.-. 4, 000, 000 1893.-- ... -- ....... -.. 7, 411,815 

1885 .. ---............. 4, 100,000 1894 ... - .. -- ... - ... -.. 7, 563,488 

1886.--- .... --------.. 4, 186, 152 1895 ................ -. 7, 741, 077 

1888 ... ___ . ________ . _ _ 6, 253, 295 Total , .. . . . .. . . 89, 050, 367 
188L.""""""""""""""" 6,6.J,744 I 

This table exhibits a record unparalleled in the history of cement. 
From the foundation of the industry in this country in 1818, the pro
duction has exceeded 150,000,000 barrels. It has been used with 
unqualified success in the construction of nearly all of the greatest 
engineering and architectural works in -~he country. It may corlfi
deutly be predicted that in future years the intrinsic worth of our rock 
cements will be more and more appreciated, by reason of their well
proven excellence and enduring qualities, as shown by the records of 
their use during the past seventy-six years. 

Il\fPORTS .. 

The following table shows the imports of cement into the United 
States during the fiscal years ending June 30, 1893,1894, ancl1895, by 
ports of entry: 

Imports of cement, by ports, during the fiscal years ending June 30, 189S to 1895. 

Quantity. V 

1894. 1895. vruJ aluc. Quantity. Value. Quantity . 
~Ports. 1893. 

.Atlantic eoaat. 
Pounds. Pounds. Pounds. 

Aroost<Jok, Me.. .. . .. . . 8 $2 163,000 $853 977,225 $4,980 
Baltimore, Md......... 108, 479, 638 59, 144 77,968,821 249,039 113, 334, 906 353,033 

Rath,Me .......................... . ·····-- 8, 400 54 ................. ······------
Boston and Charles-

town, Mass . . . . . . . . . . 61, 346, 305 08, 783 62,072,160 198, 653 68, 952,320 216, 392 

Charlestou,S.C........ 2,482,400 8, 709 6, 224, 911 ·21, 956 6, 350,350 15,295 

Georgetown, D. C...... 4, 000 10 165, 345 655 ·····-········ ............... 
New Bedford, Mass .................... . --····· ----···-······ ----·-···· 20,000 44 

-----·· 11,904,000 35,020 29,436,949 92,244 

90,622 384, 406, 068 1, 251, 090 429,254, 171 1, 419, 216 L
NewportNews, Va ..................... . 

New York, N.Y ....... 504,135,906 1,6 

--------- -
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ImportB of cement, by pm·tB, etc.-Continued. 

~Ports. 1893. 1894. 1895. ~ 

I Quantity.! Value. (~uantity. I Value. Quantity. Vain e. 

I }Jassamaquodtly, Me ... 600 $4 -----------··· ·----·-·-· 16, 400 $57 

Phila<lelphia, Pa ....... 129, 883, 778 412, 140 111, 829, 516 $348,662 106, 658, 722 336,788 

Portlan<l and Fa!-

R:l:I~~~~~~.; :":::::::: :::::::::::::: :::::::::: 1, :~~: ~~~ I 5, ~~: :::::::::::::: :::::::::::: 
Savannah, Ga.......... 6, 350,902 19,031 9, 881, 156 27,008 16,651,072 48,075 

Wilmington, N.C...... 222,224 800 .•...•...........•.......••.•..•..••.. ------------

Total ............ 812, 905, 761 2, 699,245 666, 522, 985 2, 139,749 771, 652, 115 2, 486,124 

Gulf coast. --=======-= ---

Galveston, Tex ........ 27,563,767 93,322 19,207, 393 58, 681 23,703,800 62,879 

New Orleans, La ....... 112, 445, 409 377,288 83,794,052 273,570 100, 8ll, 527 313,200 

Pensacola) Fla ......... 806,840 3, 261 1, 315, 559 4, 005 1, 480,000 4, 591 

Saluria, Tex ............... , ......... ------ .... ....... .. .. . . . ....... ... 3, 800 11 
Tampa, .Fla............ 936,000 3, 225 .•.....•...................••..•............••.••• 

1----1----------------1---1 
Total...... . . • . . . 141, 752, 016 4 77, 096 104, 317, 004 336, 21•6 125, 999, 1271 380, 681 

==-~===~~ 
Pacific coaBt. 

Los Angeles, Cal....... 11,027,183 36,068 6, 658, 448 21, 637 

Oregon City, Oreg ......••...... ····I···....... 399,980 1, 277 
Puget Sound, Wasl1. ... 24,141,906 82,079 21,706,002 66,665 

San Diego, Cal......... 22, 744, 180 79, 300 14, 761, 600 48, 802 

San Francisco, Cal .. . . . 82, 643,856 279,478 135, 889,312 433, 364 

Willamette, Orcg ...... 

1 

14,652, 325 ~0~ 47, 560,684 155, 222_ 

Total . . . . . . . . . . . . 155, 209, 450 526, 631 226, 976, 026 726, 967 

Lake. 

Buffalo Creek, N. Y .. .. 
CapeVincm1t,N.Y ... . 
Champlain,N. Y ...... . 

Chicago, Til ........... . 

Cuyahoga, Ohio ....... . 

'.rota! ........... . 

Interi01·. 

115 

50,900 

98,900 

1, 374, 26~ 

40,000 

2, 392.682 

40 ---- -·-- ... --. ------- ... 
164 

387 

4,811 

136 

61 

8, 087 

76,450 245 

2, 074,581 7, 959 

8, 878,392 30, 683 

817, 000 2, 555 

6, 156, 340 12, 892 

18,450,800 61, 275 

89,630,282 304, 168 

27,102,654 91,814 
-----
151,035,468 503,387 

4, 000 46 
43,750 193 

487,500 2, 600 
6, 415,582 20,311 
I, 529,500 5, 370 

1, 018, 750 4,515 

···-·-····--·· ------------
96, 250 437 

Vermont .............. . 5, 600 26. 5, 600 26 -----·-······· ........... . 
Cincinnati, Ohio . . . . . . . 99, 207 393 .....•.•..... - .....•. --- .... -.-------- ........• --. 

Indianapolis, Ind...... ....... .. .. ... ... ... . . . . 80,000 255 .............. 

1 

..... _ ..... . 

Kansas City, Mo....... 80,000 257 80,000 2
6
6
1
0
8 

-.-.. ••· -. -. -_ -_-_·_-_-_·_-__ · -.-.-.·.·--. -. -. _· -_ --
I~onisvii!e, Ry . . . . . . . . . . 266, 138 1, 008 200, 000 

Memphis, Tenn ................................. .'............ ....... ... 200,000 639 

I St.Louis,Mo ........... _::223,701 ~ 14,877,677 52,997 824,496 3,133 

I Total . .. . .. .. . . . . 12, 654, 646 49, 385 15, 243, 277 54, 156 1, 024, 496 3, 772 

L___:rand total ...... \1, 124, (n4, 555. ~,1, 015,133,873 3, 265,087 1, 059,871,593 3,409, 937 





PRECIOUS STONES. 

By GEOl~GE .F. KUNZ. 

INTRODUC'l'ION. 

Among the more interesting occurrences and changes in precious 
stones for the year 1895 may be mentioned (1) the finding of a G-carat 
diamond at a new locality, Saukville, O:;mukee County, Wis.; (2) the 
diligent search made for monazite in North Carolina and Georgia, 
resulting in the finding of a number of interesting gems; (3) continued 
finding of rubies near Franklin, Macon County, N.C.; ( 4) the discovery 
of true blue sapphires near Utica, Fergus County, Mont.; (5) the dis
covery of some remarkable gem tourmaline of extraordinary size and 
wonderful perfection at the historic Paris Hill locality, Oxford County, 
Me.; (6) the finding of a large quantity of fine chrysoprase in Tulare 
County, Cal.; (7) the discovery of an enormous crystal of tourmaline on 
New York Island; (8) the interesting exhibition of Southern gems at 
the Cotton States and International Exposition, at Atlanta, Ga., and 
the presentation of this collection to the Lea collection at the United 
States National Museum; and (9) the opening of the Golden Gate Park 
Museum, at San l!~rancisco, with an interesting collection of gems. 
Among foreign occurrences may be noted (1) the increased yield of the 
South African diamond fields and the absorption of the entire yield by 
the gem markets of the world; (2) the occurrence of rubies of good 
color and in some abundance in various fields in Siam; these are very 
rarely equal to the Burmese, yet they are fine stones, and although 
generally much lower in price, a single stone sold for more than $1,000; 
(3) the great profusion and beauty of the opal and the large demand 
for these stones, which were produced in greater quantity, finer quality, 
and at a somewhat lower cost than ever before from the fields at Fer
moy, Queensland, and in the new locality at White Cliff, in New South 
W~. I 

The literature of gems has been enriched by the Barrington Brown, 
and Judd contributions to the literature of corundum; Dr. Max 
Bauer's great work on precious stones, and the interesting results in 
regard to precious stones and their behavior with that new and myste
rious agency known as the "X" ray; a phosphorescent hydrocarbon, 
or rather a hydrocarbon "'fiffanyite," that causes certain diamonds to 

895 
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phosphoresce and to retain sun or artificial light, allowing it to be slowly 
given out for a period of time after exposure; and finally, the changes 
in the diamond-cutting industry, importations, and diamond business in 
the United States during the year 1895, caused by new conditions. 

The increased search for monazite, in addition to the gold and mica 
mining, has stimulated a search for gems in North Carolina and Georgia 
to a greater extent than ever before, resulting in the finding of more 
varieties and a large increase in product. '.rhe monazite industry and 
mining is fully and admirably described in Bulletin No.9, North Caro
lina Geological Survey, Monazite and Monazite Deposits in North 
Carolina, by Mr. Henry B. C. Nitze. There is no reason why this State 
and Georgia, with their wealth of semi-precious stones, should not 
develop an industry employing as many people as that in the Ural 
Mountains, where over 1,000 men make a living by searching for and 
cutting gems. 

DIAMONDS. 

Prof. William H. Hobbs reports the finding of a diamond near Sauk
ville, Ozaukee County, Wis. The facts as reported by Mr. Kummel, a 
former student in the mineralogical department of the Wisconsin State 
University, and now in the Wisconsin State chemist's office, are as fol
lows: The diamond was alleged to have been found by a Mr. Schafer in 
a potato field at Saukville. This locality is on the Wisconsin Central 
Railroad, about 6 miles from Milwaukee and 1~ miles from Lake Michi
gan. It was brought to the State chemist's office in March, 1896. It 
is white and weighs a little over six carats. It is interesting to note 
that this locality is not on the Green Bay lobe of the ice sheet, as were 
the other Wisconsin stones, but on the terminal moraine of the Lake 
Michigan lobe. 

The occasional occurrence of diamonds in California, ever since their 
discovery over forty years ago; is very rem&rkable. For 1895 the fol
lowing are noted: .A small diamond was found on the banks of .Alpine 
Creek, Tulare County, by Mr. L. W. Hawkins. Mr. Dwight Whiting 
reports the finding of five small diamonds near Oroville, on Feather 
River, Butte County, and as many more about 4 miles from the head 
of the creek, suggesting a peridotite origin. More may be looked for 
in this region. 

In reviewing the general condition and prospects of the South .Afri. 
can diamond industry, the features of greatest commercial interest are 
those connected with the valuable annual report and balance sheet pre
pared by its general manager, Dr. Gardner F. Williams, of the great 
De Beers Consolidated Company, submitted at the last meeting. Dur
ing the twelve months prior to June, 1895, diamonds have been taken 
out which have realized £3,105,957, and the total expenditure amounted 
to £1,704,812, thns leaving the immense profit of £1,401,145. The 
stock of blue ground on the floors bas been increased by 1,974,127 
loads. 

The cost of hauling has been greatly reduced; the cost of the blue 
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ground is estimated at 3s. 6d. instead of 5s. 1.7d. per load.· The 
accounts end with June 30, so that the rise of prices during the last 
six months does not make itself felt. The total quantity of ''blue" 
hauled from the De Beers mine was 1,625,096 loads, 600,000 loads being 
from the levels between 700 feet and 800 feet and 1,025,000 loads com
ing from a still lower depth. During the year no greater depth has 
been sunk in the "blue," so that the quantity of that material in sight 
is estimated at 31300,000 loads above the 1,000-foot level. The main 
shaft, however, has been sunk to the 1,200-foot level. The water 
pumped from the mine has averaged nearly 6,000 gallons per hour. 
The total output of the "blue" from the Kimberley mine was 9001621 
loads, where the workings on the whole are deeper and there is in sight 
"blue" to the extent of 2,740,000 loads. No work bas been done at 
either Bultfontein or Du Toits Pan, both these mines having been shut 
down-first, to limit the supply; and secondly, because the :'blue" can 
be more readily and cheaply worked at the other two mines. 

The Kimberley mine has yielded 900,621 loads, mostly from levels 
between 845 and 1,085 feet, but the 1,205-foot level has yielded 9,fl62 
loads. The output for 1896 has been sold for £5,400,000, or an increase 
in revenue of £500,000 as compared with 1894-95. 

Considerable work has been done at the Harvey shaft on the 11000-
foot level. During the six months between Jan nary 1 and J nne 30 
there were washed at the Premier mine 1,641,267 loads of yellow and 
303,739 loads of calcareous waste, and 92,797 loads of floating reef 
were removed. With reference to operating the mines, it has been 
found impossible to reduce the time of working from twelve to eight 
hours and yet reduce the cost per load. 

The summary of results for June, 1895, to December, 1895, is: Rev
enue, £1,679,000, including the diamonds unsold on December 31; 
expenditure, £589,000; gross profit, £1,090,000; leaving a net profit of 
£962,000 after providing for sinking fund and interest, with a slight 
increase of the blue ground on floors. 

An important step has been taken by the De Beers Company in set
ting up new and powerful machinery for breaking up the "hard" or 
refractory blue ground; a crushing plant was erected at a cost of 
£110,000. Most of the blue ground disintegrates on exposure for a 
few weeks to the sun and air, and is then easily washed and assorted; 
but some of it is very hard and does not decompose. Of this material 
which can not be dealt with by the ordinary machinery there l!as been 
gradual accumulation for some years past, which now-amounts to many 
hundreds of thousands of loads. The new machinery can break up this 
hard blue and the diamonds in it can now be recovered. Another 
advantage which has been secured is that, through the introduction of 
a new pumping plant, the water taken from the Vaal River, 16 miles 
distant, is now brought to the mines at a cost of £100 to £200 per 
month, instead of £1,800 per month, as formerly. 

In reviewing the history of the De Beers Company, Mr. B. I. 
17 GEOL, PT 3--57 
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Barnato, in a recent statement to a meeting of stockholders, has given 
some remarkable figures for the past few years. The company has 
paid back its whole original capital since 1888; and during the last 
year it paid its stockholders 36 per cent. The total dividends from 
the South African diamond companies in the past ten years amount to 
£12,000,000. The nominal capital of the De Beers Company is about 
£4,000,000, with a reserve of £3,500,000; its present assets are 
some £18,000,000. In the past twenty years Africa has produced 
£70,000,000 worth of diamonds, and the world has absorbed them 
all.· It thus appears that the African mines have now yielded dia
monds to the total value of $350,000,000 urrcut, while after cutting 
these are fully worth $700,000,000. The trade is "arried probably by 
about 8,000 jewelers, who have in stock not far from $350,000,000 
worth of diamonds, the total value of all the diamonds known being 

, at least $1,000,000,000; in other words, the African mines have pro.· 
duced twice as many diamonds as were known in the world before. 
There are fully 30,000 people employed in cutting and setting dia
monds, and in addition to these fully 10,000 men are employed in the 
:African mines. The entire yield of the De Beers mine to the end of 
1897 has been sold. 

The New Jagersfontein mine has deelarcd an interim dividend of 
5 per cent, and the output is being maintained both in weight and 
quality. During December, 1895, this company produced diamonds 
valued at £27,250, and increased their stock of" blue" by 44,000 loads, 
which, valued at 1s. 6d., gives £3,300. Deducting £15,750 for expenses 
gives £14,800 as the net month's profit. 

These mines are now famous for the extraordinary size of some of the 
diamonds they have produced. Two years ago the great Excelsior, 
of 971 carats, was found here, and at the close of 1895 another great 
stone was discovered by a Kaffir workman and given to one of the over
seers. This is a diamond of 640 carats, only about two-thirds the size 
of the Excelsior, but still one of the very largest in the world, and said 
to be of better shape than the Excelsior and of spotless beauty and per
fect color. It was proposed to name it the Reitz diamond, in honor of 
the retiring president of the Orange Free State, who has takeu much 
interest in the mineral resources of the region. 

The Vaal River Diamond Company has not a very favorable report 
for· its .twenty months, the total debit balance amounting to nearly 
£10,000. In tbe New Gordon, pumping has greatly reduced the water, 
and, if continued, they will soon be able to get at blue, which is known 
to be profitable. 
· A Dutch syndicate is now working the Kaffirfontein mine, the former 
owners having sold out their interest. The shaft is down 400 feet, and 
work is being pushed forward, the mine having yielded 3, 750 carats of 
diamonds in November, 1895. At Klerksdorp the· colored diamonds 
keep tuming up in the batteries, and a green one was found recently 
in a new spot by a Kaffir. 
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Colored diamonds have never been found in any considerable num
bers in South Africa, though amber and green stones have been 
obtained occasionally from the same ground yielding the ordinary white 
and yellow gems. The largest green diamond ever found at Kimberley 
weighed 7 carats. In 1894 au amber-colored diamond of very fine form 
was found at Kimberley at the river diggings. It weighed 11 carats and 
was sold for £350. 

Recent discoveries in the northern part of the Orange Free State are 
:naturally causing much interest, and great activity is noticeable in 
these districts, where no stone is being left unturned to develop the 
bidden treasures. In the Winburg district1 where Mr. J.B. Robinson 
has taken in hand Winter's discovery, known as the Kall Vallei mine, 
.now established as the Robinson Diamond Mining Company, machin
.ery, buildings, and surface works are being erected on a scale said to be 
.unprecedented in the country. The mine is situated within an area of 
600 acres. There are about 50 whites and 500 natives employed. Water 
is plentiful, and the stones found are remarkable for pureness and qual
ity. Another discovery within a thousand yards of this mine (for the 
half interest of which Mr. Winter received £150,000 cash) has also 
.excited great interest. At 75 to 80 feet down, blue has been struck of 
remarkable quality, pulverizing more easily in the opeil air than any 
diamantiferous soil in South Africa, and some splendid stones have 
been found. Digging is being extensively prosecuted, and it is reported 
that the diggers have discovered a third " crater" closely adjacent. 
If this latest account proves to be genuine, the triangle thus formed 
.will compose the largest diamond mine in tl1e world. 

Passing to other aspects of the diamond resources of Africa, it may 
be noted that not only is the great group of mines controlled by the 
De Beers company increasing its yield, but indications point to a wide 
extension of the diamond-bearing area. In Bechuanaland reports are 
continually coming in of the discovery of the precious gems. The for
mation is said to be exactly similar to that of the Coles berg Kopje, and 
one of the diamonds recently found weighs 4() carats. Prospecting is 
going on in all the adjacent parts of South Africa, and work is being 
done at many points where favorable indications are thought to exist. 
Two old pioneers have lately succeeded, after several years of search 
through the Transvaal and Swaziland, in locating the source of the 
garnets and rubies (so-called) found on the Lebombo flats, which they 
regarded as indications of a diamond field, because products from the 
decomposition of peridotite. They have found th~ spot at Mahasha, at 
:the exact meeting place of the Portuguese, Transvaal, and Swaziland 
:boundaries. Here diamantiferous ground is reported, and the indica
tions are. thought to be highly promising, though it may be found that 
the locality lies within Portuguese territory. · 

Among various items of interest co:imected with the diamond region 
·Of Africa, the following may be noted: A correspond(mt of the Leeds 
Mercury states that exploration in what appears to have been a 
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prehistoric diamond mine, recently discovered near Winburg, in the 
Orange Free State, has disclosed some curious and interesting facts. 
The shaft is almost perpendicular, and at the bottom, 100 feet from the 
surface, workings or tunnels branch off for several hundred feet, much 
after the fashion of an English coal mine. The ground in the workings is 
diamantiferous, and many small gems have been found in the recovered 
debris. Appearances indicate that the mine was secretly worked and 
that the miners were armed, for .old-fashioned spears and battle-axes 
have been found side by side with primitive tools and skeletons of men 
who seem to have been above the average stature of any race of the 
present day. Stones bearing inscriptions in curious characters have 
aJso been found. It is yet a matter of conjecture as to what race worked 
these old mines. The natives of the country have not even a legend or 
tradition regarding them. They may be connected with a search for 
gold by the Arabians, who are said to have explored this region over 
one thousand years ago, and to whom the wonderful African gold work 
may owe its origin. 

The Cape of Good Hope government is contemplating the bestowal 
of a pension upon Mr. Lennard Jacobs, who found the first diamond in 
the colony. Mr. Jacobs is a Koranna, who settled in Peniel, now known 
as Barkly, in1866. A German missionary, Kallen berg, told him to look 
out for diamonds, explaining to him their value and appearance. Mr. 
Jacobs's children soon after found several glittering stones, one of which 
proved to be a real diamond; the others were quartz crystals. His 
wife, not knowing that any particular value attached to it, exchanged 
the stone for calico. Mr. Jacobs set out on the trail of the hicky 
trader, and, finding him, forced him to return the gem. It was after-. 
ward forwarded to Port Elizabeth, where Sir Philip Wodehouse, the 
governor, purchased it for £500. He named it the "Star of South 
Africa," and it still remains in his family. Mr. Jacobs, after a lapse of 
two years, received a horse, a wagon, and some sheep as payment. The 
man is now an octogenarian and still in hearty health. 

The diamond fields at Bingara, in New South Wales, have been 
visited and examined by Mr. A. G. Stonier, on behalf of the Geological 
Survey of that province, with a view to ascertain whether they resemble 
the South African deposits at Kimberley. The result is interesting as 
proving marked differences, though in somewhat similar conditions. 
The diamonds are found in an alluvial deposit which is thought to be 
of Tertiary age, and are derived, as Mr. Stonier suggests, from an 
intrusive mass of peridotite (as in Africa), but now altered to serpen
tine, and especially from a ja!?pery rock produced by the metamorphic 
action of the peridotite in breaking through Carboniferous rocks of the 
vicinity. The diamonds themselves are claimed to be of a quality 
superior to that of the African, but are extremely hard and do not 
polish so readily. This may be imaginary. 'l'he jasper may be derived 
from a sandy shale which has been jasperizcd by the heat action of 
the peridotite with which it came in contact. -
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A movement is on foot in Cape Colony to place an export duty on 
diamonds; and, as before, it has been strongly opposed by the mine 
owners. It has lately been adopted, however, by the opposition party 
in the colony as a definite part of their platform, and recent changes 
wouJd suggest that this policy may very probably prevail. The pro· 
posed tax of 10 per cent on exported diamonds would furnish a consid
erable revenue to the colony, which is now claimed to be bearing a 
pretty heavy·burden of taxation, and the amount would come wholly 
from nonresidents. The De Beers Company would reimburse itself by 
adding the tax to the price of rough stones, and thus the difference 
would fall entirely on purchasers and stockholders in foreign lands. In 
this way the immense diamond treasures of the Cape Colony would be 
made to serve the general interests of that country. This policy is urged 
by its promoters under the plea that nearly all of the shareholders of 
the De Beers are residents of Europe and do not contribute to the 

·mines in any other way. 
The year 1895 has, in many ways, been the most remarkable ever 

known in the history of the diamond trade in the United States. 
Important changes have occurred in the importation of diamonds, and 
another serious attempt has been made to establish diamond cutting as 
a permanent industry in this country. The late Henry D. Morse, of 
Boston, first taught pupils to cut diamonds here, and after much effort 
and with great ingenuity and skill he succeeded in teaching the art to 
young American women as well as men, and established diamond 
cutting in Boston about 1860. It has never become important or exten
sive, however, on this side of the Atlantic. The art has been so long 
established and so thoroughly systematized in Holland that it is more 
economically carried on there; and, moreover, all the rough diamonds 
from Africa, India, and Brazil are taken to Europe, principally to Lon
don, and hence large supplies can not be readily obtained here. Fur
thermore, American banks do not make advances on uncut diamonds, 
as do the English and Dutch banks, which make loans on the rough 
stones, knowing that the cutting enhances the value of the material 
on which advances are made. 

In the latter part of 1894, however, a movement was begun looking 
toward the establishment of diamond cutting in this country. In 
August and September of that year foreign cutters began to visit the 
United States with a view to the possibility of beginning a business 
here. Very soon a Dutch firm, with large capital, arrived with more 
cutters and announced the intention of establishiug in New York. In 
November a number of firms were incorporated in the same city, and 
from this time an influx of diamond cutters began and large prospects 
were entertained. Establishments were opened in New York, Brook
lyn, Cincinnati, and elsewhere. In December, 1894, the report of 
United States Consul Downes, at Amsterdam, announced a serious fall
ing off in the cutting industry at that place, which had been the most 
important center of that art, and the emigration of many diamond 
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cutters to the United States, where work was bei.ng commenced in 
view of the high tariff on cut stones as compared with uncut. By the 
spring of 1895 the new industry was in a thriving condition in New 
York, and the immigration of cutters began to attract attention in 
connection with the contract-labor law. Question and opposition were 
aroused, and strong efforts made to procure the exclusion of the dia
mond workers under that statute. 

About the same time (April, 1895) a question arose which produced 
much discussiou and agitation. A semieolon in paragraph 467 of the 
tariff.' law led to a claim that diamonds cut, but not set, were really on 
the free list; and such was the decision of the appraisers at the New 
York Custom-House. The question was carried to the United States 
circuit court, and the decision of the appraisers was reversed. An 
appeal was taken, and a further decision was obtained in behalf of the 
Treasury Department from the circuit court of appeals March 9, 1896. 
This question is now to be brought before the Supreme Court early in· 
1896. Partly, however, in consequence of this litigation, and partly 
from other causes, among which smuggling was largely suspected, the 
diamond-cutting enterprise speedily began to decline, and has gone 
down as rapidly as it arose. By September, 1895, many establishments 
were either closing down for lack of business or were involved in 
strikes of the workmen against lower rates of pay. A return move
ment now set in among the cutters, and by November hundreds of them 
had returned to Holland. 'rhe English cutters, and those who conlQ. 
speak English readily, remained to some extent, but the others left for 
their European homes. At the present time the industry is greatly 
depressed. Some large stones are cut in this country, but the smaller 
ones are principally finished abroad. 

Fourteen diamond-cutting establishments in New York and vicinity 
report a total of about 490 employees. Of these, three have stated 
only their entire number of work people, without specifying the particu
lar branches in which they were engaged. The remaining eleven firms 
employ 313 persons, whose occupations are classified as follows: Cleav
ers, 6; polishers, 230; cutters, 32; setters, 45. An approximate esti
mate of the total number of diamond workers would be 500, of whom 
there would be about 10 cleavers, 370 polishers, 50 cutters, and 70 
setters. Several of the establishments report having employed a larger 
number before than at present; and four others have closed altogether. 
Three of these latter employed about 36 workmen in all; as to the 
fourth, the number is not known. 

With regard to importation, the last year has witnessed an extra
ordinary falling otl'. In 1894 the declared value of diamonds brought 
into the United States, as indicated by the revenue derived through 
the custom-house, was: Rough and uncut, $839,836; precious stones, 
$6, 710,472; while in 1895 it was: Uncut, $1,051,203. and precious ::;tones, 
$6,623,669, although a greater trade was apparentlv done 
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Carbon, carbonado, or bort, has greatly increased in value during the 
past year and a half. This is the amorphous variety generally callecl 
black carbon, but in reality often brown, though frequently stained black, 
with graphite or some other cheap material, to increase its weight. As 
the. hardest substance known, it has been greatly in request for diamond 
drills, and the vast amount of prospecting carried on in the South Afri
can gold fields and in the new gold regions of Colorado and elsewhere 
has increased the demand beyond the supply. The only source has 
been Bahia, Brazil, and it has been exported thence to the amount of 
50,000 carats per year. But such has been the demand that the price 
has trebled in the past eighteen months. From $10.50 a carat in 1894, 
it rose to $12, and then to $18; in 1895 it advanced to $25, and in the 
latter part of the year to $28; and it has now reached $36, with no 
definite promise of filling orders even at that price. 

The scarcity and increased cost has Jed to a search for substitutes, 
among which are the varieties of carbon known as round bort, from 
Brazil. This is a rounded semicrystalline and sometimes semitrans
parent form of carbon, somewhat intermediate between bort or carbon
ado and diamond. I~' or tbe Brazilian bort, when in crystals with rounded 
edges, it is claimed that 2 carats, selling at $5 or $10 per carat, are 
equivalent in doing work to 1 carat of carbonado, worth perhaps $30. 
:Much depends, however, on the care and use of the tools in which the 
diamonds are secured. It was formerly the custom to put a .very great 
pressure on the carbon tools, so that frequently even carbonado has 
been crushed. Bort, or in other words diamond too impure for cutting, 
has not the same resistance, and consequently is more liable to break, 
but by using less pressure in feeding the tools, it has been found possi
ble to saw thn,mgh a block of sandstone 8 feet long and 3 feet in depth 
in one hour's time with selected bort, and a granite block 72 inches in 
depth in a day of eight hours. African bort is occasionally very hard, 
and well-selected crystals sell for from $3 to $10 per carat. The octa-~ 
hedra.l crystals _usually cleave too readily, but even these are used by 
some of the marble workers. 

During this year the largest piece of mtrbonado or bort known, or, 
indeed, the largest mass of diamond substance of any kind, was found 
in Bahia. Thi8 was a mass of carbon weighing. 3,073 carats; it was 
underestimated at the quoted rate of 52s. per carat, which would have 
given it a value of £8,000. It was taken to Paris, and a strong effort 
bas been made on the part of the Brazilian Government to obtain it 
for the national museum at Rio Janeiro. 

It is now some years since a prize of $10,000 was offered by the 
French Academy for the discovery of a substance to take the place of 
black diamond carbon in the diamond drill. ·Mine exploration has 
been immensely facilitated by this wonderful aid, which has been 
known for only half a century. Such a substitute is now said to have 
been found by Dr. Moissan, who has recently experimented in produc
ing artificial diamonds by means of a high-tension electric current. He 

• 
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employs a combination of boric acid and carbonized sugar, which result 
in a new material asserted to be superior to the diamond in hardness, 
and even to cut it without difficulty, and which can be made in any 
size or shape. The combination of boron with carbon occurs when the 
mixture of boric acid and carbonized sugar is heated in an electric 
furnace to a temperature of about 3,0ooo C. The result is a black 
mass, similar in appearance to graphite. Such a stoue would be of 
considerable importance, where heretofore the expensive and much 
softer black diamond has been used. 

Prof. Henri lVloisson, during his recent visit to this country, informed 
the writer that be had produced in all about 0.1 of a gram of diamonds, 
equivalent to 100 milligrams, or a little less than one-half of a carat. 
These consist of several hundred crystals, some of which are transpar
ent octahedrons marked with trihedral depressions, and some round, 
like a drop of water; the rest are transparent, containing carbon in the 
form of a black powder, which Professor lVloisson has termed "diamant 
crapaud," because they are spotted like a frog. The largest do not 
exceed 0.7 of a millimeter in diameter. The cost of the experiments, 
apart from the professor's time, has amounted to nearly 10,000 francs, 
equivalent to $4,000 a carat for the rough powder, 21000 times the value 
of natural diamond powder. Although of great scientific interest, the 
results of these experiments do not endanger diamond mining as a 
profession. 

The luminous properties of gems have been referred to from the 
earliest times. The phosphorescence of the. diamond was treated at 
some length by Robert Boyle in 1666, and by Du Fay in 1751. Only 
certain diamonds emit light or phosphorescence on exposure for a time 
to tl1e rays of the sun, or of electric, calcium, or other, intense light. 
The various colors of the diamond are evidently due to the presence of 
hydrocarbons, similar to those which are artificially made in such end
less variety and of all known colors, and which often fluoresce and 
phosphoresce. After an examination by the writer of a great number 
of diamonds, it appears that only certain ones fluoresce on exposure to 
the ultraviolet rays of an electric or other strong light., aud from the 
observations made it is very evident that tllis :fluorescence and phOS· 
phorescence is a property of only those diamonds tllat contain a cer
tain bluish-white substance, and it is this substance that fluoresces and 
phosphoresces and not the diamond. 1'his is undoubtedly a hydro
carbon, for, as stated above, this property of :fluorescence and phos
phorescence is marked in many hydrocarbons, notably anthracene. 
I therefore think it would uot be inappropriate to give this substance 
a definite name, and I propose that of Tiffanyite. It is only the bluish
white diamonds, eontaiuing this hydrocarbon, that possess the property 
of storing up sunligllt, electric light, or other strong a.rtificial light, 
and emitting it for a continued period in the dark.1 

I George F. Kunz, on Phosphorescent diamonds: Trans. New York A cad. Sci., May 20, 1895, p. 260. 
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RUBY. 

In addition to what appeared in the last volume of Mineral Resources, 
it may be stated that rubies have been found "in place" near :Franklin, 
MU:con County, N. C., associated with garnets and chlorite in de· 
composed gneiss, and in gravel beds associated with cyanite, gar. 
net, staurolite, small quantities of gold, and arsenide of platinum 
(sperry lite). 

Bv far the most complete and accurate account of the Burmese ruby 
min~s that has yet been given to the world has recently appeared in 
the elaborate p~lper of Mr. C. Barrington Brown and Prof. John W. 
Judd. 1 The ruby district proper, apart from a few small outliers, occu
pies a country variously estimated at from 45 to 66 square miles in area, 
and consists of a range of gneiss hills with extensive beds of crystal
line limestone, some 96 miles northeast of 1\IIandalay. These mountains 
extend from a few miles east of the Irrawaddy niver, northeastward to 
the limits of the British territory, beyond which they pass into the 
Shan States of Siam, and have not been examined, but probably extend 
quite far. In the Burmah territory the heights rise in going eastward, 
atid reach 7,700 feet near Mogok. :From the main range spurs run off 
toward the northwest and southeast; and in the valleys between and 
extending from these are many streami'l draining respectively toward 
the Irrawaddy and the Mobaychoung. The rubies, and also the reel 
spinels and the rnbellites, which have rendered this region cehibrated, 
are chiefly found in the valleys of these streams, where they have been 
washed out of the disintegrated rocks of the hills around. It soon 
appeared that the two former came from the crystalline limestone belts, 
while the rubellite does not occur in the limestone, but in certain 
acid members of the gneissic series, known as aplites. The rocks of 
the region include a little granite, a large body of gneisses and mica
schists, and the belts of crystalline limestone interbedded and inter
laminated with the gneisses. A supposed Tertiary sandstone appears 
at some points; and large areas are covered in the broader valleys with 
river alluvium, and in the smaller valleys and mountain slopes with 
what the authors called ''hill-wash." The gems are obtained either 
fmm these two latter deposits or from the limestone rock. The methods 
of mining are four, and are fully described in the report. First, in the 
river alluvium pits are sunk below the level of the valley to the gem
bearing layer. These pits, called "twinlones" by the natives, were 
formerly made round and of all sizes;· they are now made larger and 
square. They are carefully and ingeniously timbered, but when a pit 

JThe rubies of Rurmah and associated minerals; their n10de of occurrence, origin, and metamor
phoses; a contribution to tbe history of Corundum: Philos. Trans. Ro:yal Soc. of Loncluu, vol. 187 1 A.., 
pp.151-228. In this paper the authors, after a brief introduction. proceed to describe first, the geo
graphical distribution of the ruby-hearing rocks of Bunuah; second, the physical features of the dis
trict; and third, its geological structure. This is treated of for each of the rocks composing it, and 
then follows, fourth, the methods of mining; fifth, the petrology; and sixth, the mineralogy, closing 
with a general summary of results. 
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is worked out the timbers are removed and used for another '' twinlone." 
The gem-bearing earth and gravel is taken out in baskets and then 
washed and picked over. Second, in the hiJI-wash, cuts and drifts are 
made, known as "hmyaudwins" (water mines). Into these, water is 
led through bamboo conduits, and made to play against the sides and 
undermine them, causing the walls to cave in; and the same water 
is used farther on to wash and disintegrate the clay. This is a curious 
approach, on a small scale, to our system of hydraulic mining for gold. 
Third, in the limestone rocks there are many caverns, gorges, and pock
ets of erosion, more or less filled with a hard, red clay, which appears 
to be a result of decay of the limestone, and contains many fine rubies. 
The natives climb into and through these rugged caves and passages; 
using no ladders, but provided with lamps, baskets, and a few simple 
tools; occasionally they use (Burman) gunpowder; and much fine gem 
material is obtained from these "loodwin" mines, as they are called. 
Fourth, regular quarry mining in the limestone rock has been (,larried 
on but little, and is now hardly employed at all, owing to British restric
tions upon native use of powder. The blasts, moreover, and the use of 
hammers in breaking up the rock, cause injury to the ruby crystals 
by fracture; and the authors suggest that quarry mining can not be 
advantageously employed until some process is adopted for cutting out 
blocks without concussion, and dissolving or decomposing them by 
chemical mean8. 

The mode of occurrence in Burrnah is found to be most closely similar 
to that in Orange County, N. Y., and Sussex County, N. J., where 
corundum appears in crystalline limestone interstratified with gneisses 
in the same way, and with an almost identical body of associated 
minerals. 

This portion of the report has great scientific interest, and presents 
some novel and rather startliug conclusions. Whether these are fully 
accepted or not, it is certainly l1 very able piece of work, and marks an 
important stage in our knowledge of the occurrence of this most valu
able of the gem minerals. The authors announce that, contrary to all 
the ordinary geological views, they can find no evidence that the lime
stones arc altered organic sediments, but that rather they and their 
contained minerals are products of extensive alteration from originally 
igneous rocks. In seeking to trace the origin of the corundum, they 
argue strongly for the following course of events: 

Much of the gneissic rock consists of basic rocks made up of pyrox
ene with lime feldspars (anorthite and labradorite, etc.). These last, 
under the action of even small amounts of hydrochloric acid under 
pressure, are altered readily into scapolites-a well-known process, for 
which Lacroix proposed the name of ''Werncritization." These latter 
arc again unstable minerals, readily breaking up under the influence of 
carbonic and other acids and yielding lime carbonate and hydrated 
aluminum compounds, such as bauxite, gibbsite, and the like. Then, 
reviewing some twenty processes whereby anhydrous alumina has been 
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artificially obtained in several cases from such compounds as the last, 
they advocate some such origin for the rubies and spinels as found in 
the Burmah limestone. All the steps in this series of changes are 
compared with well-established facts from various localities, tending 
to.suggest, illustrate, or confirm the remarkable views here presented. 

A very interesting section follows on the alterations, both physical 
and- chemical, which the corundum has itself undergone. Here hand
some recognition is given to the two eminent American mineralogists 
who have so largely and ably contributed to this subject, the late Profs. 
F. A. Genth and J. Lawrence Smith. One very singular point is 
brought out iu this discussion, i. e., the age of these alterations, the 
facts appearing to indicate that some of the changes took place before 
the inclusion of the crystals in the limestone, and others afterwards. 
Another very interesting conclusion, which is further discussed by· 
Professor Judd in a separate paper, 1 is that pure corundum, like quartz, 
has really no cleavage, but only a conchoidal fracture, and that all the 
apparent cleavages which it displays are due to alteration or pressure. 
The rhombohedral cleavages are gliding planes, such as are produced 
by pressure in calcite, etc., and the basal and prismatic cleavages are 
caused by incipient hydration and formation of diaspore, etc., along 
the planes of structure. These then become planes of weakened adl!e
sion and so of parting; and the same may occur as a secondary result 
on tlle rhombohedral gliding planes. The films of diaspore thus pres· 
ent give rise to tile beautiful phenomena of asterism, while a further 
advance in the process will result in tlle partial or entire alteration of 
the crystal into various minerals, whose origin was first shown by the 
late Dr. Genth and lias since become familiar to mineralogists. 

With regard to the ruby mines of Siam, there seems to be no very 
definite information as to the extension into that country of the gem
bearing district of Upper Burmah, as suggested by Messrs. Brown and 
Judd in their report on the latter country. The rubies and sapphires 
of Siam are obtained from a region some 800 miles to the southeast in 
the Moung Klnng district, which lies between the provinces of Krat 
and Chantabun, on the western side of the latter. The gems are said 
to come from the Chantabun mines, because they are brought to the 
little port of that name, on the Gulf of Siam. A few years ago it was 
only a fishing village, but the mines have given it some business activity, 
and it has now a population of 5,000 inhabitants. 

The gem district lies about 50 miles· inland, and consists really of 
two areas on the flanks of a high wooded range, the Patat Hills, run
ning northwest and southeast, or about parallel to the coast. On the 
seaboard slope the gems are principally rubies, with a few sapphires; 
on the inland slope is the Pailin district, where sapphires predominate. 
The hills are about midway between Chantabun and Battanbang, and 
the mines are a little east of a line joining the two towns. The Pailin 

'On the structure planes of corundum; Mineralogical l.fag., Vol. XI, No. 50. 
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district is at present the most important. It occupies an area about 
6 miles long and 2 miles wide, in which are several little mining vil
lages. The region has lately been visited and described by a corres
yondent of the London Times, who started from Battanbang. For some 
distance southward from that place the country is low, barren, and 
desolate, parched in the dry season and half drowned in the raiiiy, 
with scarcely any villages or roads. On entering the hilly country, 
however, all is changed, with thriving villages, good roads cut through 
the forests, and bridges over the streams. In the mining portion the 
whole country is filled with the holes or pits(" twinlones" of Burmah) 
which have been sunk in the red soil to the gem-bearing layer. For
merly they were only a few feet deep, but these have been exhausted 
and they are now sunk to another and lower layer 15 or 25 feet from 
the surface and consisting of a stratum of reddish gravel a foot and a 
half in thickness. The Burmese gem diggers, who have come into 
Siam in considerable numbers of late years, still work over the material 
thrown ont from the old pits, in the belief tbat the stones grow. The 
methods are those of the Burmese "twinlone" mining; the pit may be 
either round or square, is usually some 5 feet across, and the soil is 
raised in bamboo baskets balanced at the end of a lever like a well 
sweep; •when tlle gem layer is reached, the material is washed at the 
nearest stream and carefully examined in bamboo sieves. Only about 
one-third of the pits sunk pay for the labor; but when they strike a 
rich spot they pay largely. The digging and working of one pit 
usually occupies two or three men for a month; usually a partnership 
is formed between two or three Burmese who hire Laos workmen to 
sink the shaft at the rate of about ls. lOd. per foot. There is already 
formed and in operation a Siam exploring company, which has obtained 
the right of working some of the Ohantabun mines, and was at recent 
accounts proposing to lease the privilege to the highest bidder. 
Among several applicants, the company was disposed to favor the 
previous lessee, one J\foung Khime, as most likely to conduct opera
tions successfully in the face of native jealousies and various obstacles 
that impede the enterprise in that country. The latest advices, how
ever, state that a new lessee, J\foung Sia, has obtained control and 
was about to begin work; but that there was much controversy and 
diRsatiRfaction, and a general unsettled state of affairs in the district. 

In comparing these mines, from which many fine gems are said to be 
obtained, with those of Burmah, it is not difficult to recognize some 
marked resemblance to the alluvium and "hill-wash" deposits so fully· 
described by Messrs. Brown and .Judd. The ''twinlone" working is 
almost identical; but the other methods of exploitation used in Burmah 
do not seem, from present accounts, to have been yet employed in Siam. 
The lack of definite geological information regarding the Patat Hills, 
however, prevents any detailed comparison as to the source of the 
gems. 

Mr. G. H. F. Ulrich, of the Dunedin University in New Zealand, 
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mentions the occurrence of ruby crystals in small prisms from 2 to 6 
mm. in length and from 1 to 2 mm. in thickness. The color is some
times a fine rose red, approaching carmine, but is generally of a deep 
purple red and rather dull. The prisms are closely striated horizon. 
tally, the planes of the rhombohedra having alternate basal replace
ment, as in rubies of some other localities. These were observed in 
large bowlders found in the gold drift of .a claim at Back Creek, near 
Rimu, Westland, New Zealand. Transparent finely colored grains of 
ruby were also observed in moderate abundance embedded in a green 
mineral which proved to be margarite. 

SAPPHIRE. 

Further discoveries of sapphires have been made in Montana, and 
the outlook is promising. It is over a year since sapphires were first 
found in Fergus County, near the upper waters of the Judith H.iver, 
on the eastern slope of the Little Belt Mountains. The town of Utica, 
Fergus County, is about 15 miles to the northwest. A large tract of 
country has been explored and claims staked out. The gems occur 
in a deposit of what is reported as a decomposed limestone, and are sep
arated by water, the pulverized material being sluiced in the same 
manner as for gold, the heavy crystals gathering at the bottom of 
the sluices. This mode of oc·currence bears an interesting resemblance 
to that of the Burman and Siamese corundum, elsewhere described in 
this report. The Fergus County sapphires present a variety of forms, 
from a simple rhombohedron of 1 to 8 mm. in diameter to low flat rhom
bohedrons 2 mm. thick and 12 or 14 mm. in diameter. In color they 
vary greatly; many are pale blue, some peacock blue, and there are 
some fine cornflower sapphires; some show dichroism, lighter blue in 
one direction and deeper in the other; and a few are amethystine. 
Several thousand carats of all grades were obtained from a prelimi
nary washing of 100 loads of material; of these there were 200 carats 
that cut into 60 carats of fine gems worth from $5 to $25 a carat. 

]'or information on these points acknowledgments are due to Mr. 
T. E. Crutcher, of Helena, and Messrs. M. Dimon and S. S. Hobson, of 
Lewiston, Mont. 

Mr. W. E. Knuth, of Helena, writes of other Montana localities. He 
refers to the blue and purple sapphires of Fergus County, as perhaps the 
best thus far obtained, and to the stones already described in former 
reports, from the Missouri River, Canyon Ferry to the Bear Tooth, on 
Emerald bar, French bar, Eldorado bar, and others. He then men
tions other points, as Yogo Gulch, Fergus County, for blue sapphires; 
Rock Creek, Granite County, 30 miles from Phillipsburg, very good 
blue, with other tints, and some pale rubies; and on Cottonwood Creek, 
some 18 miles from Deer Lodge, all colors-red, pink, yellow, and 
occasionally blue. 
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ANDALUSITE. 

Andalusite, in unaltered crystals with black crosses, is reported from 
Vallencita, San Juan Mountains, Colo., by Prof. Horace B. Patton, 
Golden, Colo. 

CYANITE. 

Mr. H. S. Durden, curator of the State mining bureau, San Fran
cisco, Cal., writes that Mr. vV. H. Storms, M. E., field assistant of the 
bureau, has discovered cyanite in large quantity in the Carga Mucha
cha district, San Diego County, but the crystals are small and of no 
value. 

TOURMALINE. 

During the year 1895 a remarkable discovery of rich green tourmaline 
was made at the historic Mount Mica, Paris, Oxford County, Me. In a 
single pocket was found material that was cut into wonderful gems 
weighing respectively 57, 34, 17, 12, and 5 carats. The largest of these 
was presented to the Isaac Lea collection in the United States National 
Museum. The one weighing 34 carats is now in the Tiffany-Morgan 
collection in the American Mus~um of Natural History, New York. 
For size and great depth of rich green color these gems are quite equal 
to any tourmaline found at auy known locality. 

In the :Flint and Spar Company's mines, Haddam Neck, opposite 
Haddam, Middlesex County, Conn., a large number of green, pink, and 
multicolored tourmaline crystals, from 1 to 9 inches long, together 
valued at over $500, were found in mining for feldspar and quartz for 
pottery uses. This locality promises to produce most interesting 
material. 

TURQUOISE. 

Mr. John "B'. Blandy, of Prescott, Ariz., writes that half a peck of 
turquoise, valued at $2,uOO, was found with a mummy in a tomb near 
that city, the value evidently being largely for its archmological interest. 

Turquoise in limited quantity has been found in the Cripple Creek 
camp, Colorado, as stated by Mr. Don Maguire, of Ogden, Utah. Tur
quoise is also reported from near Castle Rock Spring, Platte County, 
Colo., by Mr. J. M. Leader, of Los Angeles, Cal. 

Prosopite, a bluish-green mineral, at first believed to be turquoise, 
was found by Mr. Josiah Beck, of Provo, Utah, near that place. Dr. 
W. F. Hillebrand, of the United States Geological Survey, by chemical 
analysis, identified the mineral as prosopite mixed with quartz, almost 
turquoise-like in appearance, the blue color being due to the presence 
of a small quantity of copper. 

GARNET. 

Almandite garnet in large loose crystals, much decomposed, has been 
found on the surface near Thomaston, Upson County, Ga., by Prof. 
W. S. Yeates. 
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Almandite fragments, one-half pound in weight, have been noticed in 
:the gold washings at Alamo Canyon, Cal., by :M:r. Dwight Whiting, of 
Los Angeles. · 

The almanuite garnets found () miles east of l!'ranklin, North Caro
lina, possess wonderful transparency, and when cut into gems are of 
exceptional beauty and brilliancy, many of them showing something 
like fire. Gems up to 5 carats each in weight have been found here. 

Mr. C. M. Cotton, of Gallup, N. 1\Iex., writes: "There have been no 
garnets (pyrope) or peridots brought in by the Indians during the past 
year, for the reason that there is no market for them." 

:M:r. :M:. Braverman, of Visalia, reports upon three varieties of garnet 
in that vicinity, as follows: Essonite, on Three Rivers, Tulare County; 
value of those found, about $50. Pyropc, on Rattlesnake Creek, also 
at Mineral King, Tulare County; value obtained (for specimens only), 
.$100. Topazolite, at the chrysoprase locality, 12 miles northeast of 
Visalia; value of those found, $150. 
. Andradite specimens, associated with copper ores, have .been brought 
from a locality in the Wasatch Mountains, some 65 miles south of Salt 
Lake City; and a brown garnet that has been mistaken for corundum 
occurs near Clifton, Utah. A yellowish-green garnet is found at the 
Carissa mine, in the Tintic district, Utah. These are reported by Mr. 
Maynard Bixby in the Mineral Collector for J nne, 1896. He also refers 
to a reddish-brown garnet at Copper Gulch, near Frisco, Utah, and 
~lso near Park City. 

:M:r. George F. Becker 1 says: ''The fact is lit.tle known that garnets 
are also found in gold-quartz veins, and that the garnets, both in the 
veins and in the schists, at some little distance from quartz, sometimes 
carry gold in notable quantities. The only district in which such 
occurrences have been discovered, so far as I know, is northern 
Georgia, where they have long been familiar to miners, although until 
lately only one brief allusion to them seems to have been published." 

QUAHTZ (ROCK CRYS'l'AL). 

Prof. Edward Orton, State geologist, Columbus, Ohio, writes: "A 
few specimens of quartz are collected from time to time in the drift 
and are brought to the lapidary, but the only value is in the labor 
bestowed upon them." 

Rock crystal is reported by Mr. :M:. Braverman, of Visalia, Cal., as 
occurring at Three Rivers, Yokohol, and Drum Valley, all in Tulare 
County. The value obtained is probably $50. 

A bowlder of sagenite (rutile in quartz) is reported from Jefferson 
County, Mont., by Mr. Don Maguire, of Ogden: Utah. . 

Inclusions of fluid with movable bubbles in quartz have been found 
in beautiful specimens on· the land of Mr. J ohu Chapman, South Fork 
Run, Burke County, N. C., by Mr. E. H. Harn. 

'Cosmopolitan Mag., Octouer, 1895. 
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Smoky quartz in fine specimens is reported at the tourmaline locality 
in the San Jacinto .Mountains, Riverside County, Cal., by Mr. Dwight 
Whiting. 

Rose quartz occurs at Theresa, Jefferson County, N.Y., and 50 tons 
were mined in 1895, according to Mr. C. D. Nimms, of Philadelphia, N. Y. 

Rose quartz is also noted by Mr. E. H. Saltiel, of Denver, occurring 
at a mica mine in Park County, Colo., at the head waters of Currant 
Creek; Mr. M. Braverman, of Visalia, Cal., reports that about $150 
worth have been obtained on the Yokohol River, in Tulare County, 
near that place; and Prof. W. H. Smith, also of Visalia, states that it 
is found of beautiful pink color at many points in the neighborhood. 

AMETHYST. 

Prof. F. w. Clarke, of the United States National Museum, reports 
rich purple amethyst from Anderson County, N. C., in large crystals 
and groupings, in many respects rivaling those from any other Amer
ican locality. Some of these crystals would cut into good stones. 
With them were found large coarse beryls. 

A single great crystal of amethyst, 9 inches long and 5 wide, and 
weighing 12 pounds, was found at Granite Creek, Montana, over a 
year ago, according to the Montana Mining and Market Reporter, but 
nothing was said of its color or quality. 

Mr. E. H. Saltiel, of Denver, reports amethyst likewise at the Last 
Chance mine, Creede, Mineral County, Colo., and in various parts of 
Park County, but gives no particulars. 

New Zealand is now coming into notice as a promising field for 
mineralogical discovery, and many interesting things are brought to 
light by the indefatigable German agate bunters from Oberstein, who 
are searching that country, Queensland, and New South Wales as dili
gently as they have Brazil and Uruguay. Among minerals recently 
found are some rolled masses of sagenite (rutilated quartz) of many 
pounds in weight. The penetrati,ng crystals of rutile, red, brown, and 
yellow, are several inches long and vary from hair-like fineness to 2 mm. 
in diameter. Sometimes they a.re very sparsely distributed, and at 
other times in such profusion as to give the appearance of a matted 
mass of hair. Onf'l piece weighing 30 pounds was entirely of this 
character. Another of 15 pounds contained a dozen or more rutile 
crystals from 1mm. to 2 mm. thick and 9 inches long. 

Among other quartz minerals, magnificent crystals of amethyst have 
been found; one of these is entirely of gem quality, and weighs 550 
pennyweights (27~ ounces troy); also in the same vicinity many fine 
specimens of smoky quartz . 

. CHRYSOPRASE. 

This mineral occurs at several localities on the Pacific Coast, and may 
prove a valuable addition to American semi-precious stones. Small 
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amounts have been found at several points in the East, but not suf. 
ncieut to be important. A fine vein has lately become known at Rid
dles, Douglas. County, Oreg., and now two or three 'promising localities 
are found in Tulare County, Cal., near Visalia. The first discovery here 
dates from 1878, when Mr. George W. Smith, a surveyor, found pieces 
of it and brought them to the notice of experts. Mr. M. Braverman, 
ofVisalia, tested the material, which at first had been thought to be 
colored by copper, and finding nickel oxide present, identified it as 
chrysoprase. This opinion was confirmed by the State mining bureau, 
and from that time specimens have been sent to various museums and 
collections in this country and abroad. Of late it has been attracting 
attention for jewelry, and two other localities have been. discovered. 

, The principal point of occurrence is about 12 miles northeast of 
Visalia, where the chrysoprase forms small veins of 2 or 3 inches in 
thickness in a jaspery rock. It is much flawed and good pieces for 
cutting are scaree, but the color is excellent and some handsome 
articles of small size have been made from it. 

Another locality is on Stokes Mountain, and a thirq on the Tule 
River, all in Tulare County. It is estimated that about $550 worth 
has been taken out during the year, about half of which llas been used 
for cutting and half for cabinet specimens. The locating of the prin
cipal vein is clue to Mr. C. P. Wilcomb, curator of the Golden Gate 
Park Museum, at San Francisco. Mr. Braverman has been working 
and exploring for it actively, and information has also been given by 
Prof. W. H. Smith, of Visalia. 

Of allied varieties, the following may be further noted: Plasma, 
prase, chalcedony, and chrysoprase are reported in good specimens 
from near Josepl!, Socorro County, N. Mex., by Mr. F. G. Hillman, of 
New Bedford, Mass., and prase at Stone Corral, Millard County, Utah, 
by Mr. Don Maguire. 

Chalcedouy, blue ( sapl!irine ), occurs in fine specimens in Santa 
Barbara County, CaL, according to Mr. Dwight Whiting. 

Agate and plain chalcedony, coated with drusy quartz, have been 
found near Thomaston, Upson County, Ga., by Prof. W. S. Yeates. 

PLASMA. 

Among archmologists the name plasma has always been applied with 
some uncertainty, generally to any green substance that is hard and 
resembles quartz. From a careful study of many hundreds of antique 
green gems, I am inclined to believe that among them there are a 
number that are true jade ("nephrite"), which from its appearance and 
hardness was called plasma from the unfamiliarity of the glyptological 
archmologists witl! jade. This as yet has not been definitely identified 
as being a material that antique gems were engraved on, although Prof. 
F. W. Rudler mentions as such a reputed seal of Egyptian origin. 

17 GEOL, P1' 3--58 



914 MINERAL RESOURCES. 

1\'IOSS AGATE. 

The locality at Hartville, Wyo., referred to in previous reports, is 
further reported upon lately by Mr. H. A. Crain, of that place. The 
vein is from 8 to 10 inches wide, and pieces of 2 or 3 feet across can be 
obtained. Mr. Crain thinks that the in(lications are that yet larger 
slabs can be procured as the vein is worked farther down . 
. Mr. P. McGill, of Cheyenne, Wyo., writes that there are moss-agate 
quarries about 75 miles northwest of that city, where the material is 
abundant and of good quality. Another extensive locality is 47 miles 
northwest of Cheyenne. He reports also onyx of good quality as 
existing in large amount in the same region. · 

A ledge of moss agate 1 inchin thickness is reported by Mr. Dwight 
Whiting in San Bernardino County, Cal. 

Moss opal is also announced as occurring in Tulare County, Cal., near 
Visalia, on the same land with the chrysoprase elsewhere referred to. 

OPAL. 

The igneous rocks of Idaho seem to promise well in reference to 
opals. Mr. H. Bell, of Salmon City, Idaho, gives· interesting particu
lars of the occurrence of opal in that vicinity. Some years ago an 
old miner found a trachyte bowlder about two tons in weight which 
attracted his attention from the rich gleams of color which it gave in 
the sunshille. Be broke oft' specimens, but they were pronounced by 
parties to whom he showed them to be volcanic glass and of little 
value. For some years he and his sons broke off handsome pieces and 
gave them away from time to time to travelers and collectors, until 
Mr_ Bell happened to find a piece in the miner's cabin and at once 
recognized it as fine opal. Be was taken to the spot where the bowlder 
Jay, on tl1e hillside a COUple of miles from the cabin, and though a 
good deal of it ha(l been broken and hammered off, be obtained from 
the rest of it 200 carats of gem material. Some of this has been cut 
and sold at $6 a carat. Mr. Bell found other bowlders of like charac
ter, 'though not RO richly veined with opal, lying in a line for several 
miles, and finally traced them to the parent ledge, which be describes 
as a contact between two slightly different l!ray trachytes. One of 
these presents a thickness of from 30 to 50 feet, and is full of cbalce
donic geodes, white striped agate, byalite, white opal, etc. 

The original bowlder, which must have come from this ledge, con
tained material of the finest quality, some of it transparent, some 
milky, but both with brilliant fire showing rich and various colors, as 
beautiful as the opals of Queretaro and Guerrero, Mexico. The old 
miner declares that the pie(~es that be at first broke off were finer than 
any that Mr. Bell has obtained. With the true opal occur many vari
eties~brown, black, honey yellow, etc., and in some cases hydrophane, 
which, when wet, is as bcautifnl as the opal.-
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Other localities that are noted from Idaho are the following: Panther 
Creek, Lemhi County, where noble opal in fine specimens is reported 
by Mr. Don Maguire, of Ogden, Utah; Squaw Creek, the Bengal 
Tiger Opal mine, where an opal weighing more than 500 carats was 
taken out at a depth of only 3 feet from the surface. In DeLa~ar 
County the prospects are reported as very good, but nothing was done 
during the year. 

The opal excitement has brought a host of tramps and adventurers 
to Idaho, wlto have sold quantities of quartz and inferior opal material 
on the trains passing through the country under the name of Idaho 
opals, to the detriment of the real industry. 

In Washington State, l1yaline opal, white and reddish, is reported 
from Walla Walla, by Mr. W. 0. Donnell; and in Douglas County, a 
rich golden scmiopal of great beauty is found, also red, olive green, 
and striking mingling of all three colors. 

From Grass Valley, Oreg., Mr. George Perault reports semiopal, and 
Mr. S. F. Mackie, of Salt Lake City, opalized wood from a locality in 
Utah. 

)fr. G. Rawls, of Pha:mix, Ariz., has found an opal-like materi>tl of a 
turquoise blue color, in a vein 1 to 3 feet wide and GOO feet long. 

In California, at the chrysoprase locality near Visalia, Tulare County, 
a beautiful yellow opal, resembling amber, is described by Mr. Bra
verman. 

Opal and chalcedony in obsidian, and oligoclase in spherulites, have 
been noted at Ute Creek, Hinsdale County, Colo., by Prof. Horace B. 
Patton. 

Hyalite on granite, but of poor quality, is reported at Stone Moun
tain, Ga., by Prof. W. S. Yeates. 

The Australian opal fields are yielding largely and the material is 
very fine. A new region has been opened at Norseman, West Aus
tralia, where much beautiful opal is found in a conglomerate rock, the 
colors being white, blue, and light green, richly veined,_ occasionally 
dark blue to black. When. struck, they are said to be highly sonorous, 
yielding a bell-like ring. They are found just below the surface over 
an area thus far examined of about 100 acres. 

The great recently developed locality" at Fermoy, Queensland, 550 
miles from Rockhampton, has been visited and described by Mr. P. G. 
Grant, mining commissioner. After leaving the railroad at Fermoy 
station, the country soon changes from fertile grassy downs to a barren 
sandy region, covered with sparse shrub and more or less Rprinkled 
with ironstone. The diggings are shallow excavations, few of the 
shafts going as far down as 20 feet, and much of the opal being found 
quite near the surface. The matrix is a layer of hard ferruginous sand
stone, found at varying depths a little below the general level of the 
ground; it is not continuous over any great area, being sometimes in 
very small patches, and again traceable for considerable distances. 
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Beneath it is a stratum of hard clay; whether any more opal-bearing 
"bands" exiflt below this is not yet known. No wagemen are employed 
thus far; all the working is by inuividuals on their own account and 
apparently with good success. The great difficulty is that no water 
c~n be hall within several miles, but otherwise the working is very 
easy, uo washing, carting, or timbering being neeuful; food is easily 
procured and. the opals have a ready market, so that profitable employ
ment is found there by a large number of men. Over $100,000 worth 
of Australian opals was sold fn 1896. 

LABRADORITE. 

Mr. W. C. Lynch, of Toronto, Ohio, reports finding a bowlder of labra
dorite resting on the " third terrace" near that place. The country 
rock in the whole vicinity is Carboniferous, and this is evidently an 
ice borne erratic from the Canadian highlands. Mr. Lynch first noticed 
it from the play of colors exhibited by the stone in the sunshine. 

r~abradorite is also announced as occurring in large quantities on 
Mount Shavano, Chaffee County, Colo., by Mr. E. H. Saltiel. 

LAPIS LAZULI. 

The casket of lapis lazuli that Nasrulla Khan presented to Queen 
Victoria from the Ameer of Afghanistan is a marvel of art. It is 18 
inches long by 15 inches high, cut from a single block of lapis lazuli, 
and is incrusted. with large diamonds, rubies, and emeralds. From the 
four top corners spring stars containing 612 brilliants. The value of 
the whole is $85,000. The great block of lapis lazuli of 180 pounds in 
the Montez collection in Higinbotham Hall, at the Field 0olumbian 
Museum, was found in Bolivia, and consists of' material fine enough 
for an object of this kind. 

RHODOCROSITE. 

Rhouocrosite of a fine reel color, in loose grains from one-half of an 
inch to 2 inches across, is au.wunced from Vallecita (basin of Needle 
Mountain), in the SanJuan Mountains of Colorado, by Prof. Horace B. 
Patton, of Golden, Colo. The same mineral is also reported in crys
tals from Dalton gold mines, near Marysvale, Utah, by Mr. Maynard 
Bixby; but those thus far seen, though good, are not equal to the best 
from the Colorado locality. • 

REALGAR. 

Mr. Maynard Bixby mentions, in the Mineral Collector for .June, 1896, 
the occurrence of realgar at the Golden Gate mine, Utah, in beautiful 
crystals ·and associated with orpiment. This occurrence is of especial 
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interest, as the association of these two minerals together is highly 
prized in China and Japan, and ornalOents are frequently cut from 
them in such a manner that the realgar and orpiment serve to give 
an interesting cameo effect to the carved objects made of this mixture; 
and this effect is so highly prized that it is beautifully imitated in 
glass, examples of which can be found in many oriental collections. 

AMBER. 

From the dawn of history the world's principal supply of amber has 
come from the southern shore of the Baltic, and chiefly from the east
ern portion, the Samland Peninsula, between the Frische Haff and the 
Kurische Haff, a low region of barren sands, which has been vividly 
described as "a strange, weird land of blowing sand, shifting sand 
dunes, and poverty-stricken amber hunters." 

It was first gathered along the shore, where it was washed np by 
the sea after storms, and some is still obtained in this manner by men 
who wade into the water and gather the pieces from among the sea
weed, etc., by means of hooks, or sometimes dredge for it in boats. The 
amber, as is well known, is the fossil resin of a coniferous tree, Finites 
succinifer, which grew extensively over the now partly submerged low
land of northern Germany and the Baltic in the earlier Tertiary. 
These ancient forests are now represented by lignite, among which the 
resin occurs and from which it is washed out from ofl'-shore outcrops. 
More recently the same beds have been worked by mining where they 
underlie the shore, and of late the main supply has' been thus obtained 
from two mines, the Palmnicken and the Anna, at Palmnicken and 
Kraxtepelle, respectively. The principal points of trade and export 
are Konigsberg, Memel, and Dantzig. The amber production amounted 
in 1893 to 405,000 pounds, valued at $500,000. There are some indica
tions of a failure in the yield of amber from this region, if not imme
diate, at least prospective. Herr von Muden, the Prussian amber 
expert, is reported as saying that the supply is nearly exhausted. 
Much of the material now obtained is of inferior quality. In 1894 only 
one-seventh of the amber brought to that port was fine enough for 
working into ornaments; the rest had to be melted up for varnish and 
was worth only 3d. a pound for that purpose. On the other hand, it is 
stated that the reserve supply of amber is so great that if at any time 
new mines were to enter as competitors the market could be kept 
depressed for years to prevent the new fields from entering into com
petition. Messrs. Stautin and Becker, of Konigsberg, Prussia, annu
ally handle 132,000 pounds of amber, employing 11500 people-1,350 
men, at 2 marks a day, and 150 girls, at 1 mark a day. This firm has 
for many years employed Professor Klebs to gather interesting amber 
specimens. As a result, they have a remarkable museum entirely of 
amber and amber articles, which is of special ethnological interest, 
since they furnish amber to India, Persia, Egypt, Tripoli, Senegambia, 
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Korea, and Sonth America. They also exhibit some Chinese amulets 
and a tower-ring-shaped piece of amber drilled at one end, a finger 
piece intended for the Soudan, and many quaint ethnological forms. 
This, with the remarkable geological collection, showing .almost every. 
known occurrence and geological condition of amber, in the Provincial 
Museum at Dantzig, arranged by Dr. Conwent.z, and the private col-. 
lection of Dr. 0. Helm, of the same city, affords the student of this 
interesting fossil gum facilities of study that have never existed before. 

In case of a failure of the Baltic amber supply, the question of its 
occurrence elsewhere assumes increased interest. Similar material is 
known to occur at various places and in various geological formations, 
from the Cretaceous to the Quaternary. Amber is found on the east 
coast of England, in Sicily, and on the shores of the Adriatic, but 
nowhere in any large amount. In this country some has been obtained 
both in the Cretaceous and Tertiary deposits,, but thus far only occa· 
sionally. It occurs on the Magothy River, in Maryland. 

Many fossil and semifossil resinous bodies exist which resemble true 
amber, but are not equal to it in hardness or in brilliancy. Some of 
these are important articles of commerce in connection with the manu· 
facture of varnish. Of these the principal ones are the copal of Afric~ 
and the Farther Indies and the "kauri gum" of New Zealand, both of 
which are of late geological age, apparently Quaternary passing into 
the Recent period, as they are semifossilized resins of trees still living, 
though frequently not now in the same immediate region. 

The kauri gum is the product of a large coniferous tree, Dammara 
sautralis, of Farther India and New Zealand, well known as a most 
valuable timber tree, under the name of kauri pine. Thirty years ago 
the Maoris were the only people employed in procuring the gum, which. 
was found on or near the surface of the ground, in the Auckland dis
trict. Now there are perhaps 4,000 whites and 1,000 Maoris engaged. 
in this industry in that province, where alone the gum occurs, and from 
which it is largely exported to Europe and America for making varnish! 

The copal resin, like amber, is rich in included insects, and the 
'Chinese in a very clever manner insert brilliant colored beetles in copa. 
and kauri gum by heating and sell the product extensively as being 
natural inclusions under the pretense that the beetle is of the same age 
as the gum in which they have put it. 

MISCELLANEOUS DISCOVERIES. 

Some remarkable discoveries of minerals have been made during the 
past year on Manhattan Island, New York City, by Mr. William Niven. 
Among these is a giant crystal of black tourmaline, which is pro
nounced by experienced mineralogists to be perhaps the largest any
where known. It was purchased for $250 by the American Museum of 
Natural History, New York, and is on display in their collection. The
crystal lies on a piece of the gray quartz matrix, attached but fully 
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displayed, showing· about 9 inches of the prism and one complete 
projecting termination; the diameter is 4 inches. The bright black. 
tourmaline is divided across at one·point by a narrow seam of quartz~· 
Much other tourmaline was found in the same vein of gray,quartz; but 
the crystals, though brilliant, were generally small. Many large gar
nets were also obtained at the same excavation; one of these, also in 
the museum, weighs nearly 10 pounds. Mr, Niven has an imperfect 
crystal which would_ have had a diameter of 23 inches had it developed 
to completion. These are <lark-brown almandites, much modified and 
twinned. 

In the same neighborhoo<l 1\'Ir. Niven has also obtained more and 
larger crystals of the rare species, monazite and xenotine, which he 
first discovere<l on Manhattan Island a few years ago. . Some hun
dreds of these crystals have now been found, most of them quite small, 
but all interesting, and the larger ones valuable. 

The district in which the minerals occur lies in the upper west side 
of the islan<l, along the recently excavate<! Harlem speedway. They 
are found in granite veins traversing the gneiss and schist of the island. 

GE~I COLLEC'l'IONS. 

The question may perhaps be asked, Is the appreciation of gems 
to-day simply a monetary one, or are they valued for their true beauty 
and interest¥ To this I will simply reply by giving certain facts, and 
referring to some of the leading public collections in the United States, 
as indieative of the growing appreciation of such objects in their artis~ 
tic and scientific relations. 

One of the newest, though not yet a very large collection of this 
kind, is that in the-Golden Gate Park Museum at San Francisco, 
founded through the enterprise of Mr. M. H. De Young, as an out: 
growth of the Mid winter Fair of California held in the winter of 1893-94. 
In this museum is exhibited a collection of over 200 varieties and locali
ties of precious stones, and also an interesting collection of East Indian 
and other jewelry. Lately it is announced that Mr. Z. M. Davis, who 
has spent many years in gathering precious stones in all parts of the 
world, has presented to this museum his admirable collection of opals, 
embracing nearly 800 specimens. The same gentleman has given to 
the San Francisco Academy of Sciences a large aud beautiful series of 
Japanese works in rock crystal, some of them elaborately carved. The 
gem of the collection is a crystal ball 7 inches in diameter. 

A similar outgrowth of the Columbian Exposition is the Field Colum
bian Museum at Chicago, which is already one of the most important 
institutions of the kind in this country. 

The Metropolitan Museum of Art, in New York, contains three col
lections of especial value from the historical and artistic. standpoint. 
These are : (1) The Cesnola collection of Cypriote gems and jewelry; 
(2) that of the l~te Hev. C. W. King, the highest authority and most 
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important writer on antique gems, whose unique collection of these was 
acquired by the museum a few years ago; (3) the collection of the Rev. 
W. Hayes Ward, the oriental scholar, which comprises about 1,000 
Babylonian cylinders and kindred objects of ancient Eastern jewelry. 

Comparable with these may be named also the entire collection of 
antique and oriental engraved gems of Dr. Maxwell Sommerville, now 
belonging to the University of Pennsylvania. 

Of more especial mineralogical and msthetic i~terest are: (1) The 
Tiffany-Morgan collection at the American Museum of Natural History, 
New York; (2) the Garland cabinet of gem minerals at Harvard Uni
versity, Cambridge, Mass.; (3) the collection belonging to the New 
York State cabinet, at Albany, N.Y.; (4) the Higinbotham Hall col
lection at the Field Columbian Museum, Chicago, Ill.; ( 5) the Golden 
Gate Park Museum collection at San Francisco, already referred to; 
(6) the collection of the State mining bureau at San Francisco; (7) 
that of the United States National Museum, founded by Prof. F. W. 
Clarke, which now has incorporated with it the gem collection of that 
indefatigable and original writer, the late Dr. Isaac Lea, and bas been 
still further enriched by the entire Tiffany-Lea collection of pearls and 
Southern gems from the Atlanta Exposition, and many fine gems from 
other sources. 

THE GEM EXHIBITS AT ATLANTA. 

Mention may be made here of several exhibits connected with precious 
stones at the Cotton States and International Exposition, held at 
Atlanta, Ga., in the autumn of 1895. An extensive display of the min
erals of Georgia was made by Prof. W. S. Yeates. Among those of 
interest m connection with gems were amethysts from localities in seven 
counties (Forsyth, Habersham, Newton, Rabun, Troup, Towns, and 
White); some of those from Rabun <Jounty, of light claret color, flaw
less and brilliant, were· cut· and mounted. Troup County sent deli
cately colored rose quartz, beryl, aquamarine, and tourmaline; the 
latter was also displayed from Dekalb County. Corundum, of course, 
as one of the most important minerals of the State, was exhibited from 
various localities in Chel'okee, Cobb, Habersham, Paulding, Rabun, 
and Towns counties. While most of it is valuable chiefly as an abra
.sive, some transparent corundum occurs in all these counties; Rabun 
is thus far the richest. Other valuable species include the celebrated 
rutiles of Graves Mountain, monazite from Hall County, opalite from 
the Rabun corundum mines, etc. 

In the mines department an interesting group of collections was also 
displayed, illustrating the associations and mode of occurrence of sev
eral important gems. The first of these was a series of rocks and 
minerals associated with opal, from Washington, Oregon, Idaho, Hun
gary, New Zealand, Queensland, Honduras, and Mexico. Those of 
;Hungary and Mexico were personally collected by the. writer. 
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Another comprised the various earths, rocks, and minerals in or with 
which occur the ·pyrope garnets of Bohemia. These had also been 
gathered by the exhibitor at the principal locality, Dlaschkowitz, and 
were supplemented by a published paper on their occurrence, by the 
same author, and by microscopic rock sections. 

A third series consisted .of the rocks, minerals, gravels, and earths 
from the diamond fieids of South Africa, Brazil, and India, and the 
occasional diamond regions of California, North Carolina, and possibly 
Kentucky. 

A fourth exhibit was of amber from Eastern Prussia, New Jersey, 
and a few other points, together with the geological deposits and fossils 
found in connection with it. These exhibits were made by Mr. George 
F. Kunz, of New York, at the request of the chief of the department 
of mining. 

The Tiffany-Lea collection of gems occupied a hexagonal case in the 
center of the mining building. It contained a large number of the most 
remarkable precious stones, both cut and uncut, found in the Southern 
United States. Among them is a crystal of emerald weighing 8 ounces, 
found at Stony Point, N. C., and a collection of over 400 pearls, show
ing all of the various colors; intergrowths and groupings, from one to 
a dozen pearls; various imitative forms, such as wings, dogs' heads, 
and others, constituting what are known as hinge pearls, also pearls 
of various colors and inclusions in shells of various colored pearls in 
pearl shells, and the encysting of the crawfish, etc. This collection 
was presented to the United States National Museum by a relative of 
the late Dr. Isaac Lea, and was incorporated in the Isaac Lea collec
tion of gems. 

'l'HE BEHAVIOR OF GEMS WITH ROENTGEN RAYS. 
' 

Prof. Dr. C. Doelter, of the University of Graz, Styria, Austria, has. 
laid-before the mineralogical and geological· section of the university 
some very interesting conclusions on the action of the Roentgen rays on 
minerals and precious stones. The experiments were carried on in the 
laboratory of Professor Rollet. 

White diamond, spinel, sapphire, zircon, topaz, yellow chrysoberyl, 
and colorless rock crystal are readily distinguished by these rays from 
glass; ruby from spinel, tourmaline, and garnet; sapphire from iolite, 
blue quartz, indicolite, aquamarine, and others. The new rays were 
also found of value in observipg inclusions and in detecting doublets. 
His experiments were made on 65 minerals, andthe results show that 
the specific gravity of a mineral does not determine its power to allow 
the X rays to pass through, although minerals with a density over 
5 are nearly all opaque to them; yet rock salt, sulphur, niter, and real
gar do not allow the rays to go through, while cryolite, corundum, and 
diamond allow them to pass freely. 
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Among the precious stones, etc., diamond, amber, corundum (sap
phire), and meerschaum allow the rays to pass, where,as epidote, pyrite, 
rutile, and almandine do not. 

Dr. Doelter 1 has arranged the minerals into eight groups, as follows; 

1. Diamond. 
2. Corundum. 
3. Talc. 
4. Quartz. 

The diamond allows 10 times more light to 
200 times more than realgar. 

5. Rock salt. 
6. Calcite. 
7. Cerusite. 
8. Realgar. 

pass than corundum and 

Professor Robb, of the Jarvis Laboratory, Trinity College, Hartford, 
Conn., has conducted a variety of experiments as to the behavior of 
different gems under the action of the so-called X rays. It soon 
appeared that the new rays afford a means of distinguishing true dia
monds from the best imitations, the former being perfectly transparent, 
while glass and paste are opaque. Two rings of similar size and char
acter were tested, the one having a diamond and the other a paste; in 
the former case the "cathodegraph" showed only the setting, the dia
mond being represented by a white space, while in the latter the paste 
appeared as a dark object. 

A similar series of experiments on various gems was conducted by 
Prof. J. B. Cochrane, of the Royal Military College, at Kingston, Can
ada. A full account of these, with illustrations, appeared in the Jew
eler's Circular, New York, for April 22, 1896. The same facts were 
developed as to the complete transparency of diamond as compared 
with either quartz or paste, although paste is not so opaque as ordinary 
glass; and a similar though less conspicuous contrast exists between 
almost all true gems and their imitations, even in the case of an opaque 
stone like the turquoise. It is suggested that this will prove an 
extremely valuable test in the case of cut, and especially of mounted 
gems. 

GE:M: T"'ITERATURE. 

During the past year a German work has appeared on precious stones 
which will be regarded as a standard treatise for a long time to come
the Edelsteinkunde of Prof. Dr. Max Bauer, of the University of Mar
burg, the editor of the Jahrbuch fiir Mineralogie. This work has been 
issued at Leipsic in ten patts, and is to be supplemented by an eleventh. 
Each part contains a beautiful colored plate of gems, shown both in the 
matrix or in crystals, and cut, in all some 80 colored figures. The colors 
are remarkably well shown,·from the diamond to opal, labradorite, beryl, 
emerald, topaz, and amber. These plates are the finest representa
tions that have yet appeared of the species described, and reflect great 
credit upon Dr. Bauer for the careful selection of the subjects, and upon 
Mr. Ohman, the color artist who executed them. Part I of the series 

•Separat Abdruck aus Mittheilungen des Naturwissenschaftliches Vereina. f. Steiermark, Jahrg; 
1895; March 26, 1896. 
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and a portion of Part II are occupied with the physical properties and 
·crystallography; then follow the methods of cutting, the modes of valua
tion, and other practical relations. Much space is given to occurrence 
and exploitation, with numerous maps of mining regions and figures of 
machinery and appliances, together with geological charts, view!:! of 
diamond mining, and figures of remarkable diamonds. The work is 
very comprehensive and the whole well arranged. The chapter on 
color and optical phenomena is of special value; that on the heating 
and burning of diamonds is a full resume of the literature of that sub
ject, and the phosphorescence of diamonds is also treated of. The chap
ter on the occurrence of gems is very complete, and the mining and 
geological maps and the views of mines and mining appliances are 
admirable. The chapter whkh treats of cutting is illustrated with a 
number of plates of the different forms into which_precious stones are 
cut, and a special section is given to the method of engraving gems, while 
the chapter on weights and values is well up to date, and the various 
methods of determining gems are thoroughly and clearly presented. 

Dr. Bauer, with the resources at his command, has written a volume 
which will long be a scientific classic in German literature. Since 
Kluge's book on gems 'in 1860 no important work on this subject has 
·appeared in Germany, with the exception of Dr. Paul Groth's Edel
steinkunde, which was welcomed by all in 1887; but so much advance 
has been made since that time that this new and admirable treatise is 
of great value and interest. 

PRODUCTION IN THE UNI'l'ED S'l'ATES. 

Production of gems in the United States in 1895. 

~ Gem. --~-~1 
Diamond.·----·----·--.---- ...... --··........ $250 
Sapphire ... __ ........ _ ........ _. .. .. .. .. .. .. . 9, 057 

Ruby ... _ ... _. _ ..... _ ........ ___ . .. . . . . . .. . . . 2, 000 

Topaz ....... _ ... _ ..... _ ......... _ . - . . .. . . .. . . 1, 000 

Bery 1 (aquamarine, etc.) ... _ ..... _.. .. .. .. . .. . 369 

Phenacite ......... - ........ - .. -.... .. . . .. . .. . 1, 050 

Emerald ........................... --. . . . .. . . 25 • 

Tourmaline ........... -....... _ ... _. _.. .. . . .. 3, 160 

Opal . . . . . . . ....................... - .. .. . . . . . 300 

Peridot ................ -...... __ .. - . _ .. . . . . . . 300 

Smoky quartz. -....................... _ .. .. .. 4, 000 

Quartz, rock crystal. ... -. -........ - _ .... _.... 8, 160 

Silicified wood .................... ···-·-..... 4, 000 

Chrysoprase .............. ___ ..... ___ ......... 550 

Prase........................................ 100 

Andalusitc ...... ...... ...... ...... .... ....... 1,000 
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Production of gems in the United States in 1895-Colltiuued. 

Gem. 

Garnet (pyrope1 almandite, and essonite) .... .. 

Anthracite ... --··--- ..... _ ........... _ ...... . 

Pyrite-··--·-··---·-- .......... ---·--·-·· .. .. 

Rutile .... ----- .. ----·-·---·--- .. ---· ........ . 

Epidote ... - ........ --·--· .... ·--------·-----· 
Oligoclase ... __ ........... _ ...... _ ......... _ .. 

Moonstone . ____ ...... _. _ ... -· ..... ·- _ --· .... . 

Prehnite ·-·-----· -------·-· ................ .. 

Catlinite (pipestone) ...... -----· .... _.·-----. 

Arrow points._ ........................... ---·[ 

Thomsonite ·---·· .................. ---· ··----
Diopsirle ·-·- ................ -· ............. .. 

Agate·--··---·· ...... ---· ............ ·--·-· .. 
Chlorastrolite. _ .... __ ........ __ ....... _ .... .. 

Turquoise .. ---· .......................... ___ . 

Moss agate. _____ ...... ·-·· ........ ---- ...... . 

Amethyst-·-·.- .. ···-·· ...... --·.·-----·--· .. 
Fossil coral . -·. --- .. _ ... ____ . ·- ___ ....... _. _, 

Rose quartz ____ .. ----·--·-· .. ---- ....... - __ __ 

Gold quartz .... -----·---· ........... - ....... . 
Rutilated quartz. __ --.·-_--·. ___ .. ·-. __ .. _ .. . 

Value. 

$2,350 

2, 000 

1, 000 

100 

75 

150 

25 

200 

3,000 

1,000 

500 

200 

2,000 

500 

50,000 

1,500 

200 

1, 000 

1, 000 

10,000 

500 

Dnmortierite in quartz ................................. .. 

I Utahl::,~;••P•:•_v•ollioi~): : : :::: :::::: 11::~ j 
Production of precious stones in United States j1·orn 1880 to 1895. 

~"" Yoo< 

Value. Year. 

1
_valne. I 

$100,000 1880. _____ ·----- 1888 ........ --.. $139, 850 

1881. ... _ ....... 110,000 1889 ............ 188,807 

1882 ............ 150,000 1890 ..... ~----- 118,833 
1883 .. ____ ...... 207,050 1891 ...... --·--- 235,300 

1884 ... - ........ 222,975 1892 ............ 312,050 

1885 ... -........ 209,900 1893 ............ 264,041 

1886 ... - .. -----· 119,056 1894 ............ ' 132,250 

1887 ·-. -- ... ---. 163,600 I 113,621 1895. ___ ........ 1 
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BIPORTS. 

The diamonds used in this country are all imported, for, as already 
mentioned, they are but rarely found in the United States. The follow
ing table gives the imports of rough diamonds for a series of twenty
three years : 

Irnports of rough or uncut diamonds since 1873. 

~ending June 30-

1873 . -- -- . -- - - -- ---- -- --

1874.----- ---- ------ ----
1875 .. -- . - . - -- -- -- -- -- --
1876. -- . -- -- . -- . -- -- -- --

1877. - - - - . -- -- -- - -- - - -- -
1878-- - . -- -- -- -- . -- . --- -

1879. - - - - . - - - - --- - -- - -- -
1880-. -- ---- . --- . -- - ----
1881. -- - . -- - -- -- -- -- -- --
1882-- - .. -- - -- -- -- -- -- --

Value. 

$176,426 
144,629 
211,920 
186,404 
78,033 
63,270 

10<1,158 
129,207 

233,596 
4,49,513 

443,996 
367, 8W 

Year ending June 30-

1885 .... ----------------
1886 .... ----------------
1887 ...... --------------

1888. - - -- - - -- -- - --- - -- - -
1889 ...... --------------
1890 ...... ------ .... ----

1891-------------- .. :---
1892------ ---- ------ ----
1893. -- -- - .. - - - . -- .. -- .. 

1894 .... ----------------

1895 .... ----------------

~ $371,679 
302,822 
262,357 
322,356 
250,187 
51:!, Gll 
804,G26 

1,032,869 

802,075 
839,806 
111,033 

1

1883-- - . -- -- . -- - -- -- -- - -
1884 .. --- ... ------------

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

Diamonds and other precious stones in~portcd and entered for consumption in the United 
States, 1867 to 1895, inclusive. 

Diamonds. 
Set in Diamonds 

Year ending- and other 
gold or Total. 

Rough or stones not set. other 

I Glaziers'. Dust. nncut. metal. 

~~----- -··-~-

J nne 30, 1867 .. $906 . ............. .................. $1,317,420 $291 $1,318,617 
1868 .. 484. .. .............. ----------- 1,060,544 1,465 1, 062,493 

1869 .. 445 $1<10 ---··------ 1,997,282 23 1,997,890 

1870 .. 9,372 71 .. ................. 1,768,324 1,504 1, 779,271 

1871 .. 976 17 ----··----- 2,349,482 256 2,350,731 

1872 .. 2,386 89,707 ----------· 2,939,155 2,<100 3,033,648 

1873 .. --------- 40,424 $176,426 2,917,216 326 3,134,392 

1874-- -------·-- 68,621 144,629 2,158,172 114 2,371,536 I 
1875-- --------- 32,518 211,920 3,234,319 -------- 3,478,757 

1876.- --------- 20,678 186,404 2,409,516 45 2,616,643 

1877-- --------- 45,264 78,033 2,110,215 1,734 2,235,246 

1878 .. --------- 36,409 63,270 2,970,<169 1,025 3,071,173 

1879 .. ................. 18,889 10<1, 158 . 3, 841,335 538 3,964,920 

1880 .. -------·- 49,360 129,207 6, 690,912 765 6,870,244 
I 

1881.. 51,409 233,596 8,320,315 1,307 8,606,627 

L ---------
1882.. -.............. 92,853 449,513 8,377,200 3,205 8,922,571 
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Diamonds and other precious stones i·mported and entered for consumption in the United 
StateB, 1867 to 1895, incluBive-Continued. · 

-· 

Diamonds. 
Set in Diamonds 

Year ending- and other gold or 
other 

Glaziers'. Dust. RouJl:h or stones not set. metal. uncut. 
--- ----

June 30, 1883 .. ····----- $82,628 $443,996 $7,598,176 a$2,081 
1884 .. $22,208 37,121 367,816 8,712,315 --------
1885 .. 11,526 30,426 371,679 5,628,916 ·-------

Dec. 31, 1886 __ 8,949 32,316 302,822 7,915,660 --------
1887 .. 9,027 

I 

33,498 262,357 10,526,998 --------
1888 .. 10,025 2fl, 127 I 244,876 10,223,630 --------
1889 __ 8, 156 68,746 196,294 11,704,808 --------
1890 .. 147,227 179, 154 349,915 I b 12,429,395 ------ .. ! 
1891.. 565,623 125,688 408, 198 11,657,079 --------

! 1892 .. 532,246 144,487 516, 153 13,328,965 --------
1893 .. 357,939 74,255 444, 137 9,321,174 --------
1894 .. 82,081 53,691 o1,423,275 5,868,067 --------
1895 .. 107,463 135,558 o3,329,545 2, 987,487 --------

·---~-·----------- --
aN ot specified since 1883. 
b Inclnlles stones set and not specially provided for since 1890. 
c Includes precious stones other than diamonds. 

·-:": I 

$8,126,881 
9,139,460 
6,042,547 
8,259,747 

10,831,880 
10,557,658 
11,978,004 
13, 105, 691 
12,757,079 
14,521, 851 
10,197,505 
7,427,215 
6,560,053 



ABRASIVE .MATERIALS. 

By Rnw AR.n ·w. P AR.KER. 

BUHRSTONES. 

PRODUCTION. 

While the value of the product of bnhrstone in 1895 was la1~ger than 
that of 1893 or 1894, it can uot be taken as indieatiug any tendency 
toward a permanent improvement in the industry, which has been on 
the decline for the past fifteen years. In 1880 the value of buhrstones 
made from domestic material in the United States was placed at 
$200,000. In 1895 it was $22,542, but 11~ per cent of that of 1880, 
while in 1894 it was but little more than half this. There will always 

. be a small demand for these domestic stones, and as long as it will pay 
to make them at all there will continue to be a limited production. 
Paint mills, eement mills, and mills for the grinding of the coarser 
cereals, bone, and phosphate rock find their requirements well filled 
by these stones, which can be obtained ·at moderate cost. For fine 
flouring mills the roller process has supplanted domestic buhrstones, 
and to some extent French buhr also, which, while superior to domestic 
stone and procurable at comparatively slight expense, does not com· 
pete with the more modern roller process. 

Although classed as buhrstone, the domestic material is entirely dis
tinct from any of the buhrs which are imported from France, Belgium, 
and Germany. The French buhr is considered the best. Both it and 
the Belgian buhr consist of small particles of silica mixed witl1 calca
reous material, aud are hard and porous. The German buhr is said to 
be of basaltic lava. The domestic stone is a quartz conglomerate. All 
of the foreign stone is quarried in small pieces, which are shipped in 
the rough stat~ at cheap freight rates to this country, where they are 
dressed to conformable shapes, fitted together, and bound into solid. 
wheels. The domestic stone is found in large bowlders, which arc 
worked down to millstones of the required size, the chief advantag 
for these being in the fact that they are in one piece. It occurs in 
several localities along the eastern slope of the Alleghany Mountains, 
notably in Ulster County, N.Y., where it is called Esopus stone; in 
Lancaster ·county, Pa., where it goes by the name of Cocalico stone, 

927 
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and in Montgomery County, Va., it is quarried as Brush Mountain 
stone. It has also been quarried in Moore County, N.C., under the 
name of North Carolina grit, but no product has been reported from 
that locality for several years. The product in 1895 was from New 
York, Pennsylvania, and Virginia. 

In the following table is exhibited the value of the millstones pro
ducPd in the Uuited States since 1880: 

Value of buMstones p1'odnced in the United States f1'om 1880 to 1895. 

~- Year. ____ v_a_Ju_e_._
11 
_____ Y_e_ar_._---:--l~~ 

1880 ................ -. $200, 000 1888 ............ --.. . . $81, 000 
1881. .............. - . . 150, 000 1889 ................. . 
1882. . . . . . . . . . . . . . . . . . 200, 000 1890 ................. . 
1883. ". . . . . . . . . . . . . . . . 150, 000 1891. ................ . 
1884. . . . . . . . . . . . . . . . . . 150, 000 1892 ................. . 
1885 .......... -.-.. . . . . 100, 000 1893 ................. . 
1886.................. 140, 000 1894 ................. . 
1887.. . . . . . . . . . . . . . . . . 100, 000 1895 ................. . 

IMPORTS. 

35,155 
23,720 
16,587 
2il,417 
16,639 
13,887 
22,542 

Value of buhrstones and millstones importfd into the United States fron~ 1868 to 1895. 

Year ended-

June30,1868 ............. . 
1869 ............. . 
1870 ............. . 
1871. ............ . 
1872 ............. . 
1873 ............. . 
1874 ............. . 
1875 ............. . 
1876 ............. . 
1877 ............. . 
1878 ............. . 
1879.. ........... . 
1880 ............. . 
1881. ............ . 
1882 ............. . 
1883 ............. . 
1884 ............. . 
1885 ............. . 

Made 
Rough. into mill. 

$74,224 
57,942 
58,601 
35,406 
6fl,062 
60,463 
36,540 
48,068 
37,759 
60,857 
87,679 

101,48,1 

120,441 
100,417 
103,287 
73,413 
45,837 
il5,022 

stones. 

$2,419 
2,297 
3,698 
5,967 
8,115 

43,170 
66,!191 
46,328 
23,068 
1, 928 
5, 088 
4,631 
3,495 

747 
272 
263 
455 

Total. 

$74,224 
60,361 
60,898 
39, 104 
75,029 
6S,578 
79,710 

115,059 
84,087 
83,925 
89,607 

106,572 
125,072 
103,912 

104,034 
7il,685 
46, 100 
35,477 
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Value of buh1·stones and rnillstones irnported into the United States, etc.--Con tinned. 

---~- ------------
1 Made 

Year ended- . Rough. into mill- Total. 

Dec. 31, 1886 .......... ___ . $29,273 

1fl87 .... -----· ---- 23,816 

1888 ........ ------ 3fi,523 

1889 .... ---- ...... 40, 432 

1890 ...... ---- .... 32,892 

1891. ..... ---- .... 23,997 

1892 ...... -------- 33,657 

1893 .......... ---- 29,532 

atones. 

$662 
191 
705 
452 

1,103 
42 

529 
729 

$20,935 
24,007 
37,228 
40,884 
33,995 
24,03!) 

34, 186 
30,261 

1804. . __ ..... _ .. . . . . ___ .... _ .. __ .. _ .. . a 18, 087 

18D5.............. .......... .......... a20,316 

a Not separately classifiecl after 1893. 

GRINDSTONES. 

Grindstones of domestic manufacture are obtained from the sand
stone deposits which extend along the shores of Lake Erie for some 
distance east and west of Cleveland, Ohio, and as far inland as Mari
etta, and on Lake Huron above Detroit, Mich. In Mineral Resources 
for 1886 the m:ethods of manuf;tcture and use are given in detail, 
together with a tabular statement of the several varieties, foreign or 
domestic, that occur, with their special uses. Five varieties are pro
duced in the United States-four in Ohio and one in .1\fichigan. The 
four in Ohio are: (I) Berea, fi11e sharp grit, used specially for sharp
ening edge tools; (2) Amherst, soft loose grit, for edge tools and saws; 
(3) Independence, coarse sharp grit, for grinding springs and files and 
for dry grinding of castings; (4) Massillon, also coarse sharp grit, for 
large edge tools, springs, tiles, and dry castings. The Huron (Michi
gan) stone has a fine sharp grit, aml is used for sharpening edge tools 
when a very fine edge is required. 

The production of grindstones has been seriously affected by the 
trade depression of the past few years. In 1891 the value of the 
output was $476,113. In 1892 it dropped to $272,244, but reacted in 
1893 to $338,787. In 1894'it fell to $223,214, and reached the lowest 
point of $205,768 in 1895, less than 45 per cent of the value of the 
product in 1891. The large decrease in value is brought about by a 
combination of smaller out1mt and reduced prices. 

17 GEOL, PT 3--59 
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In tLe following table is shown the value of grindstones produced in 
the United States since 1880: 

Val,ue of grindstones p1·odtwed in the United States, 1880 to 1895. 

~ --- y,.,_ __v_al_u_e_. _ I-----Y_e_a_r_. ____ Value. ~ 
1880. - - - - . - - - - - - - - - - - - - - $500, 000 1888- - - - - - - - - - - - - - - - - - - - $281, 800 
1881.--- ---- ------ . ----- 500, 000 
1882--- .. --. ------ ------ 700, 000 
1883.--. ---------- ------ 600,000 
1884_--- ---- . - ---- ------ 570, 000 
1885---- . --- ---- ---- ---. 500, 000 
1886. - - - . - - - - - - - - - - - - - - 250, 000 
1887. - ---. -----. ------ -- 224, 400 

1889.-- ... -- .. ·- .... - --· 
1890.----.---.--.--.--.: 
1891. ... ------ ·----- ----
1892.--------. --- --· .. -. 
1893.-. --· --- .... -- .. --. 
1894- . - - - - - - - - - ..... - - - -
1895 .............. __ .... 

1 

439,587 
450,000 
476, 113 
272,244 
338,787 
223,214 
205,768 

G1·inrlstones importe(l and ente1·ed for constwtption in the United States, 1808 to 1895, 
inclusive. 

r-------

Finished. Unfinishetl or rongh. 

Year ended-
Qunnlity. 

I 

Value. Quantity. I Value. 
----- ···---

I 

-~~~·~ -t~~-·~·-1 Long tons. I 
Jnne 30, 1868 ........ T .......... $25,640 $35,215 

1860.------ ....... -.- .. 15,878 ---------- fl9,715 
1870. - .. - - - - . ---------- 29,161 ---------- 96,444 

1871.-- ·----- 385 43,7~1 3,957.15 60,935 

1872' . - - - - - .. 1,202 13,453 10,774.80 100,494 

1873.-------- 1,437 17,033 8,376.84 94,900 

1874 ..... ---· 1,443 18,485 7, 721.44 87,525 

1875.------ ·- 1,373 17,642 7,656.17 fl0,172 

1876 .. ------- 1, 681 20,262 6,079.34 69,927 

1877. - - .. - - - - 1, 245 18,546 4,979.75 58,575 
1878 ..... ---· 1, 463 21,688 3, 669.41 46,441 
1879 ...... - .. 1, 603 24,904 4, 584-. 16 52,343 
1880.-- .. - .. - 1,573 24,375 4,578.59 51,899 
1881. ... --. ·- 2,064 30.288 5,044.71 56,840 

1882. -· ----- 1,705 30,286 5, 945. 6i 66,93() 
1883.- ....... 1, 7:);) 28,055 6,945.63 77,797 

188<1. -· ·----· ---------- ---------- ---------- ----------
1885 .. -.--. ·- ----.-- ...... --. ---- . --- -·---- ·-.- -· ... -I . 

Dec. :u, 1886 ............................. ---- --.--- -·-· .. ----
1887. __ .... __ I ____ .. _ .... ____ ......• __ .. __ •• _____ .. __ . 

I I 

~~~:: ::::::::1:::::::::: :::::::::: ::::::::::1:::::::::: 
i890 .. -... - .. . . - - - - - - - . . - - - . - - - .. . - - - . - - - - - -- .. - . - ... 
1891. ---- ---- --- .. -- --- ... --- ---- ------ ---- .. ---- .. -. 
1892. --.---- .. --- .. ---· -----. --- .. ---.- ---- . ----. ----

I 
1893. - - - - - - .. - . - - . - - . - . . - - - . - - - .. . - . - - - - - - . - . - - - - - - - -
1894 .. - . -.. .. --- .. -- .... -- .. -- .... -- .............. .. 

____ 1_8_9o_· ._._-_ .. _._ .. _·_·_·_--_·_--_· .. ~---_--_·_--_· ~ ................. .. 

a Since 1884 classed as finished or unfinished. 

Total value. I 

$60,855 
115,593 
125,605 
104,716 
113, 947 
111, 93:3 
106,010 
107,814 
90, 189 
77, 121 
68, 12() 
77,247 
76,274 
87, 128 
97,225 

105,852 
a86, 28!) 

50,579 
39, 149 
50,312 
:'i1, 755 
57,720 
45,115 
21,028 
61,052 

59, 569 I 
52,61\8 
fi,1, 276 
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OU"'STONES AND WHETSTONES. 

PRODUCTION. 

The value of the finished product in 1895 amounted to $1.55,881, the 
highest figure ever attained. 

The statement of the production of oilstones and whetstones included 
also that of scythestones and kitchen and shoemakers' rubstones. The 
rough material from which they are made is obtained from various 
localities in the United States. The higher grades of oilstones are 
made from two grades of novaculite quarried in the vicinity of Hot 
Springs, Ark., and known, respectively, as "Arkansas ;• and "Wash ita" 
stone. Fine-grained sandstone, called "Hindostan" or "Orange'' 
stone, from Orange County, Ind.; Lake Superior stone, quarried in 
Cuyahoga County, Ohio, and a similar material knowi1 as Labrador 
stone, from Cortland County, N. Y., and chocolate stone from Lisbon, 
N. H., are used for whetstol!es. Scythestones and rubstones are made 
from Indian Pond Lamoille stone, quarried in Grafton County, N: H., 
and Orleans County, Vt., from Berea grit (which also furnishes grind
stones) and from some of the Indiana sandstone. 

The production of oilstones, etc., in the United States has for several 
years been practically controlled by one concern, the Pike Manufactur
ing Company of Pike Station, N. H. This company owns quarries at 
French Lick, Georgia, Orangeville and Paoli, Incl.; Haverhill, Pier
mont, Orford, and TJisbon, N.·H.; Truxton, N. Y.; Westmore and 
Browning-ton, Vt., and besides having its own quarries and 1,000 acres 
of quarry land in Garland 0ounty, Ark., this company has contracted 
with all the individual quarrymen for their entire output for a number 
of years. Under these circumstances the first uniform selling value 
that can be placed upon the product is for the finished articles, which 
for the past five years has been as follows: 

Value of oilstones, whetstones, etc., produced in the United States since 1891. 

I Year. v~ 
~~-------------------------- ~I 

~::~:::::: :::::::::::::::.-:: :::::::::::::::::: $~~~: ~~~ I 
1893------ ---- -----. ------ . ----- --- --- ---- ---- 135, 173 ' 
1894 __ • ____ . ____ . ________________________ . _ _ _ _ _ 136, 873 I 
1895 .... _ -.- _____________ . --. _________ . -_-_-_· -_-_--_-_.___155, 88r 

From 1880 to 1890, inclnsive, the product and value of the rough 
stone has been published in these reports, exception being made in the 
case of the output for 1890, when the value for the unfinished product 
was given for the novaculite of Arkansas, and in all other cases the 



932 MINERAL RESOURCES, 

value of the finished stones is quoted. The annual production from 
1880 to 1890 was as follows: 

I 
Product of oilstones and whetstones from 1880 to 1890. 

1- -18_8_0 ____ .-.-.-__ -_-_-_ ~----~-:--__ -_-_ -__ -_-_ -.. -.-.-. -.• -.-. 1 --p-:2-UO-~d-~0--0-l ~:: I 

I ~::~:::::: ~::: ::::::::: -_::::::: :::: :~~: ~~~ 1~: ~~~ 
1883-- -- -- -- -- - -- • -- - -- -- -- -- -- -- -- 600, 000 10, 000 

1884 .... ------ --·---- ---- ---· -----· 

1885------ ---- ---- ---- ---- - ---- . ---

1886 .. --------------------.--------

1887-- -- -- - -- -- -- -- -- -- -- -- -- -- -- --

1888 .. ------------- ---- ---- . --- ----

800, 000 12, 000 

1,000,000 15,000 

1, 160, 000 15, 000 

1, 200, 000 16, coo 
1, 500, 000 18, 000 

1889---- ------ ---- ---- - --.- . --. ---- 5, 982, 000 32,980 

69,909 1890-- - -- - -- - -- - -- -- - . - - -- - - -- - -- - - ---- -- -- - -- --

The reports of production by the Pike Manufacturing Company have 
been furnished this office annually since 1892, with permission to pub
lish. They may be taken as indicative of the condition of the industry, 
and are shown in the fol1owing table. These figures are not claimed 
to be exact, but are estimated, though sufficiently approximate for all 
practical purposes. 

Production of oilstones, etc., by the Pilce §[anufacturing Company in 1892, 1893, 1894, 
and 1895. 

I 
1892. 1893. -I Kincl. 

Output. Value. Onft>ut. Value. 
--

'\Vnshita stone ......... pounds .. 400,000 $60,000 300,000 $45,000 

Arkansas stone __ .. -- ..... do-- .. 20,000 12,000 _12, 000 12,000 

Labrador stone ........... do-- .. 500 50 200 20 

Hindostan stone .......... do .. -- 300,000 15,000 250,000 13,000 

Sandstone ............... do .... 100,000 2,000 100,000 2,000 

Chocolate stone .......... do---- 20,000 2,000 20,000 2,000 

Scytbestones ............ gross .. 16,000 50,000 13,000 40,000 
--

Total valne .... , ... __ ..... ·----- ---- 141,050 ·--------- 114,020 
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P1·oduction of oilstones, etc., by the Pike .Jianufacht1"ing Company, etc.-Continued. 

1894. 1R95. 

Kind. 
Output. Value. Output. Valnc. 

vVashita stone ......... pounds .. 300,000 $<15, 000 250,000 $40,000 

Arkansas stone ........... do .... 15,000 15,000 15,000 20,000 

Labrador stone ........... do .... 100 10 ········-· ........ -.. - ........ -.. 

Hindostau stone .......... do .... 300,000 15,000 300,000 12,000 

Sandstone ............... do .... 100,000 2, 200 100,000 2,000 

Chocolate stone .......... do .... 25,000 2,500 10,000 1,000 I So ytheo tonoo . -- --- -- .... gro"" -- 15,000 45,000 15,000 47,750 
----

Total value ............... : .. -- ...... ! 1::?4, 710 ···-·- ---· 1::?2,7GO I 
I 

IMPORTS. 

The following table shows the total value of all kinds of hones and 
whetstones imported since 1880: 

Intpo1"ts of hones and whetstones since 1880, 

~-Year emletl- Value. Year ended-

'""··- I 
$14, 185 Dec. 31, 1888 .............. Jnne 30, 1880 ............. $30,616 

1881 ............. 16,631 1889 .............. 27,400 

1882 ............. 27,882 1890 .......... ---- 37,454 
1883 ............. 30,178 1891 .......... ---· 35,344 

1884 ............. 26,513 1892 .............. 33,420 

1885 ............. 21,434 1893 .... ---· ... · ... 25,301 
De'c. 31,1886 ............. 21,141 1894 .............. 26,671 

1887 ............. 24,093 1895 .............. 32,439 

CORUNDUM AND EMERY. 

PRODUCTION, 

In 1895 the total amount of corundum and emery mined in the 
United States was 2,102 short tons, valued at $106,256, against 1,495 
short tons, worth $95,936, in 1894. The amount of the product was 
larger than iu any previous year except 1889 aud 1891, and the value, 
while greater by $10,000 than in 1894, was less than in 1892 or 1893. 
There was an increased production both of corundum '1nd emery, the 
output of the latter, from Westchester County, N. Y., showing the 
greater increase. In 1889 the production of Westchester County emery 
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did not exceed 30 tons. In 1894, five years later, the shipments 
amounted to more than 500 tons, and in 1895 to little less than 1,000 
tons. 

The producers of both emery and corundum are averse to giving pub
licity to their business, and in order to maintain the confidential nature 
of the statistics, the production of the two minerals is stated together 
in the following table: 

Annual p1'0duct of co1·undwn and eme1·y since 1881. 

ear. 

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

1881.. 
1882. 
1883. 

1884.-
1885 .. 
1886. 

··-·· ---
-------

--------

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

(,\uantity. 

, Short ton.~. 

500 
500 
550 
600 
600 
645 
600 
589 

Value. II Year. Quantity. Value. 

Short tons. 

$80,000 188!)_ - - - -- ---- 2,245 $105,567 
80,000 1890 ______ ---- 1, 970 89,395 

100,000 1891. _____ ---- 2,247 90,230 
108,000 1892 ______ ---- 1,771 181,300 
108,000 1893- - -- -- - -- - 1, 713 142,325 
116,190 1894 .. ---- ---- 1,495 95,936 
108, 000 1895 ______ ---- 2,102 106,256 
91,620 

- ----

IMPORTS. 

The corundum used in the United States is exclusively of domestic 
production. Emery is imported from Turkey and the island of Naxos, 
one of the Cyclades group in the Grecian .Archipelago. 

The following table shows the imports of emery from 1867 to 1895: 

Ernery imported into the United St.ates fron~ 1867 to 1895, inclusive. 

Grains. 

Year ended- ----
Q nantity. Value. 

J nne 30, 1867 ....... 

1S68 .. ____ . 

1869." .... 

1870------ . 

1871.----- . 

1872 .. -" .. 

1873.-----

1874------

1875 ... ---

1876.-----

1877. ... .. 

1878 ... ---
1879 .... .. 

1880.-----

--

p ounds. · 

--------· ---····· 
......... -------· 
--------· ·--··--· 
--·------ ·····-·· 
--------- ··--·---
-------·· ........ 
610,117 $29,706 

331, 580 16, 216 

487,725 23,345 

385,246 18,999 

343,697 16, 615 

334, 291 16, 359 

496, 633 24,456 

411, 340 20,066 

--

I Ore or roek. Pulverized or 
ground. Other 

manufae-
turcs. 

Quantity. Value. Quantity. Value. 

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

Long tons. Pound&. 

428 $14,3n 924,431 $38,131 ~----------
85 4, 531 834,286 3J, 549 ----------

964 ~5, 205 924, 161 42, 711 
1 
.. __ ... - .. 

742 25, 335 644,080 29, 531 I __ .. ______ 
615 15,870 613,624 28,941 ----------

1, 641 41,321 804,977 36,103 . ......... 
755 26, 065 343,828 15, 041 $107 

1, 281 43,886 69,890 2,167 97 

961 31,972 85,853 2, 990 20 

1, 395 40,027 77,382 2, 533 94 

852 21,964 96,351 3, 603 ········-· 
1, 475 38,454 65,068 1, 754 34 

2,478 58,065 133, 556 4, 985 ·········· 
3, 400 76,481 223,855 9, 202 145 

--·--

Total 
vain e. 

----

$52,504 

38,080 

77,916 

54,866 

44,811 

77,424 

70,919 

62, 36fi 

5H, 327 

61,653 

42, 182 

56, 601 

87, 506 

105,894 
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Emery imported into the United States j1·om 1867 to 1895, inclusivc-Coutinue<l. 

~ended-

4, 145 121, 710 513, 161 

2, 445 55, 363 104,:)14 

3, 782 88,925 365,947 

2, 078 45, 03~ a 144,380 

1301. .... . 

1892 ..... . 

503, :l.\7 18, 937 

534,968 20,382 

90,658 3, 729 

566,448 .22, 586 

5,175 03, 287 
I 
1 .......... 

5, 234 88, 727 ----------
3,867 97,939 1 ......... 

2, 530 67, 5/:1 
I 
·······-·· 

5, 280 95,_62;) ---------
I 

1893 ..... . 516, 95:~ 20,073 5, 066 103. S7o ----······ 
1894 ..... . 507,713 18, 645 2, 804 51, .:!87 : 

---------· 
1895 ..... . 678, 761 25,066 G, 893 · 80, 38G . .. 

a To June 30, only; since, classed with grains. 

2, 412 

3,819 

1, 841 

27,586 

1n, 638 

68, 209 

118,246 

218, 966 

!2~, 367 

71,302 

120, 62:1 

127,767 

71,973 

13:1,038 

I 

I 

_I 

CORUNDU~1 DEPOSITS OF. THE 80UTHEHN APPALACHIAN 
HEGLON. 

By .J. A. HoL~ms. 

The pro1luction of corundum in the United States has been practi
cally limited to the southern Appalachian region, by far the larger 
part of the product having come from a few mines in :Macon, Jackson, 
and Transylvania counties, in North Carolina, and Habun County, Ga. 
The rocks with which the larger part of this corundum has been found 
associated may be designated in a geueral way as basic magnesian 
roeks, ineluding under this term the peridotites ( dunite, hartzburgite, 
amphibole-pierite, forellenstein), pyroxenites (enstatite rocks, '\Veb
sterite), and amphibolites (smamgdite ( ~), edenite ( ~) ), the former of 
these groups being by far the most abundant. 

These rocks occur in a series of narrow and elongated lenticular 
masses, in that extensive series of crystalline gneisses and schists to 
be found all the way from New England into Alabama, though par
tially covered by later deposits in New Jersey and Pennsylvania, New 
York, western Massachusetts, and Connecticut. It may be said, also, 
that with these peridotite rocks in Massachusetts and New York occur 
the important emery deposits in Westchester County, N.Y., and at 
Chester, Mass. These peridotite rocks have been traced at intervals 
from New York southward through Pennsylvania, l\'Iaryland, and Vir
ginia into Alabama, but thus far the known workable deposits of 
corundum are found in the southwestern portion of North Carolina and 
in the northeastern portion of Georgia. 
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Preliminary reports have been recently published by the Geological 
Surveys of Gcorgia 1 and North Carolina 2 describing iu some detail 
the corundum deposits in each of tl1ese States. In the latter of these 
reports a carefully prepared geologic map is given, which shows the 
distribution of the corundum and basic magnesian rocks with which it 
is assoeiated in western };-orth Carolina and northeastern Georgia. 
The larger part of this region is occupied by the broad bt-'lt of gneisses 
aiHl crystalline schists of supposed Arcluean age, which lie between 
the Blue Ridge and Great Smoky Mountains. 

Along the line of the Great Smoky Mountains, extending southward 
from the vicinity of Johnson City, is a belt of shales and limestones, 
couglomerates, and sandstones, resting unconformably on the under
lying gneisses. This belt is quite narrow at its northern end, but 
widens to more than 20 miles along a section of the Little Tennessee 
River. To these rocks, the exact age of which is still unknown, the 
term Ocoe~ has beeu applied. Another exceedingly narrow belt of 
similar rocks extends from South Carolina in a northeasterly course, 
near the crest of the Blue Ridge to Watauga County, where it spreads 
out iu a somewhat irregular way (due probably to the faulting of the 
rocks), and has an aggregate width of some 15 miles; whereas farther 
southward, in Transylvania County, its width is probably in places less 
than 1 mile. 

Between these two somewhat parallel Ocoee belts is the exten.sive 
area of gneisses and crystalline schists in which occur the numerous 
lenticular masses or dikes of the peridotite and associated basic mag
nesian rocks. From Yancey County, N. C., southwest into Rabun, 

· · Towns, and Union counties, Ga., these have been found to be corun
dum bearing, and this portion of the area may be designated as the 
corundum belt of the southern Appalachian region. The masses of 
peridotite rock are usually only a few hundred feet across, and have a 
length of from a few lmndred yards to a mile or more, this greater leugth 
being usually in the same direction as the strike of the rocks of the 
region (N. 30 to 40 E.). At Webster, Corundum Hill, and Buck Creek, 
North Carolina, and J.1aurel Creek, Georgia, and some other places, the 
form varies from this type, being less elongated. The strikes and dips 
of these rocks in most cases conform to those of the gneisses and schists, 
though in other cases they appear to break across those of these inclos
ing rocks. The origin of the peridotites is still a matter of some doubt, 
but the evidence generally appears to point to their being eruptives.3 

In some portions of the area, as in Haywood, Buncombe, and Mad
ison counties, the lenticular peridotite masses fqllow each other along 
a few well-defined lines, as though they represented the somewhat 

I Corundum in Georgia, Bull. 2, Geol. Survey of G~t., 1894, by Franc~s P. King. 
•Coruntlnm anrl the Basic Magnesian Rocks of Western North Carolina, Bull. 11, Geol. Survey of 

North Carolina, 1896, by J. V. Lewis. ' 
'S"e Origin of the Peritlotites of the Southern Appalachians, by J. Volney Lewis, Rlishn ~Mitchell 

Society Journal, Part II, 1895, pp. 24-37. 
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disconnected portions of extensive dikes. In Transylvania, Jackson, 
Macon, and Clay counties, N. C., and Ra.lmn and Towns counties, Ga., 
they are exceedingly numerous and have been found at hundreds of 
localities across an area nearly 40 miles wide. At many of these places 
they have been found to carry more or less corundum. They are also 
exceedingly numerous near the crest of tl1e Blue Ridge Mountains 
in the western part of Transylvania and the eastern part of Jack
son counties, in the 11eighborlwod of Big Hogback Mountain, where 
the Sapphire Corundum mines are located, and in a belt extending 
northeast and southwest from this point. In another belt which ex
tends northeast and southwest of Corundum Hill, in Macon County, 
at which poin't are also important corundum deposits, and in a short 
belt extending from the 11oted Buck Creek corundum deposits in Clay 
County in a southeasterly direction across into Georgia. 

OCCURRENCE AND DISTRIBU'l'ION OF CORUNDUM. 

As a rock constituent corundum has been associated with other 
n;~inerals under a number of different conditions, but as a commereial 
product it has been found usually in the gravel beds of streams, or, 
w ben in place, in veins or dikes of feldspar; or· associated with chlo
rites and vermiculites in the peridotites and serpentines of the eastern 
States. 

By far the larger part of the corundum mined in the southern Appa
lachian region has been found associated with the peridotites in the 
bands of chlorites and vermiculites developed either between the 
masses of peridotites and the adjacent gneisses, or along the joint 
planes even toward the interior of the peridotite masses. These chlo
rite and vermiculite bands,. which vary in thickness from a few inches 
to more than a dozen feet, in places have the corundum distributed 
throughout their mass with some degree of uniformity, though in other 
places the corundum will be concentrated more or less in certain por
tions of the bands, the remainder of the material being nearly or quite 

.. barren. Such has been the condition of things exhibited at Corundum 
Hill. 

A considerable amount of corundum has been found in amphibolite 
rock, either in the dike-like masses of this rock found at Buck Creek, 
in Clay County, where the corundum crystals are scattered through the 
rock associated with minute grains of picotite, or, as in another case, 
as at the Acme mine, near Statesville, in Iredell County, along the joint 
planes and borders of the amphibolite rocks, where the corundum 
occurs along with the amphibolite developed to a thickness of from a 
few inches to several feet. The corundum also occurs in this latter 
locality in the feldspar veins or dikes which occur in these hornblende 
rocks. 

A limited amount of corundum has also been found in bands of chlo
rite schist, which in some portions of this area may be traced in a. 
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generally northeast to southwesterly direction for a distance of several 
miles, and having a width sometimes as much as several hundred feet, 
though usually much narrower. 

In still other cases corundum bas been found in considerable quan
tity in gneiss rock without their being any direct association, as far as 
is known, with the peridotite. Thus in a number of North and South 
Carolina localities the corundum seems to occur in the gneiss, in 
crystals or nodules surrounded by a sl1eath of muscovite. One case 
of this sort may be mentioned on the west slopes of Chunky Gal 
Mountain in Clay County, and another at Laurens, .S. C. 

A very considerable amount of corundum, especially that found in 
foreign countries, as in India, Ceylon, China, Armenia, Siberia, Bactria, 
as well as some of that found in North Carolina, has been mined from 
gravel deposits. The only locality in the southern .Appalachian region 
where the placer ruining for corundum has been carried to any consid
erable extent for the past few years is that on Cowee Creek, 8 or 10 
miles north of Franklin, in Macon County, where the main object ap
pears to have been the discovery of gem corundum. Here the gravel 
deposits along Cowee Creek occur in a valley from 100 to 400 yards in 
width, and are being :worked by a company for a distance of 2 to 3 
miles by improved hydraulic methods. The gravel·along the banks of 
the stream is from 4 to 10 feet in thickness made up of debris from the 
adjacent hills, and there is usually from 2 to 4 feet of quartz below 

· overlaid. by from 4 to 8 feet of finer sands, loam, and clay. In several 
other localities, in .Jackson, Macon, and Clay counties, however, the 
placer mining for corundum has been. carried on to a small extent. 

As stated above, corundum in commercial quantities appears to be 
limited to that portion of western North Carolina south of the French 
Broad River (especially Jackson, Transylvania, Macon, and Clay coun
ties), and to Habun, Towns, and Union counties, Ga. The peridotite 
rocks extend into northeastern .Alabama, but no workable bed of 
corundum bas as yet been discovered in that reg'ion. These rocks 
extend across the State of Georgia, and corundum has been Jound 
in a dozen or more counties (Lumpkin, Ilabersham, Hall, Cobb, Pauld
ing, Douglas, Carroll, Heard, Troup, and Walton-in addition to the 
three mentioned above), but in a majority of cases only in limited quan
tities. The mine of the Hampden-Emery Company, in Rabun County, 
Ga. (Laurel Creek or Pine Mountain mine), luis yielded a considerable 
quantity of commercial corundum. In South Carolina, corundum has 
been found in Laurens, .Anderson, and Oeonee counties, in the first two 
of these the deposits apparently lying outRide of the peridotite belts. 

In the States to the northeast, corundum has been found and mined 
to a limited extent in Pennsylvania; and it has been found iu a few 
places in Virginia, New York (Orange and Westchester counties), and 
Massachusetts (Chester)-the two latter occurrences being in the form 
of emery-and in Maine and Canada. 
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In N ortl1 Carolina, corundum bas been found at IJearly 300 localities, 
in 20 or more counties, in a majority of cases within the peridotite belt; 
but in a number of cases, as in Iredell, Alexander, Gaston, Burke, and 
Cleveland counties, the discoveries bave been entirely outside of this 
belt and within the great gneissic area. At ouly one of these latter, 
however, bas corundum been mined on any considerable scale, namely, 
at the Acme Corundum mine, near Statesville, Iredell County. 

Many of these eorundum localities have been described elscwhere.1 

'l'he limits of the present paper permit only a few of the important 
localities being mentioned here. 

CORUNDUJ\I J\IINES AND MINING. 

The Corundmn Hill mine, perhaps the most widely known and the 
most extensively worked corundum property in tile country, has been 
fully described elsewhere. 2 The corundum-carryiug rock here is maillly 
that variety of peridotite described as dnnite. This occurs ill the form 
of a rather blunt lens-shaped mass of about 10 acres in extent, which 
has at least two fairly sharp arms projecting out into the gneiss on its 
nortllwest side. -Along the lines of contact between the dtmite and the 
gneiss are belts of chlorite and vermiculite, usually varying from l to 12 
or 15 feet ill width, which carry the larger part of the corundum. The 
mass of dunite is also broken by a system of joints, and along these 
joint plains are often similar, though Jess extensive, belts of corundum
bearing vermiculite and chlorite. Numerous corundum crystals are 
also found in portions of the gneiss immediately contiguous to the 
chlorite and vermiculite zones. 

The method of mining- corundum adopted here is comparatively simple 
and crude. Near the surface open cuts are_ run along the line of these 
vermiculite and chlorite zones, which material is usnally removed with 
a pick and slwvel, and it is then carried to the dump in wheelbarrows 
and hand cars. When the miniug operations have extended to such a 
depth that it is difficult to keep tbe side walls from sliding in on the 
working areas, timbering is resorted to, and drifts are ~ut into these 
corundum-bearing zones and the material removed in a similar manner. 
In milling the corundum-bearing gneiss, similar methods arfl adopted, 
but tl1e rock material being exceedingly hard, has to be blasted and 
the fragments subsequently crushed. Mining operations were begun 
here in 1871 by Col. C. W. Jtmks, wbo mined largely for gem cornu
dum. :i\iining operations for abrasive corundum were begun by Dr. 
B. S. Lucas in 1878, and have continued since that time, the annual 
output of the mines ranging from 300 to 400 tons. 

As this was the only mine in active operation during 1895, it may be 
well here also to describe briefly the methods of cleaning adopted. A 

'Bull. Geol. Survey North CarolinaNo.ll, byJ. V. Lewis, 1896. 
2 Ibid., pp. 36, 55, 69, 85, 92; Mineral Resources U. S. 1883-84, pp. 714-720; Bull. U. S. Geol. Survey 

No. 42, 1887, pp. 45, 63, etc. 
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line of sluice troughs 1~ miles long extends from the dump at the mine 
to the mill, where the final washing, separating, aud drying of the corun
dum takes place. This trough has a cousiderable fall, and at several 
places there are vertiea.l drops of from 5 to 10 feet. The vermiculite and 
chlorite carrying the corundum is taken from the dump of the mine, 
placed in the upper end of the sluice trougb, wbence it is carried by a 
swift current of water down the line to the mill, t,he swift cnrreut tend. 
ing to separate the vermiculite and chlorite from tbe heavier corundum, 
and the several vertical drops in tbe line tending to break the lumps 
and facilitate this separation, so that by the time the material has 
reached the mill the separation of the corundum from its softer and 
lighter matrix is well advanced. 

As this material reaches the mill it is thrown upon a screen with 14 
meshes to the inch, and what does not pass between this screen is 
crushed between rollers, and then along with the finer material which 
passes through this screeu originally it is placed in a gravity box and 
stirred vigorously with currents of water. '.rhe corundum and that 
part of the matrix which still adheres to it is then passed through a 
machine called a "muller" or "chaser," a process which has been 
described as follows: "In this machine t'ivo heavy wooden rollers move 
around the circumference of a shallow tub. _The partially cleaned 
corundum is thrown into this tub, and is stirred constantly by iron 
teeth that move in front of the rollers. Being thus alternately stirred 
up by the teeth and pressed down by the rollers, a scouring motion is 
continually kept up between the grains, and the impurities are gradu
ally cut away. In this action the impurities are reduced to the form of 
a fine powder, and are carried away by a small current of water which 
continually flows through the tub. This process is continued from 
three to five hours, according to the diffieulty of cleaning and the degree 
of purity required." 1 

When the cleansed eorundum is removed from the muliers it is dried 
as follows: 2 "When the material is removed from the muliers it is 
allowed to lie over night in a heap on an ineliued floor. This material, 
still wet, is carried up in an elevator and dropped vertically through a 
distanee of about 20 feet down the stack of a furnace. At the bottom 
of this it strikes an inelined plane and slides down this for a few feet 
through the flames of a wood fire. By this time it is thoroughly dry 
and is passed into a eham ber beneath, whenee it is removed with shovels 
and subjeeted to a final sifting. All material not fine enough to pass 
through a screen with 14 meshes to an inch is again passed through the 
rolls, and the entire cleaning process is repeated." 

The corundum-bearing gneiss, which is also found here to a limited 
extent, is brought to the dump in large blocks which are in some 
eases heated to a high temperature by means of a log fire and reduced 
suddenly to cold by having water poured upon them. This eauses 

'Rull. Geol. Survey North Carolina No. 11, JHOO, p. 85. 2 Ibid, p. sci. 
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the blocks to crumble into small fragmeuts, which are then passed 
through the crushers and rolls until the material is sufficiently fine to 
be passed through the screen with 14 meshes to the inch. It is then 
passed through a tub into a screw-like conveyor, revolves upon an axis 
and the particles of rock tlms grinding upon one another, the softer 
gneissic matrix is cut away an<l the corundum grains are left in part 
intact. The larger part of this :finer material resulting from the grind
ing of the gneissic matrix is washed away by the currents of water, the 
remainder and the heavier corundum settling to the bottom is then 
passed through the muliers for more complete separation. 

Unquestionably the larger portion of tl1e surface material at the 
Corundum Hill mines lias already been removed, but by running deeper 
drifts and sinking deeper shafts and in other ways following the more 
improved mining metlwds doubtless there are still to be obtained fmm 
this mine cons~derable quantities of corundum. Near Coruudum Hill, 
on the slopes of one of the prominent spurs of the Cowee Mountain:::, 
between Ellijay and ·walnut creeks, in .Jackson County, many promis~ 
ing corundum localities are found, a few of which have been mined on 
a small scale; and tliis region promises to be, in the near future, per
haps the most important corundum-producing area in the whole Appa
lachian belt. Corundum mines are now being opened up in this region 
by Mr. C. C. Foster, of Boston, and the American Corundum Company, 
on Ellijay Creek, about 7 miles southeast of Frankliu, and another 
corundum mine is now being opened up at Cartoogajay or Skeen Creek, 
about 6 miles southwest of Franklin, by Dr. H. S. Lucas. 

Sapphire or Hogback mines, in Jackson County, which were operated 
on a considerable scale during the years 1892 and 1893, were closed dur
ing the financial depression of the latter year and have not since been 
worked on any cousiderable scale, only development work being car
ried on at intervals. The methods of mining and washing the corun
dum here were somewhat similar to those described above as being 
practiced at Corundum Hill. The corundum of this.region is associated 
with peridotite and eustatite rocks, the latter generally predominating. 
In this neighborhood there were operated by the Sapphire Valley 
Mining Company some seven or more mines, all in the neighborhood of 
Big Hogback Mountain and near the Jackson-Transylvania county 
line. Specimens of corundum have been found in a number of local
ities in this vicinity, and there are many outcrops of the enstatite and 
peridotite rocks, indicating that there exist in this neighborhood very 
considerable quantities of corundum; and if the coruudum market 
improves we may expect to hear of mining here on a considerable scale 
in the ncar future. 

The Buck Creek mines, in Clay County, were first prospected by Major 
Bryson about 1875, but for six months only; two years later they were 
worked by Mr. Frank Menninger, and ten years later by Mr. Ernst for 
about nine months, and four years later by Mr. Gregory Hart for a 
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period of one and one-half years. There is brrc a large mass of perido
.tite, which, like the masses found elsewhere, is more or less jointed, and 
along the joint planes are found vermiculite and chlorite, which in 
places carry corundum. There are also considerable quantities of 
amphibolite rock in this peridotite region which contain numerous 
crystals of corundum, and a limited quantity of this rock has been 
hauled to Corundum Hill, where it was crushed and the corundum 
separated. But the principal mining operations have cm1sisted in the 
sinking of a shaft ami some drifts into corundum-bearing veins of 
coarse feldspar and hornblende along the eastern margin of the perido
tite outcrop and within a few feet of the border of the gneiss. No 
active mining work is now in progress in this region, or has been for 
several years. 

At Shooting Creek, also in Clay County, 11ear Elf post-office, is the 
Behr corundum mine, which was opened in 1880 by Dr. H. S. Lucas, 
and was subsequently operated by Herman Behr & Co. as late as 1890, 
but no work has been done there since that time. The corundum is 
found here associated with peridotite and occurs in seams or bands of 
scale vermiculite, known as "sand veins"; and it also .occurs in the 
vieinity of this mine in veins of feldspar and green chlorite, and in 
still other places in veins of feldspar associated with zoisite, and in 
masses of margarite. Much of the so-called mining of this region has 
been simply prospecting, and there still remain several deposits of 
corundum iu these different forms which have as yet been barely 
touched. 

The Carter mine, in the eastern end of Madison County, near Demo
crat post-office, was worked at intervals for several years prior to 1886 
by Messrs. ·william Carter, H. S. Lncas, 1\'i. E. Carter, Rice & Coleman, 
and Messrs. Tarr, Hamilton & Co.; but it l1as not been worked since 
that time. 'rhe corundum here is of white, pink, and blue colors, 
intergrown with greenish black spinel in a matrix of feldspar~ this 
material occurring in a vein of chlorite and vermiculite within and 
near the extreme northern end of the lenticular mass of peridotite 
several miles in length. In the region intervening between this mine 
and those of Jackson and Maeou counties, while numerous lenticular 
masses of peridotite have been found, yet no important deposits of" 
corundum have so far been discovered, though specimens of corundum 
have been picked np at a number of localitics•in this region. 

The Acme mine is the only important corundum deposit in North 
Carolina which has been worked cast of the Blue Ridge and entirely 
without the limits of the peridotite belts. It is located about three
fourths of a mile west of Statesville, in Iredell County, in which the 
ordinary country rock is a gray gneiss. Corundum has been found in 
the form of loose surface specimens in a. number of localities in Iredell 
County, and at the Acme mine they were first found in an alluvial 
deposit, clays and sands, the corundum masses being loose or attached 
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to masses of cyanite. Beneath these days and gravels a corundum
bearing vein of feldspar 2 to 21 feet in thickness was found in a massive 
hornblende rock, the vein being separated fi·om the hornblende rock 
through which it passed by bands of vermiculite. Corundum was 
found at the location of this mine in 1875 by Dr. J . .A.. D. Stevenson. 
Mining operations were begun here iu 1893 and were continued for 
some months, when the work was suspended owing to the great expense 
of removing the overlying 13 to 15 feet of clay and the large amount 
of water wllich continually poured into the works. Since that time 
some prospecting work has been done with a view of tracing the vein 
into adjoining areas where the thickness of the overburden and the 
amount of water would both be less, but no decidedly favorable results 
have as yet been reached. 

The Pine Mountain or Laurel Creek mine, in Rabun County, Ga., 
which was worked from 1880 to the spring of 1893, is the only corun
dum mine which bas been worked on any considerable scale in Georgia. 
This mine is located in a mass of peridotite (dunite), oblong and some
what irregular in ~hape and somewhat largei· than that at Corundum 
Hill. It lies directly southwest of the Sapphire aud of the Jackson 
County peridotite belts. The formation here is similar in many re
spects to that at Corundum Hill. It has already been described in 
some detail by Dr. T. M. Chatard in The Mineral Resources of the 
United States, 1883-84, and in Bulletin 2 of the Geological Survey of 
Georgia, 1894. As at Corundum Hill, the corundum is found here 
largely in a band of alteration products (steatite, chlorite, .talc) lying 
between the gneiss and dunite, and the mining methods pursued are 
quite similar to those which llave been followed at Corundum Hill. 
Part of the corundum, llowever, occurs in more solid veins of feldspar, 
and this material llas to be blasted and subsequently crushed before 
being passed througll tile cleaning and assorting machinery. 

'rHJD AlANU~'.L\.C'l'URE AND USE OP CORUNDUM. 

By CHARLES N. JENKS. 

All corundum does not make a good abrasive, and corundums frow 
different localities differ greatly in their cutting qualities. Here arises 
the first and most important question for every would- be producer, viz, 
What constitutes a good corundum~ A few weeks of careful investi
gation in tlle abrasive trade several years ago convinced me that I 
knew nothing whatever about the subject of abrasive materials beyond 
the locating of veins and the mining of corundum, and that I was not 
alone in my ignorance. It also showed that i11 contrast with tlle pro

. duction of any other raw material the responsibility of the producer 
did not cease with the furnishing of this product to the refiner, but 
making the primary work successful financially requires education as 
to what constitutes a good article of corundum, and then education of 
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the manufacturers of the grain corundum, who must in turn fully 
understand the subject, in order to place the product upon the market. 

The qualities necessary to make a grain corundum of the greatest 
possible efficiency when manufactured into wheels are: (1) It must be 
practically pure (at least 95 per cent), and all impurities containing 
water or iron must be as far as possible eliminated; (2) it must possess 
great hardness, and at the same time contain the peculiar property of 
disintegration that many corundums lack and comparatively few pos
sess in the most desirable degree; (3) it must be of' such a structure 
that it will crush or disintegrate under pressure into shotty fragments, 
rather than into pieces fiat, flaky, long, or cubical. 

~Wh.en all these points of efficiency and the quantity of the material 
have been proved to the satisfaction of the manufacturer of grain 
emery or corundum, who must refine the product and· introduce it to 
the wheel maker, the additional fact becomes apparent that the con
sumer of wheels does not discriminate and will not pay enough more 
for a corundum wheel th~n for an emery wheel to justify the average 
wlleel maker in paying much more for grain corundum than he does 
for grain emery. The best grain emery can be delivered to the wheel 
maker at 3it to 3£ cents per pound, inside price, and 4 cents outside, 
either Turkish, Naxos, or Chester. 

The present price of an all-corundum wheel is only about 15 per cent 
in excess of au emery wheel similar in all other respects. There is no 
inducement to the average wheel maker to pay 7 or 8 cents per pound 
for grain corundum (all sizes), even if it can be demonstrated to his 
entire satisfaction that it possesses twice the efficiency of emery, so 
long as the consumer will only pay for the manufactured wheels 15 
per cent advance.over emery-wheel prices. 

There are large customers in the wheel trade who thoroughly appre
ciate the value of "all-corundum" wheels for specific purposes, such as 
saw gummers, wheels for grinding chilled iron, and for other uses. 
The trade and reputation of these customers depend to a certain extent 
upon their ability to furnish corundum wheels for these purposes. 
They also produce, by a judicious mixture of corundum with emery, 
a wheel adapted to certain other classes of work and having far 
greater efficiency than clear emery. All these things, combined with 
safety in the operation of wheels and thorough workmanship, enable 
corundum to hold its position iu the trade, although the users do not 
attribute the superiority of their wheels to the corundum contained 
therein. 

In many if not all the abrasives upon the market, the fine sizes (No. 
60 and smaller} are the least efficient. This is due to the fact that the 
impurities subdivide minutely and hence run rapidly to sizes finer than 
No. 60. This has given corundum a bad reputation in many classes of 
work. It is, nevertheless, entirely feasible and economical to pro
duce sizes 60 to FFF of at least 90 per cent purity. As the impurities 
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in emery also run to fine sizes, both emery and corundum are often 
almost worthless as abrasives. There is room for improvement in the 
methods at present employed in the cleaning of both these products. 

Sources ancl cost of mnery.-Emery is an intimate mixture of corun
dum with oxide of iron, either magnetite or hematite. It owes its 
cutting qualities almost entirely to the presence of corundum, and it is 
more or less efficient as the quantity of corundum increases or dimin
ishes. If, other impurities being at a minimum, good emery were 
divested of its iron, it would be a good corundum. In the case of an 
otherwise pure corundum product, the presence of 10 per cent of iron 
is sufficient to greatly reduce its efficiency and economy. In the case 
of emery the mixture of iron is so intimate as to make its separation 
for abrasive purposes impossible, while with corundum the iron is 
readily extracted by the magnetic separator. 

Foreign trade emery is found in nearly all parts of Asia l\finor, and 
in the Grecian Islands, there being 17 deposits in N axos alone. It is 
known in the trade as "Turkish" and "N axos." The Abbott mines in 
Turkey are thought by many to produce the best emery stone. Others 
prefer the best Naxos to any of the other foreign emeries. My own 
experience is in favor of the Turkish; but whatever comparative result 
might be disclosed by sufficiently exhaustive experiments, it is a fact 
that emery from different foreign localities varies greatly in efficiency. 

Five distinguished experts upon corundum and emery, who are 
actively engaged in the trade, have stated to me that in their opinion 
there is no emery proper in the United States. I agree with the late 
Prof. J. Lawrence Smith, who said, "I consider the Chester mineral as 
true an emery as that of Naxos." It contains au intimate mixture of 
iron, although on an average less than the foreign emeries, but it can 
not be separated by magnetic apparatus. It possesses a greater effi
ciency than the best foreign emery, although less than one-half the 
efficiency of pure corundum. 

Other localities in the United States which are mentioned in Govern. 
ment reports and by other authorities as yielding emery are Peekskill, 
N. Y., Tallapoosa, Ga., and one or more points in North Carolina. 

The present tariff on emery, since August 27, 1894, is as follows: 
Emery grains, and emery ground, pulverized, refined, or manufactured, 
0.8 cent per pound; emery wheels and files, 20 per cent ad valorem; 
emery ore, free of duty: 

Prior to this the tariff was 1 cent per pound on emery grains; emery 
ore free. 

One authority (Stevens) says: "Good clean lump stone can be con
tracted for here (Smyrna) on board ship at $19.50 to $20.70 per ton of 
2,240 pounds. The same quality, but in smaller pieces, 'at $3.65 per 
ton less." This is an average price of less than 1 cent per pound. 
Another authority (Heap) gives average price at Smyrna at $19.50 per 
ton of 2,240 pounds. 

17 GEOL, PT 3--uO 
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From other reliable sources in the trade it is learned that the average 
cost of lump stone at· either New York or Boston is less than 1 cent 
per pound. Emery stone is shipped from the Turkish and Grecian 
mines in sailing vessels as ballast at merely nominal figures, or with 
no charge; or when by steamer to New York or Boston, at the rate of 
$1.22 to $2.44 per long ton. Our annual importation of emery stone is 
about 5,000 tons. The total annual production of corundum from all 
sources during the years 1893 to 1895, inclusive, was less than 400 
tons. 

'l'he manujactut·e of grain emery.-Eight or nine mills manufacture 
the bulk of the grain emery which is produced in the United States. 
The Levant Company, with headquarters in New York City, operate 
in the trade for four of these mills, namely, the Walpole, Jackson, 
Diamond, and New York. 

The processes of manufacture of grain emery are quite expensive, 
and from the lump to the finished product in kegs it costs fully l~ to 
1~ cents per pound. This added to the cost of raw material (stone), 1 
cent per pound, makes the total cost to the manufacturer 2i to 2z 
cents. The expense of marketing varies, but is necessarily consider
able, yet the competition is so great that the best article on the market 
can be obtained at 3z to 4 cents, freight paid, which leaves a margin 
not exceeding 1 cent per pound, and probably less in some cases. 

The wheel trade.-There are to-day about 25 concerns, great and 
small, in the United States, engaged in making abrasive wheels. No 
large company has really been forced out of existence during the past 
three years by competition, but the small ones have suffered. In 1892 
a price 75 per cent off the standard li::;t (which all emery-wheel con· 
cerns quote) was as low as could be secured for good emery wheels. In 
1895 discounts varied from 60 and 10 to 80 and 10, freight paid, so 
fierce has been the competition. Several of the 25 wheel makers are 
quoting 80 per cent off. I think only two or three of the entire num
ber in the United States have maintained their old prices, and this is 
due to the general superiority of their wheels and to their great 
deserved reputation. 

The present or past miners of corundum can not be blamed for the 
quality of the material they have placed upon tbe market. In most. 
cases ignorance of corundum mining, of what constitutes a good and 
reliable product, and the market conditions have Mnspired to curtail 
the production of a pure article and to discredit its efficiency in every 
attempt. There is no way of determining, even approximately, the 
efficiency of a corundum product or its actual market value but the 
competitive wheel tests against the standard now on the market, 
conducted under conditions of absolute accuracy and impartiality as 
nearly as these conditions can be secured by human watchfulness. 
This should be the first step in all corundum-mining operations. 

The writer has no faith in a chemical analysis as determining even 
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approximately the efficiency of an alleged corundum. Its great value 
is of course admitted for determining the existence of corundum in any 
considerable quantity as an ingredient in a doubtful pro(luct. 

The fact tltat a corundum sample assays a large percentage of alu
mina is, however, no propf either of its purity or of its abrasive effi
ciency. Many of the common associate minerals and much of the 
impurity contained in various products upon the market contain a 
large proportion of alumina by assay. Margarite or emery lite conk,in 
at times 50 per cent. The chloritcs show from 5 to 35 per cent. Neither 
of these substances possesses any useful abrasi~e propert.ies when they 
arc present in the wheel. On the contrary, they may be expected, if 
present in any quantity, to greatly impair its efficiency. 

The future of corundum production.-The three dift'erent trades, 
mining, cleaning, and wheel making, should be associated under one 
head. This would be a saving (1) on· freight, (::l) of the entire profit 
now charged for cleaning and grading, and (3) on the fine sizes. 
Instead of shipping from the mines a 50 per cent product and paying 
freight on worthless impurities to the extent of one-half the entire 
transportation weight, corundum can be refined and graded on the 
ground at a small additional cost-much less than that whicll is neces
sarily incur{·ed in trade centers. The middle man-the manufacturer 
of grain corundum-would be eliminated entirely. Thus far there 
appears a saving of at least one-fourth of a cent per pound on freight; 
three-fourths of a ce!1t in decreased cost of refining as at present con
ducted, and refiner's profit, 1 ~ent more; a total saving of 2 cents per 
pound over existing conditions. The wheel-making end of the busi
ness located in the trade centers could then operate ·with the sizes 
most in demand without a necessity of shipment of sizes not needed. 
The advantage of close touch between these departments, mining and 
wheel making, would greatly exceed those afforded by the present 
method of doing business. 

INFUSORIAL EAR'l'H. 

OCCURRENCE. 

Deposits of infusorial earth, or tripoli, occur in several of the Atlan
tic States, and it has been mined in Connecticut, New Hampshire, New 
Jersey, Maryland, and Virginia. It also occurs and has been mined in 
Napa County, Cal., and near Virginia City, Nev. At the latter place 
mining is not prosecuted regularly, enough being obtained in one year 
to supply the owners with sufficient crude material to last for from 
three to five years. The principal use for the material is in the manu
facture of polishing powders, etc., though it has been used to a, consid
erable extent as an absorbent in the manufacture of dynamite from 
nitroglycerine, and as a protective packing around steam boilers. Its 
use as an absorbent has been supplanted by sawdust, and the increased 
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use of asbestos in boiler packing has militated against the use of infu. 
sorial earth. Other occurrences than those mentioned above have been 
noted, particularly in some of the Western States, lmt tl1ey have not 
been worked. 

PRODUCTION. 

The production of infusorial earth is very irregular. In 1880 the 
value of the product was $45,660. In 1883 it had dropped to $5,000, 
and remained at approximately that figme for four years. In 1887 it 
increased to $15,000, but fell again to $7,500 in the following year. It 
increased to $23,372 iu 1889, and again to $501240 in 1890. The next 
year it decreased to $21,988; nearly doubled that in 1892, and again 
decreased iu 1893 to $22,582. The value of the product in 1894 was 
but little more than half of that of 1893, being $11,718. The decrease 
was clue chiefly to the suspension of mining at Ropes Creek and Dun
kirk, Mel., formerly the principal producing localities. The mines in 
Napa County, Cal., were also idle, and the production was limited to 
New Hampshire, Connecticut, New Jersey, and Nevada. The total 
output was 2,584 short tons, valued at $11,718, the smallest in point of 
value since 1888. In 1895 the product increased again to 4,954 short 
tons, with a total value of $20,514. The Napa County (Cal.) mines 
were still idle, as were those of Virginia City, Nev., and of Popes Creek, 
lVId., and Drakesville, N.J. On the other hand, the mines of Dunkirk, 
Md., were reopened, and produced nearly 3,ooq tons of earth. The 
balance was contributed by Connecticut and New Hampshire. 

The following table exhibits the annual output since 1880: 

P1·oduction of inf!tsodal earth from 1880 to 1895. 

~:. 
------~-

,... I Short tons. Value. Year. Short tons. 

1,833 $45,660 1888 .......... 1,500 1880 .......... $7,500 

1881.-.- ...... 1, 000 10,000 1889 .......... 3,466 23,372 
1882 .......... 1,000 8, 000 1890 .......... 2, 532 50,240 

1883 .......... 1,000 5,000 1891.-- ... -- .. ---------- 21,988 

1884 .......... .1, 000 5,000 1892 .......... ·--------- 43,655 

1885 .......... 1,0GO 5,000 1893 .......... ---------- 22,582 

~886 .......... 1,200 6,000 1894.-- --· .... 2,584 11,718 

1887 .......... 3,000 15,000 1895 .......... 4,95<1 20,514 

GARNET. 

OCCURRENCE. 

Garnet is mined or quarried in New Yol'k State in and near the 
valley of the upper Hudson River, in Warren County, on the borrlers 
of the .Adirondack region. It all appears to be of the common variety, 
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almandite, and occurs in a formation of crystalline- limestone; which 
constitutes the bed rock of the valley in the vicinity of North Creek 
and Minerva, and in gneissic rocks. which adjoin or are intercalated 
with the crystalline limestone. It is found in segregated masses of 
sizes varying froni that of a pigeon's egg to a diameter of 20 feet. It 
is commercially classified as massive garnet, shell garnet, and pocket 
garnet, the former being im,pure from the admixture.of other minerals. 
The shell garnet is almost entirely pure, and the most valuable for 
industrial purposes. The pocket garnet is that which occurs in small 
segregations or incipient crystals in the gneiss. Garnet is . also found 
in Delaware Connty, Pa., where it is quarried under the name of 
·"Hose" garnet to the extent of about 1 ,000 tons annually. It. occurs 
.there in small crystals thickly disseminated through a quartzose gneiss. 
There is also a deposit of garnet at Chester, Pa., which is worl.:ed to 
some extent. Large deposits of tl1e mineral have been found in North 
Carolina, but its quality is uot considered as satisfactory as that from 
the Adirondack region. Other deposits are said to occur in Georgia 
.and Alaska, but no qefinite information can be. obtained concerning 
them. Connecticut is also mentioned as a source of garnet. 

USE. 

This garnet is used almost exclusively in the manufacture of sand
paper, or "garnet paper," as it is called, which is employed extensively 

· for abrasive purposes in the manufacture of boots and shoes. It is 
also employed to some extent in the woo~-manufacturing industry. 
For metals garnet is not as good as emery, although some satisfactory 
results have been obtained from its use on brass. It has been experi
mentally mixed with emery in the manufacture of emery wheels, but 
without very satisfactory results. 

In commercial use garnet is found to be harder, sharper, and more 
lasting than quartz, and is preferred to it for certain kinds of work, 
although it costs about eight times as much as quartz. The Adiron
dack garnet fs said to be worth about $40 a ton at. the railroad, 
although the average value of the mineral throughout the country is 
stated to be about $35. The superiority of garnet to quartz is proba
bly due to the fact of its ready cleavage, which enables it to present 
as it breaks away new and sharp-cutting edges, whereas quartz, which 
has no cleavage, becomes dulled by friction. The only garnet now 
mined in tbe Adirondack region is the pocket garnet, which is 1ised to 
make the better grade of garnet paper. Some of the massive ·garnet 
has been used to make sandpaper for woodworking, and also mixed 
with corundum to make wheels. 

PRODUCTION. 

The statistics of garnet production (except the gem variety) were 
collected by this office for the first time in 1894, when an output of 
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2,401 shett tons, valued at $90,660, was reported. The product in 1895 
increased to 3,325 short tons, but the value increased much less in 
proportion, amounting to $95,050. 

QUARTZ CRYS'l'AL. 

Quartz crystat used for wood finishing iS' mined in Connecticut. The 
quartz is reduced to an impalpable powder, mixed with oil, and applied 
to the smooth surface of the wood. The oil passing into the wood 
carries the fine grains of quartz with it, and these fill up the pores of 
the wood, which then, when dry, is capable of taking a high polish. 
No statistics· of the production of this material were collected until 
1R94, when the output amounted to 6,024 short tons, having a value of 
$18,054. In 1895 the product increased to 9,000 short tons, worth 
$27,000. 

TRIPOT-'I• 

The materiai min.ed in Newton County, Mo., under the name of tripoli 
amounted in value in 1895 to $25,000, against $35,000 the preceding 
year. The decrease may be readily attributed to the general trade 
depression. While this product is included under the head of abrasives, 
a large portion of it is consumed in the manufacture of filters and as 
an absorbent. The character of the material has been described in pre
vious reports of this series. A somewhat similar deposit occurs in 
Georgia, from which 146 short tons, valued at $1,464, were obtained in 
1895 and used in the manufacture of filters. 



PHOSPHATE ROCK. 

PRODUC'l'ION. 

The phosphate industry continues in the depressed condition noted 
in the last report, although the product increased slightly to a total of 
1,038,551 long tons, the price remaining about stationary, the value 
of the total product being $3,606,094. The Florida product shows a 
slight increase, against a slight decline in South Carolina. Tennessee 
produced 38,515 tons in 1895-just double the product of 1894. 

The record of production aud values in late years is given in the 
following tables: 

Product of phosphate rock front 1891 to 1895. 

~t-a-te---~- -Q-t-ta-n-ti-ty-~~89'1_· V-_-al_u_e_. -1 Qnantity

1

.

892

.Valne. 

]'lorida: Long tons. 1 Long to11s. 

:::::~k-:: :: :j} 57,982 .•••••.••••• {a 15

:: ~~~ 
Land pebble. . 21, 905 

$859,276 

32, 418 

111, 271 

415, 453 River pebble ... 54,500 

Total. . . . . . . . 112, 482 $703,013 

South Carolina: 

Land rock .... . 344,978 2, 187, 150 

River rock .... . 130,528 760,978 

Total ....... . 475,506 2, 948, 138 

Grantl total.. 587,988 3, 651, 151 

State. 

Florida: 
Hard rock ............................. . 

b 102,820 

287,343 1, 418,418 

243, 653 1, 236,447 

150,575 641, 262 

394, 228 1, 877,709 

6S1, ~71 3, 296,227 

1894. 

Quantity., 

Long tons. 
326,461 

Value. 
----

$979,383 
Soft rock .............................................•.......... 

Land pebble............................ 98, 885 296, 655 

River pebble ........................... . 102,307 390,775 

Total ................................ . 527,653 1, 666, 813 

189:!.~ 
Q~;;-ntlt~~~ 
Long tons. 

215,685 $1,117, 7il2 

13,675 

86,624 

122,820 

438,804 

308,435 

194,129 

502,564 

941, 368 

Quantity. 

Long tons. 

307,098 

6, 916 

181,011 

73,036 

568,061 

64,626 

359, 127 

437,571 

1, 979, 056 

1, 408,785 

748, 229 

2, 157,014 

4, 136,070 

1895. 

Value. 

$1,302,096 

32,000 

593,716 

185, 090 

2, 112, 902 

South Carolina: 1====,~====1====,1===== 
J_.,and rock ....... _ ...... _ • _ ..• __ ..... _ .. 307,305 

River rock ....................... _. _ .. . 142,803 

Total_ ..................•.............. 450, 108 

1, 252,768 

492, 808 

1, 745, 576 

270,560 

161,415 

431,975 

808, 787 

512,245 

1, 411, 032 

~::::;~~~~;::::::::::::::::::::::::::: 9:::::: 3,4:::::: 1,0::::::·1=3=,6=:=::=:=::=! 

a Includes 52,708 tons of lam! rock carried oYer in stock from 1891. 
b Includes 12,120 tons of river pebble carried over in stock from 1891. 

951 
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Detaileclstatement of total foreign and coastwise shipments and local consumption of South 
Cm·olina I'Ock since July 1, 1874. 

[Long tons.] 

Periods. Shipments and Beaufort. Charles- 'l'otal. Total for 
consumpt,ion. ton. each year. 

----

1874, to May 31, 1875.{ 

Foreign ports_ .. _ 44,617 25, 929 70,546 

} Domestic ports .. 7, 000 25, 560 32, 560 122,790 
Consumed ....... ----······ 19,684 19, 684 

June 1, 

1875, to May 31, 1876.{ 

Foreign ports .... 50, 384 25,431 75; 815 

} Domestic ports .. 9, 400 28, 831 38, 231 132,896 
Consumed ....... 18,850 18,850 

June 1, 

1876, to May 31, 1877. { 

Foreign ports . ... 73,923 28,844 102, 767 

} Domestic ports .. 6, 285 40,768 47,053 163,220 
Consumed ....... ··---·-·· 13,400 13,400 

June 1, 

1877, to May 31, 1878.{ 

Foreign ports .... 100, 619 21, 123 121,742 

} Domestic JlOftH .. 8, 217 60,729 68,946 208, 323 
Consumed ....... 17,635 17,635 

June 1, 

1 June 1, 1878, to May 31, 1879.{ 

Foreign ports . ... 97,799 21, 767 119,566 

} Domestic ports .. 8, 618 52, 281 60,899 199,365 
Consumed ....... ·········· 18, 900 18, 900 

1~79, to May 31, 1880.{ 

Foreign ports .... 47, 157 14, 21R 61, 375 

} Domestic ports .. 13, 346 94, 002 107,348 190,763 
Consumed ........ 22, 010 22, 040 

June 1, 

1880, to May 31, 1881.{ 

Foreign ports .... 62,200 8, 568 70, 768 

} Domestic ports .. 65,895 91,929 157,824 266,734 
Consumed ....... ---------- 38, 142 38,142 

June 1, 

1881, to May 31, 1882. { 

Foreign ports .... 89,581 22, 905 112,486 

} Domestic ports .. 65,340 111,314 176, 654 :!32, 077 
Con~mmed ....... ··-------- 42, 937 42,937 

June 1, 

1882, to May 31, 1883.{ 

Foreign ports .... 94,789 28, 251 123, 040 

} Domestic ports .. 62, 175 150, 545 212,720 378,380 
Consumed ....... ·-·--·-··· 42, 620 42,620 

June 1, 

, 1883, to May 31, 1884.{ 

Foreign ports .... 132, 114 20, 539 152,653 

} Domestic ports .. 41,040 181, 363 222,403 431, 779 
Consumed ....... 5, 800 50, 92a 56,723 

June 1 

1884, to May 31, 1885.{ 

Foreign ports._ .. 111,075 11,495 122, 570 

} Domestic ports .. 44, 130 161, 700 205,833 395,403 
Consumed ....... 12, 000 55,000 67,000 

June 1, 

, 1885, to Dec. 31, 1885.{ 

]i'oreign ports .... 105, 761 8, 581 114,342 

} Domestic ports .. 16, 321 112, 126 128,447 277, 789 
Consumed------- 5, 000 30, 000 35, 000 

June 1 

1886, to Dec. 31, 1886.{ 

Foreign ports .... 153,443 5, 926 159,369 

} Domestic ports .. 14, 622 187, 558 202,180 430,549 

Consumed ....... 9, 000 60, 000 69,000 

1887, to Dec. 31, 1887. { 

l•'oreign ports ..... 189, 995 9, 740 199, 735 

} Domestic ports .. 15, 905 181,918 197,823 480,558 
Consumed ....... 13, 000 70,000 83,000 

Jan. 1, 

1888, to Dec. 31, 1888.{ 

Foreign rorts .... 124,474 3, 611 128,085 

} Domestic ports .. 20,404 212, 078 232,482 448,567 
Consumed ....... 13, 000 75,000 88, 000 

Jan. 1, 

1889, to Dec. 31, 1889. { 

Foreign ports .... 137, 102 5, 900 143, 002 

} Domestic ports .. 60,000 248,643 308,643 541, 645 
Consumed ....... 15, 000 75,000 90,000 

Jan.l, 

1890, to Dee. 31, 1890.{ 

Foreign po1 ts ... 72, 241 55, 000 127, 241 

} Domestic ports .. 15, 000 213, 757 228,757 463, 99f! 
Consumed ....... 13, 000 85, 000 98,000 

Jan. I, 



PHOSPHATE ROCK. 953 

Detailed statement of total .foreign and coastwise shipment.~ and local consumptio•~ of South 
Carolina 1·ock since July 1, 1874-Coutinned. 

[Long tons.] 

c :Periods. 

I 

ShiJlments aiHl Beaufort. I Charles- Total. I Total for 
consumption. ton. each ~·eat:. 

---

{I Foreign ports .••. 94,528 4, 655 99, 183 

} 891, to Dec. 31, 1891. Domestic ports .. 22,000 252,083 274, 083 475,506 
Consumed ....... 14,000 88,250 102, 250 f Foreign ports .... 105,150 5, 052 110,202 

} 892, to Doc. 31, 1892. Domestic ports .. 30,425 148,600 179, 025 394, 228 
Consumed ..•.... 15,000 90,000 105,000 

Jan. l, 1 

.Jan. 1,1 

Jan. 1,"1 893, tu Dec. 31, 1893.{ 

Foreign ports ... 156, 257 175 156,432 

} Domestic ports .. 22, 872 160,942 183,814 502, 564 
Consumed ....... 15,000 147, 318 162, 318 

894, to Dec. 31, .1894.{ 

Foreign ports .... 114,155 12, 417 126, 572 

} Domestic ports .. 21,000 154,853 175,853 450, 108 
Consumed ....... 12, 683 135,000 147,683 

tTan. 1, 1 

1895, to Dec. 31, 1895.{ 

Foreign ports .... 114,430 10,090 124,520 

l:j Domestic ports .. ~. 500 155,855 165, 355 
Consumed ... ___ . 12,100 130,000 142,100 

l Jan.1, 

Phosphate 1·ock (washed product) mined by the land and ri1,er ;mining companies of South 
Ca.rolina since 1867. 

[_- Year ending- Land com- River com- =l panies. panics. 

IJong tonB. Long tons. Long tons. 

May-, 1867. _ ...... -----~ ............ 6 -----------· 6 
Ul68 .......................... 12,262 ------------ 12,262 
1869 .......................... 31, 958 ····--·----- 31,958 
1870 .......................... 63,252 1,989 65,241 
1871. ......................... 56,533 17,655 74,188 
1872 .......................... 36,258 22,502 58,760 
1873 .......................... 33,426 45,777 79,203 
1874 .......................... 51,624 57,716 109,340 
1875 .......................... 

1 
54,821 67,969 122,790 

1876 .......................... . 50,566 81,912 132,478 
1877 .......................... 36,431 126,569 163,000 
1878 .......................... 112,622 fl7,700 210,322 
1879 .......................... 100,779 98,586 199,365 
1880 .......................... 125, 601 65,162 190,763 
1881. ......................... 142, 193 124,541 266,734 
1882 .......................... 191,305 140,772 332,077 
1883 .......................... 219,202 159,178 378,380 
1884 .......................... 250,297 181,482 431,779 
1885 .......................... 225,913 169,490 

3%,~J Dec. :-n, 1885 (from June 1) ............ 149,400 128,389 277,789 
1886 (calendar year) .......... 253,484 177,065 430,549 
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Phosphate 1·ock (washed product) mined by the land and river mining companies of South 
Carolina since .1867-Continned. 

Yea':' ending-

Dec. 31, 1887 ........ _ .... ___ .. _ ...... . 

1888 ...... --------------------
1889 ...... --------------------
1890. _____ ---------------- ----

1891.----- ------ ------ ---- ----

L ------------

1894 ...... --- -----------------
1895 ______ --------------------

1892 ...... --------------------
1893 ...... --------------------

Land com
panieM. 

Long tons. 

261,658 

290,689 
329,543 

353,757 
344,978 
243,652 
308,425 
307,305 
270,560 

River com- ::-/ 

1 
__ P_"_ui_e• __ · __ 

1
__::_1 

Long tons. 

218,!!00 
157,878 
212,102 
110,241 
130,528 
150,575 
194, 129 
142,803 
161,415 

Long tor~:s. 

480,558 
448,567. 

541, 645 
463,998 
475,506 
394,228 
502,564 
450, 108 
431,!!75 

IMPORTS. 

The following table shows the imports of fertilizers of all kind:,; into 
the United States from 1868 to 1895: 

.J!'e~·tilizas imported and entered jo1· consumption in the United States, 1868 to 1895. 

!:ending-_ 

Crude phosphates and oth~r----~ 
Guano. substances nHed for fer-

tilizinl( purposes. Total value. 

Quantity. Value. Quant-ity. 
I 

Value. 

---

Long tons. Long ton·s. 

June 30, 1868 _ .. 99,668 $1,336,701 ---------- $88,864 $1,425,625 

1869--- 13,480 217,004 ---------- 61,529 278,533 

1870--- 47,747 1,414,872 ---------- 90,817 1,505,689 

1871--- 94,344 3,313,914 -----· ---- 105,703 3,379,617 

1872 --- 15,279 423,322 ·----- ---- 83,342 506,664 

1873- -· 6, 7i'i5 167,711 ---------- 218,110 385,821 

1874--- 10,7{)7 261,085 ---------- 243,467 
' 

504,552 

1875--- 23,925 539,808 ---- ·----- 212,118 751,926 

1876 --- 19,384 710,135 ---------- 16,1, 849 87-1,984 
Ul77 ... 25,580 873,459 ---------- 195,875 1,069,334 

1878 --- 23, 122 849,607 ·--------- 285,089 1,134,696 

187!) --- 17,704 634,546 ---------- 223,283 857,829 

1880--- 8,619 108,733 -----· ·--- 317,068 425;801 

1881 --- 23,452 399,552 ·····----- 918,835 1, 318, 387 

1882--- 46,699 854,463 133,956 1, 437,442 2,291,905 

1883--- 2i'i,l87 537,080 96,586 7U8,116 1,335,196 

188'l --- 28,090 588,033 35,119 406,233 994,266 

1885 - -· 20,934 393,039 40,068 611,284 1,004,323 
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F~rtilizers imported and entered for consumption in the United States, etc.-Continued. . 

I Yoo•willog-

Guano. 
Crude phosphates and other J 

Total value. I· substances used for fer-~ 
tiliziug purposes. 

I 
Quantity. Value. Quantit.y. I Value. 

Long tons. Long tons. 

Dec. 31, 1886 ... 13,520 $306,584 82,608 $1,179,724 $1,486,308 

1887--- 10,195 252,265 53,100 644,301 896,566 

1888--- 7, 381 125, 112 36,405 329,013 454,125 

1889 --- 15,991 313,91)6 35,661 403,205 717,161 

1890--- 4,642 59,580 31, 191 252,787 312,367 
1891 --- 11,937 199,044 29,743 214,671 413,715 

1892 --- 3,073 46,014 92,476 666,061 712,075 

18!J3- -- 5,856 97,889 106,549 718,871 816,760 

L_ 1894--- 5,757 105,9!J1 126,820 !)04,247 1,010,238 

1895--- 4,270 51,642 80,088 450,379 502,021 

PENNSYLVANIA. 

An interesting report bas been received of the finding of phosphate 
rock in Juniata County, Pa. A number of analyses have been made 
by Prof. :M. C. Ihlseng, of State College, Pa., the phosphoric acid run
niug from very low percentages up to about 30 per cent. The best 
specimens examined by the United States Geological Survey showed 
20 per cent phosphoric acid. It is probable that much more prospect
ing will be done in this region in the hope of finding commercially 
valuable material. The discovery of phosphate rock in Juniata County 
is thus referred to by Professor Ihlseng: 

A PHOSPHATE PROSPECT IN PENNSYLVANIA. 

By M. c. lHLSENG. 

At various points within 12 miles of Reeds Gap, Juniata County, 
phosphate rock has been found along a so-called black belt at the foot 
and on the flank of the low ridge formed by the Oriskany sandstone 
resting on the Lower Helderberg limestone. This belt is of reputed 
fertility and its soil is strewn with nodules which have recently been 
discovered to contain as much as 30 per cent of phosphoric acid 
equivalent, in commercial language, to 66 per cent of bone phosphate. 
During the past few months explorations have been entered upon, and, 
though inextensive, have revealed considerable concentration of min
eral mauure which may prove to be valuable for extraction and ship
ment to moderate distances. 

Amidst a heterogeneous mass of marls and sands-debris from the 
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contiguou~ forma,tioris at the crucial horizon between the Devonian 
and Upper Silurian-two, and sometimes three, layers of material are 
em bedded. They vary in thickness, each containing a different type 
of rock. The seams are obscurely bedded, but appear to be conform
able w1th the stratification of the inclosing rocks. Though there is a 
great diversity of pebbles, all containing more than 12 per cent phos
plwric acid, they may be classified into three types: (1) A white, vesicu
lar rock, soft, ta.steless, and dry; (2) red nodules resembling the concre
tions found within limestone; (3) blue limestone fragments, odoriferous 
on fracture and dense in texture. In addition to these it may be said 
that the entire mass of detritus between the Oriskany sandstone and 
the Onondaga limestone has been phosphatized to an extent varying 
from 3 to 12 per cent of acid, the whole giving ample evidence of being 
a residual ablation product. Doubtless the earthy phosphate was 
derived from the Marcellus shales immediately overlying these beds. 
The copious deposit of wavellite and amblygonite in the crevices and 
joints of the underlying flint and the vertical films of the same suggest 
an intermediate chemical reaction, preceding the time of deposition, 
between the primary calcic phosphate and the alum derived from the 
decomposition of the pyritiferous slates. 

The white rock analyzes from 30 to 54 per cent of bone phosphate 
and weighs 153 pounds per cubic foot. It contains also from 5 .to 7 per 
cent of iron and alumina and 30 to 50 per cent of insoltible matter. 
The red nodules, though gathered from widely divergent sources, show 
remarkably close chemical composition, analyzing: Insoluble matter, 
30 per cent; iron and alumina, 18 per cent; ph-osphoric acid, 21 per. 
cent. They are of elose-grained texture, oval and flattened in shape, 
have a specific gravity of 2.6, and emit a fetid odor on breaking. The 
goose-egg pebbles are slightly heavier, have a polished exterior, and 
contain many oolitic grains of a concretionary nature. The blue rock 
averages: Bone phosphate, 40 per cent; iron and alumina, 18 per cent; 
and insoluble matter, 33 per cent. The absence of carbonic acid, mag
nesia, and fluorine is conspicuous in all the specimens. 

The yield of the· seams in commercial rock, assuming a workable 
depth of continuous stratum for 100 feet, will reach 15 tons per foot of 

' length of outcrop. Inasmuch as the formations comprise the synclinal 
basin of the Tuscarora valley, dipping at an angle of 40°, it is evident 
that in quarrying the deposit much of the adjoining land is more or 
less permanently injured for subsequent farming purposes. One acre 
of land will lJe rendered valueless for each 150 feet of outcrop which 
is exploited if the same is quarried to a depth of 60 feet. The output 
from this tract will be sufficient for 12 square miles of cereal crop.· 
. Though the fertilizing power of this rock is not equal to that of the 
southern product, nevertheless the conditions are favorable for a cheap 
extraction; and as both the field and the <leposits are very accessible! 
it would seem that if explorations prove the present isolated pockets 
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to form portions of a continuous deposit, their nearness to consumers 
would give them a decided advantage over the southern product. If, 
moreover, other portions of the 1,100 miles of Oriskany outcrop in this 
State should be ascertained to contain similar pockets of phosphate, 
there is hope for the establishment of another important industry on 
this unique contact. 

Notwithstanding the finding of phosphatic nodules and "calcareous 
pebbles" alorig this belt in many places, the writer believes that the 
prospect is favorable only in certain portions of the western end· of 
the Oriskany outcrop in this State. 



SULPHUR AND PYRITES. 

By Enw ARD W. PARKER. 

SULPHUR. 

OCCURRENCE. 

Deposits of native sulphur are known to exist in a number of local
ities in the -United States, but all that have proven or promise to be 
of commercial importance are west of the Mississippi River. East of 
that stream the deposits are unimportant. Sulphur is reported in small 
quantities on the Potomac River, about 25 miles above Washington, 
D. C.; at Cayuga, N.Y., and at Put in Bay, Ohio. It has not been mined· 
commercially at any of these places. West of the Mississippi it exists 
in large quantities at several localities,- principally in California, N e
vada, Utah, Louisiana, and Texas. It has been reported in Kausas. 
Operations were formerly carried on in California aud Nevada, but no 
product has been reported from either State for a number of years. 
Utah has been the only regular producer, and in three years, 1888 to 
1890, owing to litigation among the owners, no product was reported 
from that Territory. The now well-k~own deposits of Louisiana are at 
last giving promise of yielding large supplies of sulphur, and recent 
investigations of extensive deposits in El Paso County, Tex., lead to 
the belief that another important source of supply will be developed at 
an early day. More extended notice of these two interesting regions 
will be found further on. 

PRODUCTION. 

In 1895 the total amount of sulphur won from mines in the United 
States was 1,800 short tons, having a value at the mines of $42,000. 
This includes 800 tons mined by the Frasch liquifying process from the 
deposits near Sulphur City, Calcasieu Parish, La. This product was 
not marketed. The other 1,000 tons were from Black Rock, Beaver 
County, Utah, the property from which most of the sulphur product 
of the United States has been obtained. Owing to litigation among 
the owners, the Beaver County mines were idle during 1888, 1889, and 
1890. As a result no sulphur was mined in the first and last of these 
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three years, and but 450 tons were mined in 1889 at· Winnemucca, 
Nev. Since that year no product bas been reported from that State. 

The ·following table shows the product of sulphur in the United 
States since 1880: 

Sulphur Jn"o!luct of the Unite~l States since 1880. 

Year. Quanit~·· ! 
Value. Year. Quantity. v.,... I 

.. 

Sho·rt tons. ! Sh01·t tons. 

1880 .......... 600 
I 

$21,000 1888 .......... ---------- ----------· 
1881. ......... 600 21,000 1889 .......... 450 $7,850 
1882 .......... 600 21,000 1890 .......... -- ---- -- ~- -----------
1883 .......... 1,000 . 27,000 1891. ......... 1,200 39,600 
1884 .......... 500 12,000 1892 .......... 2,688 80,640 
1885 .......... 715 17,875 1893 .......... 1,200 42,000 
1886 .......... 2,500 75,000 1894 .......... 500 20,000 
1887 .......... 3,000 too;ooo 1895 .......... 1,800 42,000 

REVIEW OF THE INDUSTRY. 

Compared to the consumption of sulphur in the United States and 
. the quantity obtained from foreign sources (chiefly from Sicily), the 
domestic production falls into insignificance. Even when the out
put of pyrite, mined for its sulphur contents, is considered, the home 
product remains of comparatively small importance. If we take, for 
instance, the imports of the last five years: Exclusive of pyrites these 
have averaged about $2,000,000 in value, though there has been a 
steady decline from $2,683,971 in 1891 to $1,613,754 in 1895. If we 
include pyrites, the imports would exceed an average annual value of 
$2,500,000. The va,lue of the domestic product in the same period 
has averaged about $360,000 per year, of which approximately 90 per 
cent was rcpresehtecl by iron pyrites mined for sulphur contents. It 
will thus be seen that. of the total consumption less than 13 per cent is 
supplied by the mines of the United States. From this it would seem 
that every encouragement is offered for the development of promising 
deposits, favorably located for cheap transportation to market, a con
dition peculiar to the deposits at Sulphur City, near Lake Charles, La. 
With the bringing in of this product, which at present seems probable, 
the markets of the United States may become largely independent of 
Sicilian sulphur. The Utah deposits are so remote from the Eastern 
markets that the expense of transportation limits the output to a com
paratively local consumption. The recently discovered deposits in El 
Paso County, Tex., are 20 miles from railroad transportation, and until 
direct railroad communication is established these will not appear 
as a factor in the industry. The Louisiana deposits, on the contrary, 
have, while the new methods of mining may still be said to be in the 
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experimental stage, exercised considerable influence on the industry in 
Sicily. Mr. Louis H. Briihl, United States consul at Catania, in a 
report to the Department of State, under date of November 14, 1895, 
states that the press reports of the development of the Louisiana sul
phur deposits had caused considerable uneasiness among Sicilian mine 
owners, the fear being expressed tlmt not only would the American 
market be cut off from them, but that American sulphur would invade 
the European markets. The industry in Sicily has been in a demoral
ized condition for several years, production in excess of legitimate 
demand having depressed prices, and curtailed, if not destroyed profits. 

One of the causes which has adversely affected the Sicilian sulphur 
industry has, been the recovery of sulphur from alkali waste at English 
chemical works by what is known as the Chance process. This process 
bas been described in previous reports, and needs only be mentioned 
here as showing its results upon the trade. The table of imports of 
sulphur into the United States shows that in 1889 we imported from 
England 305 long tons of sulphur. (The Chance process was discov
ered in 1887, but bad not shown its effect in 1889.) In 1890 the imports 
from England bad inereased to 4,898 long tons; to 5,613 long tons in 
1891; to 6,522 tons in 1892; to 8,777 tons in 1893; to 12,435 tons in 
1894, and to 17,332 tons in 1895. Practically all of this is sulphur 
recovered from alkali waste, and as English domestic trade, and prob
ably also some continental demand, has been supplied from this source, 
where Sicilian sulphur had previously held a comparative monopoly, 
the demoralization in the Sicilian industry is not surprising. 

IMPORTS. 

Sulphur impo1·ted and entered for consnmption in the United States, 1867 to 1895. 

I """"'""- Crude. 

I 
Quantity. Value. 

--

Long tonB. 
June 30, 1867 .... 24,544 $620, 373 

1868 .... 18, 151 446,547 

1869 ... - 20,590 678, 642 

1870.--- 27,380 819,408 

1871. .. - 36, 131 1, 212,448 

'1872---- 25.380 764,798 

1873.--- 45, 533 1, 301, ooo 
1874 .. -- 40,990 1, 260,491 

1875 .. - 39,683 1, 259,472 

1876.-- 46,435 1, 475,250 

l_ "" 42,963 1, 242,888 

1878 .. - 48,102 1, 179,769 

1879 ... - 70,370 1, 575, 533 

Flowers of snl-
phur. 

Quantity. Value. 

Refined. 
All 

other. 
(a) 

Quantity. Value. Value. 

Long tons. Long tons. 

110 $5,509 251 $10,915 

16 9~8 65 2, 721 

97 4, 576 645 27, 149 

76 3, 927 157 6, 528 $1,269 

66 3, 514 92 4, 328 754 

36 1, 822 57 2, 492 

55 2, 9241 
51 2, 694 

18 891 -

36 1, 497 

57 2,403 

41 2,114 44 1, 927 

116 5, 873 1, 171 36, 962 

159 7, 628 150 5, 935 

138 6, 509 69 I 2, 392 

I 
;-~~~a;. I 

$636, 797 

450,216 

710,367 

831, 132 

1, 221,044 
769,112 

1, 305,421 
1, 265,588 

1, 260,363 

1, 479,291 

1, 285,723 

1, 193,332 

1, 584,434 

a Inelwlea sulphur lac and otber grades not otherwise provided for, but not pyrites. 
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Sulphur imported anrl entered for consumption in the Unite(l States, 1867 to 1895-Cont'd. 

Flowerli of snl- All 
Crulle. Refined. other phur. (a) Total Year ended- value. 

Quantity. Value. Quantity. Value. Quantity. Value. Value. 

--- --------

Long tons. Long tons. Long tonB. 
June 30, 1880 .... 87,837 $2,024, 121 124 $5, 316 158 $5,262 ··- ---· $2,034,899 

1881. ... 1o5, o97 I 2, 713, 485 98 4, 226 71 2, 555 ····--- 2, 720,266 

1882 ..•. 97,50412,627,402 159 6, 9~6 59 2, 196, ........ 2, 636,524 

1883 ..•. 94, 540 2, 288, 946 79 3, 262 115 4, 487 .. : . .. 2, 296,695 

1884 ..•. 105, 112 2, 242, 697 178 7, 869 126 4, 765 .. ---- 2, 255,331 

1885 .... 96, 839 1,, 941, 943 121 5, 351 114 4, 060 .. ··-·· 1, 9!il, 354 

1886 .... 117,538 2, 237, 989 213 8, 739 116 3, 877 ........ 2, 250,605 

1887 .... 96,882 1, 688, 360 279 9, 980 84 2,383 ·····--· 1, 700,723 

Dec. 31, 1888 .... 98, 252 1, 581,583 128 4, 202 27 734 ········ 1, 586,519 

1889 .... 135, 933 2, 068, 208 15 1, 954 10 299 ------· 2, 070,461 

1890 .... 162,674 2, 762,953 12 1, 718 103 3,060 ....... 2, 767,731 
1891. ... 116,971 2, 675, 192 206 6, 782 10 1, 997 ····--- 2, 683,971 

1892 .... 100, 9:!8 2, 189, 481 158 5,439 26 4,106 ····-·· 2, 199,026 

L'"" 105,539 1, 903, 198 241 5, 746 43 1,011 
1 

........ 1, 909,961 

1894 .... 125, 241 1, 703,265 173 4,1451 45 1, 207 ' ........ 1, 708,617 

1895 .... 121, 286 1, 546,481 581 12,888 229 4, 379 
1

$50, 006 1, 61~, 754 
I 

a Ineln<les sulphur lac and other grades not otherwise provided for, hut not pyrites. 

Statement, by count1'ies mul by custorns districts, showing the irnports into the United States 
of m·ude sulphur or brimstone each fiscal year from 1876 to 1895. 

Count.ries whence ex
ported aml customs dis· 

tricts through which 
imported. Quan

tity. 

1876, 

Valuo. Quan
tity. 

1877. 

Value. Quan. 
tit-y. 

1878. 

Value. Qnan· 
tit.y. 

1879. 

Value. 

1---------------- -----------------1-----1 

COUNTRIES. 

Dutch West Indies and 
Guiana ............... . 

Long 
ton B. 

1, 515 $15,427 

.Long 
tons. 

Long 
tons. 

Long 
tons. 

England . . . . . . . . . . . . . . . . . 30 1, 211 425 $14, 631 ( 1) $16 $335 

Scotland....... . . . . . . . . . 24 910 472 13, 231 160 3, 961 806 19, 287 

~~:~:~r~~;~~;~:·~~a~i·· ·······1·········· 290 7,789 ........•••......••••••..••••.••.... 

toba, etc ..................... 
1
.......... . . . . . . . . .... .. . . .. 12 264 ......•.....••••••• 

Italy ...........•......... 46,941 1, 439,839 41,819 1, 194;000 47,494 I, 161,367 64,420 1, 453,138 

Japan . . . . . . . . . . . . . . . . . . . 4561 16,291 437 13, 137 256 7, 548 224 4, 528 

Portugal ............... ·I~~=.:..:..:..:.:.-..:.:.:.:..~--~ 467 10,410 

Total ........•..... 48,966 1, 473,678 43,443 1, 2~, 788 47, 92~ 1, 173,156 65, 9191=1=,=48=7=,=69=8=l 

DISTRICTS. 

Baltimore, .Md ........... 5,157 157,828 3,882 105,175 5,455 138,202 

Barnstable, Mass ........•••••....••...•...•............•............••••.•. 
Boston and Charlestown, 

Mass . . . . . . . . . . . . . . . . . . 5, 031 154, 883 3, 931 10~, 215 5, 795 131, 945 

Charleston, S.C.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526 12,267 

Delaware, Del .......... ·I 450 13,500 .••.••••••••••.••..•••••••••••••••. 

Huron, Micb .......... ···i······. .......... . .. ..... .......... 12 ~64 

17 GEOL, PT 3--61 

6, 969 

600 

157,243 

13,780 

7, 841 173, 506 

605 13,812 

890 21,907 
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Statement by countries and by customs districts, etc.-Continued. 

~Countries whence ex
1876. 1877. 1878. 1879. 

J>orted and customs dio- 1---.----1-----.----1---.----·l---,------1 
tricts through which Q Q Q I 

imported. uan- Value. uan- Value. Quan. Value. nan- Value. 

1----------- tity. ---- tity. ---- tity. ---- tity.- :-----1 

DISTRICTS. Long 
t(jnB. 

Long 
tons. 

Long 
tons 

Long 
tons. 

;::a~:;e:~:.~~::::::::r·~;;· ... $~.-;~;- 1,~~~ $3~:~~~ ---~~~- --~~~:~~~- ~~~ $1~:~~~ 
NewYork,N.Y ......... •24,524 721,092 21,867 654,997 28,240 690,989 36,543 827,193 

Philadelphia,· I' a ......... 
1
12, 549 385, 671 9, 216 256, 224 6, 657 167, 222 11, 704 263, 467 

Providence, R. L ........ l 600 18,232 1, 739 45,487 519 11,479 .................. . 
San Francisco, Cal....... 483 17,367 862 27,768 256 7, 548 224 4, 528 

Savannah, Ga .......... _..
1

:_:_:_:.:_-_: :.:..:.:..:.::_ ~ ~ ~:_- :_-_:_:_:_:_:_: .:.:.= .......... .. 
Total. ........... :.

1

48, 966 1, 473,678 43,443 1, 242,788 47,922 i1, 173, 156 65,919 1, 487, 698 

Countries whence ex
ported anti customs dis

tricts through which 
imported. 

1sso. 1881. 1---1,...88_2_. __ 
1 

__ ~1-s_s3_. ___ 
1 

Quan- V 1 Quan- V 1 Qnan-1 v 1 tity. a ue. tity. a ne. tity. a ue. 
Quan
tity. Value. 

1---------1---------------'--1----1 

CO~NTRIES. 

England ............... .. 

Long 
tons. 

Long 
tuns. 

Long 
tons. 

Long 
tons. 

13 
Scotland ......... ~....... 1. 664 

$22 
36,444 1, 668 $43, 311 755 $20,294 

$379 

88 

858 France................... 988 23,580 . .. ... .. • .. ...... . 526 13,770 34 

French West Imlies. .... .... .. . .......... .. .. .. .. .... .. .. .. 2 8 .................. . 
Greece................... . .. .. .. . .. .. .. . .. . .. .. .. . .. .. .... .. 500 13, 927 ................. .. 

Italy ..................... 80, 301 1, 862, 712 102, 771 2, 645, 293 92, 944 2, 504, 862 92, 861 2, 248, 870 
Japan.................... 282 4, 744 691 16, 253 2, 980 66,356 1, 038 23, 714 

SanDomingo .............................. ·:--·--· ........ ·.. 2'0 7,875 ................. .. 
Spain................. .. . .. .. . .. .. .. .. .. .. 308 8, 637 .. .. .. . .. • .. .. • .. 500 12, 856 

Spanish possessions in 
.Africa and adjacent 
islands ...................... .. 9 310 87 2, 030 

Total. .. : .......... 83, 236 1, 927, 502 105,438 l2; 713,404 97,956 2, 627,402 94, 536 2, 288, 795 

DISTRICTS. 

Baltimore, Md ........... 13,827 313,342 16,477 430,917 13, 781 

Beaufort, S. C .. .. .. .. .. .. .. .. .. . .. • .. .. • .. .. .. .. .. .. .. • .. .. . 540 

Boston and Charlestown, 
Mass .. .. .. .. .. .. .. .. .. 8, 207 183, 486 8, 860 226, 801 7, 467 

Charleston, S.C.......... 1, 061 25, 398 3, 065 78, 741 6, 025 

Middletown, Conn.......................................... 9 
New Orleans, La......... 280 7, 121 100 2, 646 220 

New York, N.Y ......... 46,657 1,083,784 57,608 1,463,082 46,531 

Philadelphia, Pa ......... 10,679 254,892 17,987 477, 5!7 14, 839 

Providence, R. I......... 1, 255 31, 155 650 17, 507 1, 244 

364,384 

13,889 

194,317 
161,281 

. 310 
6, 516 

1, 260,222 

408,611 
33,036 

11,977 286, 438 

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

7, 756 173, 569 

4,051 106, 235 
........ ----------·-

428 10, 378 

45,385 1, 110, 313 

22,772 549, 095 

535 13, 830 

l:ichmond, Va........... ....... .......... ........ .......... 660 17,760 ................. .. 

I San Francisco, Cal....... 1, 270 28, 324 691 16, 253 6, 054 151, 234 1, Oi2 24, 572 

I Savannah,Ga ............ 1 ................. 1........ .......... 586 15,8421 560 14,365 

Lotal .....••....... 83,236 ~~ 105,438~~-713,494 97,956 2;627,4o2 94, 536 2, 288, 795 
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Statement by countries and by customs districts, etc.-Continued. 

CountrieR whence ox- 1884. (a) 1885. 1886. 
ported and customs dis-

Quan- Quan· Quan- Quan· t.ricts through which Value. Value. Value. imported. tity. tity. tity. tity. 
-----------

COrNTRIES. 
Long Long Long Long 
tons. tons. ton1J. tons. 

Belgium ................................ .. 190 $4,766 60 $1, 718 

Danish West Indies ...................... -------............................ 861 

England .................... --. .. .. .. . .. . . 606 15, 084 81 2, 535 162 

France...................................................................... 290 

Quebec, Ontario, Mani-

963 

1887. 

Value. 

$5, 250 

4, 437 

6, D51 

toba, and the North- I 

It~;~~-~~~~~~~:.:::::::::::::::::::::::::~~.-~;~-;.-~~~.-~~~-;;;,-;~;· 2,166,56: ~~.-~~- ·;:~~~.-~~~ .. 
.Japan ..................................... 1,541 25,683 4,972 66,505 6,146 83,576 

Spain .................. :..:..:..:.:..: ........... ~~~- 1,552 :..:..:.-= ~ ~ ........... . 
Total ............ 105,143 $2,242,678196, SH 1. 941, 943 117,396 2, 237.332 97,383 1, 688,360 

= -====:::::::== 
DISTRICTS. 

Baltimore, Md ....... .. 15,037 303,226 14,505 285,006 19,307 364,958 12,547 225,669 

Barnstable, Mass ...... 650 16, 163 480 11,040 1, 617 35,385 1, 152 22.816 

Beaufort, S. C ......... 600 13, 259 610 12, 847 ........ ---------- . ...... ·-·-···-···· 
Boston and Charles-

town, Mass.......... 5, 294 112, 152 5, 125 99, 712 3, 681 69, 898 4, 850 85, 575 

Champlain, N.Y ................................................ .. 9 .................. . 

Charleston, S. C....... 6,125 132,570 8, 525 169, 564 13, 350 265, 265 12, 420 220, 598 

NcwOrlcans,La ...... J ................... 102 2,282 250 5,102 ................. .. 

New York, N.Y ...... 52,478 1, 135,725 45,537 909,123 58,758 1, 115,519 46,711 792,114 

Philadelphia, Pa ....... 18,786 401,568 18,696 381,010 15,568 300,749 15,267 269,216 

Providence, R.I....... 651 15,517 1,840 37,422 1,265 25,930 600 11,291 

San Francisco, Cal..... 5, 522 112, 598 1, 421 33, 937 3, 600 54, 517 3, 176 50, 521 

All other customs dis- I 

tric:~:~::::::::::::: ~~~--~~~- ·i~~~~--~~~- ~~~~~;· ~~~~;~~~~-;~;~--~~~-~~~~~~--~~~- 97,::: 1,6:::::: 

Countries whencf\ ex 1888. 1889. 1890. 1891. 
ported and customs dis- 1~--.----1---...,.------ ---;----~1---,----1 

tl'icts through which 
imported. 

Quan
tity. Value. Quan

tity. Value. Quan
tity. Value. Quan

tity. Value. 

1----------------------~ ---1----1 
Long Long I Long Long 
tons. tons. tons. tons. 

Belgium .. .. .. .. .. .. .. . 83 $1, 993 180 $4, 086 182 $3, 995 267 $6, 576 

Danish West Indies....................................... ·550 9,076 .................. . 

England............... 310 7, 200 305 8, 337 4, 898 101, 100 5, 613 127, 976 

Scotland................................................... 20 487 ................. .. 

Italy ................... 92,528 1, 499, 720 123,260 1, 9~S, 368 115, 240 1, 800,585 101,660 2, 140,516 

.Japan.................. 6, 332 72,729 6, 441 77,853 21,031 221,316 12,763 168,073 

Other countries........ .. .... .. .. . .. . .. . . . .. . . . . . .. .. .. . . . . .. . .. .. . .. .. . .. .. . 501 8, 372 
-------~-~ ----.--------1----1 

Total............ 99, 253 1, 581, 582 130, 191 2, 025, 644 141, 921 2, 136, 559 120, 804 2, 451, 513 

DISTRICTS. =======~1==1===1 

Baltimore, Md......... 11, 989 182, 769 15, 791 234, 693 21, 198 322,018 9, 339 247,324 

Beaufort, S.C.......... 500 9, 000 I 600 

Boston and Charles-
1, 300 26,951 9, 213 

town, Mass.......... 3, 760 62, 29816. 44b 104, 257 7, 410 135, 044 

~~;:;~::t:~~-~--~: :::::: . ~~-- ~~~ ... ~~~: ~~~ .. ~~--~~~·I·-~~:~~~-. ~~-- ~~~- .. ~~~: ~~~- 6,381 136,402 

28,281 557,384 

750 14, 863 

·-a Sources ~ot reported. 
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Statement by countries and by customs dist1·icts, etc.-Continued. 

1888. 1889. 1890. 1891. Countries whence ex
ported and customs dis- 1-------1---,,-----1------.-----1--------! 

tricts through which Quan- ·value. Quan- Quan
tity. 

Qnan
tity. imported. tily. tity. Value. Value. Value. 

1----------1------- -------·--------- ----1 

DISTRICTS. 

New Orleans, La ...... . 

Long 
tons. 

200 $3,845 

Long 
tons. 

········ ·········· 

Long Long 
tons. ton d. 

200 $3, 397 1, 300 $30,474 

816,286 60,922 $959,872 66,359 983,754 44,027 NewYork,N.Y ....•. 50,486 910,075 

Pensacola, Flo .. _ ...... -------- ---------- __ ------ ---------- ------ ______ --.... 1, 399 23,206 
Philadelphia, Pa .. _ _ _ _ _ 10,519 173, 699 13, 288 202, 357 13, 919 210, 576 10, 842 216, 763 

Providence, R. r_ ______ 1,310 21,012 570 8,581 1,24Q 19,160 -------------------

SanFrancisco,Cal.. ... 6;352 78,732 4,539 57,925 8,223 87,391 8,819 115,637 

~~~:,::~~e~~~~~::: ::: ::::::: t~~ ~ ~:::: _ -~--~~~- _ --~~: ~~~- --~--~~~ ____ ~~: ~~~ _ 5' ::: ~~: ~~~ 
Wilmington, N. C ___ ... 1, 532 25, 893 1, 753 28, 443 2, 040 32, 800 2, 832 60, 843 

All other customs dis-

tricts ...... ------ ... 600 9, 000 560 11,200 20 287 22 

Total .. . . . .. . . . . . 99, 253 1, 581, 582 130, 191 •2, 025, 644 141, 921 2, 136, 559 120, 804 2, 451, 513 
I - --

1892. 1893. Countries whence ex
ported and customs dis- 1---------------

tricts through which 
imported. 

Q.uan- Value. 
tity. 

Qnan- Value. 
tity. 

1894, 

Quan
tity. Value. 

1895. 

Quan- .,.,. 
tity. . , alue. 

1---------1----------------------1 

COUNTRIES. 
Long 
tons. 

l1ong 
tons. 

Long 
tons. 

Lung 
tons. 

Englan<l .. _______ .. 6, 522 $162, 616 8, 777 $196, 914 12, 435 $228, 300 17, 332 $272, 807 

Scotland_ ...... -------- -------. ---------- 1,452 27,288 ........ ------- ... -------- -------- ... 

France ---------------- 1 23 ------------------ -------- ---------- -------------------

Quebec,Ontario,etc.... 1 49 269 -------- ---------- -------- -----------
Italy .... --------------- 90,668 2,147,942 103,146 958,303 68,854 1,031,690 96,162 1,296,989 · 
Spain .. _ _ _ . . .. . . .. . . . . . . .. . . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . . 899 15, 343 .................. . 

Japan _____ ............. 12, 227 213, 776 8, 307 133,455 4, 777 62, 567 14, 241 130, 988 

Total .. _. __ ...... 109, 419 2, 524,406 121,690 2, 305, 464 86, 965 1, 337, 900 127,735 1, 700, 784 

====== --1===1 
DISTRICTS. 

· Baltimore, Md _........ 9, 981 263, 293 13, 759 271, 949 9, 854 132, 272 10,706 

Beaufort, S.C. ___ .................................... -- .. -- ... __ ... ---. .. . . .. 800 

Boston and Charles-
town, MasR .......... 9,~86 221,033 11,001 224,624 12,649 227.976 19, 683 

Charleston, S.C ........ 14, 651 364,593 10, 885 209,246 10, 560 163, 358 11,576 

Mobile, Ala ... --------- ---·---· ·········· ······-· ---------- 774 12, 740 880 

New Orleans, La ....... 2,118 47, 165 2, 441 43,970 2,407 34, 184 1, 260 

NewYork,N. Y ------- 52,647 1, 191, 169 57,474 1, 085,289 35, 319 548,742 55,484 

Norfolk ami Ports-

150, 129 

11,669 

301, 749 

14~, 915 

13,027 

17, 179 

702,998 

mouth, Va. ------ ............. --------- ........ ---------- ........ ---------- 700 8, 368 
Philadelphia, Pa ...... _ 9, 380 211, 570 12, 625 241, 293 5, 149 73, 980 8, 216 110, 841 

Portlanil,Me ........... 2,000 42,460 -------- ---------- ---·---- ··-------- -------------------
Providence, R. I .......... ____ . ____ ...... _. ______ .... ---.-- 700 9, 063 1, 604 21,779 

San Francisco, Cal..... 7, 256 127,797 7,'766 125,507 4, 424 59,790 6, 356 64,758 

Savannah, Ga .. ___ .. _ .... _ .... _ .••.. _.... 4, 650 86,562 2, 712 42,439 8, 965 135,816 

Willamette, Oreg .. __ .. 398 6, 866 541 7, 948 559 6, 647 885 9, 423 

Wilmington,N.C ...... 1,900 48,388 540 8,807 1,858 26,709 620 9,133 

Vermont ......... __ ..................... . 269 

All other customs dis-

L
tricts ----------------- 2 72 ........ ---------- -------· -----------------------------

Total ............ ;:o9,41912,524.400121,690 2,305,464 86,965 ~ 127,735 1, 700, 784 
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As will be seen from the foregoing table, the principal source of our 
supply of sulphur is from Italy, or more properly the island of Sicily. 

THE LOUISIANA SULPHUR, MINE. 

The sulphur deposits of Calcasieu Parish, La., have been fully dis
cussed in previous volumes of Mineral Resources, and, save for a descrip
tion of the recently inaugurated and unique mining methods, need 
only be briefly mentioned here. The sulphur bed begins about 450 feet 
below the surface with a bed about 200 feet thick. Below this sulphur 
is a bed of gysum of 200 feet thickness. The sulphur commences 
again below this, and the bottom of this lower stratum has not been 
reached at 1,500 feet. Above the sulphur, however, lies a bed of quick
sand 150 feet thick, and it is this quicksand which has caused the fail
ure of several costly attempts to mine the sulphur. To Mr. Herman 
Frasch, of Cleveland, Ohio, is due the credit of evolving a new method 
of recovering this valuable product. The method consists of forcing 
superheated water through a 10-inch pipe and a 6-inch pipe within the 
other. The heated water melts the sulphur, which, being the heavier, 
sinks to the bottom, and is pumped out through a 3-inch pipe inside 
tl1e 6-inch one. Tlw liquefied sulphur is drawn off into tanks about 65 
feet long by Hi feet wide and 12 inc lies deep. After twenty-four hours of 
exposure to the atmosphere (the tanks being on the ground and uucov
ered) the sulphur solidifies and is broken out in lumps ready for ship
ment. The snlplmr obtained is said to 99.93 per cent pure. In the 
early part of .January of the present year (1896) the writer visited the 
works at Sulphur City, but they were unfortunately temporarily idle. 
About 800 tons of sulphur had been taken out, when, on account of 
some accident to the machinery, work was stopped. 

The pumping was done as in oil wells, with sucker rods and working 
valve operating au aluminum working barrel, aluminum not being 
affeeted by melted sulphur. All the trouble experienced in the execu
tion of this novel smelting process had been caused by the working 
valve getting out of order, aluminum valves or zinc valves not being 
of sufficient strength to withstand the shock which the heavy column 
of sulphur would cause at change of stroke. 

At the time of the writer's visit, a system of lifting the liquefied 
sulphur by compres8ed air, a, successful method recently invented for 
raisi11g water from deep wells and known as the ''air lift," was in con
templation.1 'fhe practicability of liquefying the sulphur and obtain
ing it by pumping is demonstrated by the 800 tons won iu a few days' 

1 .At the time of writing this t·eport (July, 1896), infori:uation bas been received directly from Mr . 
. Frasch that this method of pumping the melted sulphur bas beeu successfully introduced, and all 
the difliculties previously encountered have been overcome. The new systmu has enabled the owners 
(the Union Sulphur Company) to pump 265 tons of sulphur per day. The protracted drought which 
has prevailed in the region during the spring and summer has cansetl some inconvenienCe in tlte mat
ter of water supply, and ne<'essitating the erection of a pumping station on tho Houston River, 5 1uiles 
away. The sulphur recovered is novip upon t.he markets. 
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work. The mines are within 3 miles of Sulphur City, on the Southern 
Pacific Railroad, and a spur has been built from the main track to the 
mine. 

THE TEXAS SULPHUR DEPOSITS. 

Dr. Eugene A. SJ,Uith, of the University of Alabama, and State geol
ogist of Alabama, in a contribution to Science of May 1, 1896, gives an 
account of the sulphur deposits in El Paso County, Tex., from which 
the following is abstracted. 

The deposits occur in what is known as the Toyah basin, about 40 
miles northwe~t of Pecos City, and 20 miles west of Guadalupe station, 
on the Pecos Valley Railroad. The region is bare of foliage, except for 
a scanty growth of yucca, dwarf mesquite, cactus, and other desert 
plants. In the deeper ravines, which prevail throughout the basin, 
erosion has exposed the underlying formations, which are the clays 
of the Red Beds, or Comanche limestones, according to locality. A 
few springs of gypseous water are found in the deep ravines or" draws," 
the flow from the springs being quickly absorbed by the porous earth. 
Besides these there are several springs strongly impregnated with 
sulphur. Dr. Smith visited these places, of which he writes as follows: 

The sulphur was found below bare, apparently wind-swept, spots, its presence 
being usually indicated either by clusters of gypsum crystals in the soil, or by an 
outcrop of the sulphur itself, sometimes tolerably pure, sometimes cementing the 
surface pebbles iuto a conglomerate. When further exposed by pits, the sulphur is 
seen to occur in nests and irregular veins, filling small fissures or crevices in the soil, 
the silles of these fissures being often lined with well-developed sulphur crystals up 
to one-fourth of an inch in size. Tho whole of the earth, to the depth of 10 feet or 
more at the three localities visited, appeared to be impregnated with sulphur, some
times almost imperceptible to the eye, but oftener in minute crystals concentrated 
along irregular lines. vVhere thus generally disseminated thr~ugh the brown or 
chocolate-colored earth, the sulphur makes some 10 or 15 per cent of the whole 
weight, but where concentrated along the lines above mentioned the percentage of 
sulphur goes up to 40 or 50, and even higher, for not infrequent is the occurrence of 
sulphur in the massive form, very light yellow in color, opaque, and of earthy 
aspect, resembling a yellowish meerschaum, but of exceptional purity, several 
analyses of average samples 8howing 97 per cent sulphur. The average content of 
sulphur in the material penetrated by the several pits which were examined by me 
could not be far short of 50 per cent. 

In the immediate vicinity of one of the occurrences the surface soil is highly 
charged with gypsum, which appears in small crystals and in large groups of crys
tals embedded in the white calcareous sanlly material rendered strongly acid by the 
decomposition pr9ducts of the sulphur. At one place the sulphur beds rest upon 
an impure limestone which has been so greatly corroded by these acids as to be very 
difficult of identification. 

The sulphur beds do not appear to underlie uniformly the whole basin, for in the 
region indicatell, within a radius of 20 miles, only three places are as yet known 
where they occur. The actual outcrop, by natural or artificial exposure, will here 
cover some 4 or 5 acres, but the probability is that the sulphur in each of the local
ities underlies a much larger area, for wherever penetratcll by borings or pits the 
sulphur-impregnated earth has been enconntere!l to a depth of at least 10 feet, and a 
deposit of this thickness could hardly be conceived to thin down so rapidly as to 
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limit the occurrence of the sulphur to the small area in which it has actually been 
exposed. 

Nor, on the other hand, are the sulphur deposits of Texas confined to the particular 
region designatell in these notes, for there are well-authenticated reports of their 
occurrence both to the westward anll to the north:~Vard, the former from cowboys, 
through whose representations attention was first directed to the beds above 
described, the latter upon the authority of Capt. John Pope, who had charge of one 
of the divisions of the survey of the railroad routes to the Pacific. Along the banks 
of Delaware Creek he collected a sample of earth which contained 18.28 per cent of 
sulphur, and he comments also upon the frequency of sulphur springs in the same 
region. Delaware Creek rises among the Guadalupe Mountains and fiow:s into the 
Pecos River some 50 miles to the northward of the Guadalupe Station. 

The materials filling the basins of the Trans-Pecos region have very generally 
been considered as of lacustrine origin, and of the truth of this supposition we have 
very good proof in the great number of fresh-water diatoms discovered in the 
sulphur-impregnated earth submitted by me to Mr. K. M. Cunningham, of Mobile, 
for microscopic examination. The basin formation is considered by Mr. Robert ·r. 
Hill, of the United States Geological Survey, to be of Pleistocene age, but somewhat 
more recent than the Llano Estacado. 

In regard to the origin of the Texas sulphur beds, the most significant of the 
associated materials are the beds of gypsum which a few miles to the northeast are 
of commercial importance because of their great thickness and purity; the springs 
of sulphur water which are abundant along all the deeper drainage ways, and the 
ancient lake deposits which practically make the country. These ueposits contain 
much organic matter along with calcareous and siliceous sediments. 

Dr. Smith inclines to the b.elief that the occurrence of the sulphur 
in this region is similar to that of the deposits in Sicily, which are gen
erally thought to be derived from springs charged with calcium sul
phide, or sulphureted hydrogen and carbonate of lime resulting from 
the decomposition of gypsum in the presence of organic matter. 

The deposits are 20 miles from railroad transportation, and until 
railway facilities have been established these deposits will hardly 
enter as an important factor in the sulphur trade. On the other hand, 
the opinion is expressed that there would be no difficulty in construct
ing a railroad or tramroad to the beds with little or no grading, and 
sufficient water· could be easily obtained from artesian wells. Fuel 
supply is another problem to be solved, but this would not be difficult 
or expensive to obtain after the coal fields in Presidio County, south of 
Chispa station, on the Southern Railroad, have become a commercial 
producer. 

THE SICILIAN SULPHUR INDUSTRY. 

Sicily, as is well known, is the main source of the world's .supply of 
sulphur. From there it is exported to every European country, to 
South America, and to the United States. The latter country is the 
principal market, its consumption of Sicilian sulphur averaging from 
25 to 30 per cent of the total exports. France is the. second largest 
consumer, Italy third, and Great Britain fourth. .These four countries 
consume more than 75 per cent of the product. A dozen other coun
tries absorb the remaining 25 per cent. 
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Notwithstanding the fact that Sicily has enjoyed a practical monopoly 
of the sulphur trade (the output from Japan and the am.ount recovered 
from alkali waste being comparatively limited quantities), the industry 
of the island has been in a demoralized condition for several years. 
·The direct cause has been overproduction. For a number of years the 
use of pyrites for acid making has been steadily increasing, and com
paratively little sulphur is now used for acid consumed in fertilizer works. 
Japanese sulphur and that recovere_d from alkali waste have also had 
some effect on the trade, but these factors would have been iusignificaut 
alone. Against the three adverse agencies, the ·increased use of sul
phur as a disinfectant and in grape culture bas not been a beneficittl 
offset. During 1895 large stocks of sniphur accumulated at the mines 
a.nd shipping ports, and many mines were closed. About the first of 
the present year (1896) attempts were made to form a combination look
ing to the restriotion of the product, the maintenance of remunerative 
prices, and the abolition by the Government of the export tax of $2.12 
per ton. So far as the latter is concerned, appearances for favorable 
action are promising. At the time of writing this report (July, 1896), 
"the ways and means committee of the Italian Parliament is reported to 
have made a recommendation favorable to tlie producers, and it is 
believed that at the next session the tax will either be abolished or 
considerably reduced. A syndicate of European capitalists has been 
formed to t.ake control of the industry, and a contract has been 
oft'ercd the prodncers to maintain the product at about 340,000 tons a 
year for five years, at a stipulated price. Much depends, however, 
upon the action of the Government in regard to the abolition of the 
export tax. 

Mr. Briihl, United States consul at Catania, in the report before 
referred to, says : 

The overproduction can not well be reduced, for ohvions reasons. Mines cannot, 
without serious loss, be left standing un worked, because in most of them the rapidly 
entering water bas constantly to he pumped out, otherwise it would soon fill and 
ruin the mines, especially those which are worked in a primitive mode (where the 
sulphur is carried to the surface in bags hy men and boys over stairs crudely hewn 
into the walls of tl1e passages leading out of the mines), or wonlrl ca-use such 
damage as would require perhaps six months or more (depending, of course, npon 
the condition of the mine) to reopen and again put in a workable condition; it 
would ruin the larger mines which contain mostly machinery. " " * ·with the 
continued fall in the prices of sulphur, since 1891, especially, the wages of the poor 
mine laborers have necessarily been correspondingly reduced, until, as has been 
stated, the hard-working men and boys do not eam, on an average, mort~ tban 7 to 
8 cents, and at most 10 cents, per day. 
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Below are given the average prices per ton realized in Sicily for ~;ul

phur known as" best thirds unmixed," during the last quarter century. 

Plt!CES OF SICILIAN SULPIIUR. 

Prices of Sicilian sulphur at shipping ports from 1870 to 1895. 

r~-ar_·----1--P-ri-ee_. - 1-F-:q_u_;~_-_'l__le-nt-11-----Y-ea_r_. ---1--P-r-ic-e. __ l Eqt~~~lcnt 
L'i,re . • Lire. 

1870 ______ ---- 120.86 $23.33 1883 ...... ---- 95.00 $18.34 
1871. _________ 128.56 24.81 1884 ... :...... 89.00 17.18 

1872--- - ... -- . 126. 64 24.. 44 1885------ . --. 83. 00 16. 02 

1873 .......... 1126.40 24..4.0 1886 .......... 76.20 '14.71 

1874. .......... 1 142.17 27.44 1887 .......... 69.80 13.47 

1875 .......... ' 141.64 27.34 1888 .... ·---· 66.80 12.89 

1876 ......... _I 120. 00 23. 16 188D...... . . . . 67. 50 13. 03 
I 

1877...... ... 100.50 19.40 1890 ...... ---· 77.99 15.05 

1878--- - - . -- -I 99. 2(1 19. 15 1891.-. - -.. --- 115. 59 22. 31 
187D __ ........ ' 97. 41 18. 80 1892 _ .. _ . ____ . D5. 17 is. 37 

188o I 100. 35 19. 37 1893. _____ . _ _ _ 11. 80 13. 86 ··::::::::i 115.30 22.25 1894.. .. ·----·' 62.50 ~ 
........ ,105.00 20.27 1895 .......... ! 55.00 ') 

------------~------~--------~~------~-
As the value of the depreciated Italian currency has varied very 

much during the period, even during the last two years rising from 83 
centesimi to !)6 centesimi, a11d is now only about !)2 centesimi·, the quoted 
prices are those obtained in Italian lire (the standard lira=19.3 cents). 
'These prices are free on board vessel, but without export tax. 

The demoralization in the Sicilian industry is easiiy measured by the 
decline in prices since 1891. A decline of 52 per cent in four years is 
of great significance. A previous period of low prices had prevailed 
from 1886 to 188!), but at no time during this period did the price reach 
so low an ebb as in 1894 and 1895. 

Owing to the primitive furnaces still in use at the mines, the fusing 
of sulphur can be done only at certain times of the year (except at the 
modern works in Catania), after harvesting of crops, which would be 
rnined by the fumes. This operation begins generally after the end of 
June; hence, with the end of J nne also closes the so-called "sulphur 
year." 

EXPORTS OF SICILIAN SULPHUR. 

The figures in the following tables, showing exports of sulphur from 
Sicily, the countries to which exported, aurl the ports through which 
the imports into the United States were received, have been furnished 
by Mr. A. S. Malcomson, of New York. 
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Total exports of sulphur from Sicily since 1883. 

r---

'~· "'" ~1 Country. 1883. 1884. 1885. 1886. 1887. 

---------- ------- ----1-
Tons. Tons. Tons._ !Pons. Tons. Tons. 'l'ons. 

United States ...... 96,629 94,929 99,378 98,590 89,419 128,265 109,008 
l1'~rance .... _ ..... ~ .. _ .... 63,602 65,098 58,264 54,280 56,222 52,083 67,340 
Italy _____ . _ - -- - .. - - 66,810 56,292 49,415 48,658 48,997 47,664 43,523 
United Kingdom . _. 41,788 40,760 33,402 30,236 30,007 35,634 39,203 

Greece_------------ 10,494 7,033 13,664 19,697 18,370 5,809 10,158 

Portugal.;--------- 15,298 11,018 17,760 30,943 16,587 15,851 16,799 
Russia _ ...... __ .. - . 10,413 12,831 13,420 10,570 13,441 22,043 17,678 

Germany_ .. ---- .... 7,232 6,622 6,103 8,689 9, 700 12,402 15,401 

Austria-----------· 4,915 6,037 5,965 5,800 6,702 8,942 8,984 

Turkey·---·· ...... 3,043 1,285 3,077 4,598 6,238 1,457 2,231 
Spain . __ ... ________ 5,242 3,920 2,243 5,890 5,873 3,433 6,586 

Belgium ____ -------- 7, 660 6,793 9,516 6,580 5,318 6, 951 7,752 

Holland·----------· 1,256 696 1,237 2,999 1,747 2,793 2,424 

Sweden ____ ---··--- 1, 010 744 328 1,916 1,169 3,004 3,899 
South America _____ ......... .............. ···----- .......... 710 95 23 

Anstralia. ---- ·----- -------- ·------- ·------- -------- 600 885 ... --- ..... 
Denmark ....... ---- -------- ...... ---- 810 -------· 202 464 443 
Other countries •... -------- -.... --..... .............. ............... -------- -------- -----·---

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

Total --- ____ - 335,392 314,058 314,582 329,446 311,302 347,775 351,451 

Country. 1890. 1891. 1892. 1893. 1894. 1895. 

Ton B. ~ !Pons. Tons. Tons. Tons. Tons. 

United States ...... 106,656 97,520 84,450 83,901 105,773 99,227 
France_ ...... _ ... __ 71,790 56, 168 73, 176 89,736 56,932 69,696 
Italy .... __ ... - - .... 40,231 42,212 38,711 54,486 49,895 49,349 
United Kingdom ... 26,213 23,408 24,853 27,453 22,165 24,043 
Greece and Turkey . 18,103 11,414 a14,845 a13,840 a16,870 a16, 195 
Portugal ____ .. _ .... 16,695 11,439 13,490 14,545 8,670 14,562 
Russia ... ____ --- ... 17,158 11,930 14, 178 19,730 17,977 17,962 

Germany_---------- 15,703 10,629 14,326 16,259 16,437 15,472 

Austria------·----- 8,746 10,575 9,096 10, 169 11,494 12,170 
Turkey ·--- ... ____ . 4,231 3,000 (a) (a) (a) (a) 
Spain . __ . ________ . _ 5,679 3, 845 7,382 3,499 3,445 5,753 

Belgium ...... -·---. 7,279 5,089 5,133 4,358 5,644 6,410 
Holland ............ ................. --------· 2, 183 2,957 2,365 3,335 
Sweden -- ____ ....•. 3,314 2,252 4,561 6,579 7,887 5, 730 
South America _ . _. _ ............. ................ .......... ····-----· -----····· .. .............. 
Australia. ___ ..... __ ........... -----···· 1,200 -.---- -- .. - -- .... -.- .. ···--·----
Denmark.·-----~--- 400 300 (b) (b) (b) (b) 

Other countries---· 2,565 3,542 3,152 1,680 3,376 7,732 
----

Total _. ___ ... 1 344, 763 293,323 309,536 349,192 328,930 347,636 
-----

a Exports to Greece and Turkey combined after 1892. b Included in exports to Sweden. 
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PORTS IN THE UNITED STA.TES RECEIVING SICILIAN SULPHUR. 

The ports in the United States to which such shipments were made, 
together with the amount shipped to each since 1883, and the quality 
of the shipments since 1886, are shown in the following tables: 

Pol'tB in the United States 1·eceiving Sicilian sulphur and the amonnt received by each. 

Port. 1883. 1884. 1885. 1886. 1887. 1888. 1889. 

--- --- ---

New York ...... ----
Charleston. ____ .... 

Philadelphia _ ...... 

Baltimore .. _ ....... 

Boston.------ ...... 
Wilmington, N.C ... 

Savannah---··· ... _ 
Pensacola ______ .. _. 

Port Royal ........ . 

Providence.---- ... . 
Sundries .......... . 

San Francisco ..... . 

New Orleans ...... . 
Woods Hole ...... .. 

Ton B. Tona. Tons. Tons. 

41,238 46,460 50,814 49,952 
5,425 7,706 12,416 10,556 

23,123 19,234 12,153 15,662 
16, 175 13,986 16,435 15,680 
5,864 4,723 4,200 3,800 

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

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

............... . ............ ............. --------
600 610 680 660 
650 1, 140 1, 370 1, 180 

250 --------

Tons. 

45,979 
14,324 
11,764 
10,306 
3,300 
1,020 

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

.. ............... 
1,000 

630 
600 
296 
200 

670 
1,884 

350 
650 

500 
100 
470 1,060 1,100 .... ----

Tons. Tona. 

60,706 55,939 
22,496 12,399 
11,793 14,334 
17,330 15,316 
6,300 4, 950-
2,355 2,040 
3,545 3,240 

............... . ............... 
600 ........... -... 

1,250 590 
480 ................ 

............. ................. 
250 200 

1,160 ........ . 

Mobile ....... ------------ ........ ---------- .............. -- ................ . 
Delaware Break-

water .. __________ ........ ____ .. __ .. ____ ........ __ ... _ .. ___ ..... __ .... - .. ___ 

Portland, Me _ .. __ .. : .. ... ________ ...... _ ...... _ ...... __ .... ______ ...... __ . __ 

Norfolk-----------·-----------------------· ........ -------- ........ ---------

TotaL .. __ ... _ 96, 629 94, 929 99, 378 98, 590 89, 419 128, 265 109, 008 

Port. 1890. 

Tons. 

New York .......... 37,390 
Charleston--------- 27,563 
Philadelphia ___ . __ . 11, 094 
Baltimore _. ___ . ___ . 16, 700 
Boston ... __ .... __ .. 

Wilmington, N.C. __ 

Savannah----------

1891. 

Tona. 

49,023 
21,646 
6,856 

11,365 
1,950 
2, 600 
1,550 

1892. 

Tons. 

49,090 
4, 510 

10,400 
12,355 
3, 325 

----·-···· 
1,170 

1893. 1894. 1895. 

Ton,;. TonB. Tons. 

43,396 46,875 55,863 
13,525 15,296 9,150 
8,160 5,400 8,350 
9,950 11>,300 9, 720 

500 4,317 4,950 
1,140 1,890 650 
5,330 9,795 4,584 

Pensacola ____ ... _ .. 

Port Royal. ...... .. 

2,500 
1, 309 
5, 920 
1, 390 

6oo ..... ;~~ T:: ::::::: :::::: :::: ---- .. ~~~- :::::: :::: 
Providence.... .. .. . 650 ............ _ .. _ ... ____ .. . . .. 1, 500 1, 380 
Sundries .. ___ ... __ . ______ .. __ .. _ ...... ________ I .. __ .. ___ ... _ ••• ____ ........ __ l !'::.'::::::::: ::: ... ;~; .. ;: ;;,; .... ;: 66; .... ;:;;;, .. ·;: ;;;· .. ;;;;.; .. j 
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Ports in the United States receiving Sicilian snlplwr, etc.-Continued. 
----

Port. 

\Voo•ls Hole •....... 

Mobile ..•.... -----
·Delaware Break-

1890. 

!Pons. 

740 

1891. 1892. 

Tons. TonB. 
--------- ------ ----
----- ---- -·---- ----

1893. 1894. 1895. 

Tons. Tons. Tons. 
------ ---- ··---· ---- ------ -·--
----- ---· 800 880 

water ............ ··---·-·r 630 1··---·---- ---------- ·---------~-----····· 
,Portland, Me . • . . . . . . • . . . . . . . . . . . . . . . . 2, 000 ......... _I.... . . . . . . 1, 300 

I N"''":;";~ ::: ~~~u~,;~ ~;;j;~~ u~:~; i •• ::~: ,,:: I 

Qnality of Sicilian snlphur 1·eceiverl at the diffet·ent ports of the Uniterl States since 1886. 

1886. 1887. 1888. 1889. 1890. 

-d al ""' -d 
""' "' " ,; " ,; " ,; Port. H . ,; ,., . ,; .:d11i .. . ". ·s~ ""' ·a~ ""' ""' -~"' "" -~"' "" ... 

' 
... S"g .::. S"" ... S"" -~ .,§ ~ ;§ -" ;§ "§ "o !'l 0 ,;:; -o ~ "" "" -" "'-' "" ..,, .., 

"'""' .., ...,., _., "'"" t; ~"' .,., .,., 
"' :!J"' "' "'"' "' "'"' "'" "' " 0 "' ~ "' " " " " I'< ra ;:q >'< !'< "< >::: !'< P1 

---· ------------- --· ·-------

1891. 1892. 1893. 1894. 1895. 

"" "" -d -d 
""' " " " " " ,; 

Port. ><. "' .::: ® ,; -~ 00 "' "' . "' ~ . 
-~"' --:;; "' 'E -:=~ "" ·s~ "" S"" ... S"" .::. S"' "= ;a .::. 
"§ ;s =" ~ ~ 8 ~ "o =" -5 "'" "8 "" "" 

..., :::8 
~" ... ""'"' ... ...,"' ..., ...,., ..., ~"' 

..., 
"'"' "' "'"' "' "'"' "' "'"' 00 "'"' "' " " " " "' " "' " " "' !'< "< "< P1 P1 R I'< I'Q I'< >'< 

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

Tons. Tons. Ton.r;. Ton B. Tuns. Tuns. !Pons. Tons. Tons. Tons. 
NewYork ............. 29,358 19, 665 il4, 390 14, 700 29, 146 14, 2GO 33, 150 13, 725 35,888 -19,975 

Charleston ............ 17, 196 4, 450 4, 010 500 11,665 1, 860 3, 273 12,023 700 8, ~50 

PhiladclphiiL ........... 450 6,406 3, GOO 6,800 1, 90o 6, 260 350 5, 050 1, 200 7,150 

Baltimore.~~ ........ - .. 4, 510 6 855 900 11,455 2, 050 7, 900 600 14.700 1,100 8,620 

Boston ................. 1, 300 650 1, 825 1, 500 500 1, 017 3, 300 2, 350 2, 600 

Savannah ... ---------· 850 700 GOO 570 3,450 1, 880 5, 695 4,100 3, 784 800 

'Vilmington,N. C ...... 1. 900 700 -------
::::J:~:~~~-

1,140 ------· 1, 890 650 

New Orleans ........... ------- ------- 2, 400 ------- 1, 700 

ter ports ............ 1, 200 1. 330 4, 000 800 3, 700 1, 880 2."380 
------ ' ------------

Total ............ 56, 764 40, 756 ~9; 325 35, 525150, \ill 3il, 2[10 47, 285 58,488 48,602 50,625 
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PYRITES. 

PRODUCTION. 

Although the amount of pyrites mined in the United States was 
6,391 tons less in 1895 than in 1894, the product having decreased from 
105,040 long tons to 99,549 long tons, its consumption was larger and 
its use for acid making is on the increase. The increased consumption 
is shown by the record of domestic production and importations during 
the past five years. In 1891, the domestic output was 106,536long tohs, 
the imports 100,648 long tons, a total of 207,184 tons. In 1892, this 
had increased to 262,147 long tons, of which 109,788 tons were of 
domestic production and 152,359 tons imported. During the following 
year the home product fell off to 75,777 long tons, but the imports 
increased to 194,934 tons, making a total of 270,711 tons. The domes· 
tic product increased to 105,940 tons in 1894, while the imports de
creased to 163,546, making a total slightly less than the preceding 
year-269,486; but this unimportant decrease was more than made up 
in the total for 1895, 289,984 long tons, made up from 99,549 long tons 
produced in the United States and 190,435 long tons imported. 
Assuming that the sulphur contents average 45 per cent of the pyrites 
ore (a very conservative estimate), the amount of sulphur displaced by 
the use of pyrites at American acid works has increased from 93,233 
tons in 1891 to 130,493 tons in 1895, a difference of 37,260 tons. 

In 188!), the United States imported 135,933 long tons of crude sul
plmr and in 1890, 162,674 tons. The use of pyrites for acid making 
may be said to have begun on a large scale about this time. As a 
result the imports of sulphur fell off in 1891 to 116,971 tons and in 1892 
to 100,938 tons. There was some little increase in 1893, and a further , 
one in 1894, but it was in the face of depressed prices and a demoralized 
condition of trade. The imports of crude sulphur in 1895 were 4,000 
tons less than in the preceding year. The enlarged use of pyrites for 
acid making has not been confined to America. England, Germany, 
and France have also become important consumers, and it can be 
readily understood how this factor has come to exert so potential an 
intluence on the sulphur industry of Sicily, of which mention is made 
in the discussion of that subject . 

. There was an iusignificant decline in the value of the product of 
pyrites in 1895, when compared with 1894. In the former year the 
price averaged $3.43 per ton, falling to $3.34 in 1895. 
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The amount and value of pyrites mined for sulphur contents in the 
United States since 1882 have been as follows: 

Production of pyrites in the Dnited States from 1882 to 1895. 

Year. Quantity. Valne. Year. Quantity. Value. 

Long tons. Long ton&. 

1882 .......... 12,000 $72,000 1889 .......•.. 93,705 $202,119 

1883 .... ······ 25,000 137,500 umo .......... 99,854 273,745 

1884 ..••...... 35,000 175,000 1891. ......... 106,536 338,880 

1885 .......... 49,000 220,500 1892 .... ······ 109,788 305,191 

1886 .......... 55,000 220,000 1893 .......... 75,777 256,552 

l_:; ----1 
52,C.OO 210,000 1894 .......... 105,940 I 363,134 

····----- 54,331 167,658 1895 .......... 99,549 322,845 

IMPORTS. 

The following table shows the imports of pyrites containing not more 
than 3.5 per cent of copper from 1884 to 1895: 

Imp01·ts of pyrUes containing not mor~ than 3.5 per cent of coppe1· from 1884 to 1895. (a) 

1884 .. 

1885 .. 

1886 .. 

~ 

ar. 

........ 

........ 
---····· 
.......... 
....... -

Quantity. Value. 

-----

Long tons. 

16,710 $50,632 

6,078 18,577 

1, 605 9,771 

16,578 49,661 

100,648 392,141 

Year. Quantity. 

Long tons. 

1892 .......... 152,359 

1893 .......... 194,934 

1894 •......•.. 163,546 

I 
1895 •....•.•.. 190,435 

Va 

-

$587, 

721, 

590, 

980 

699 

905 

673, :J 
a Previous to 1884 classed among sulplmr ores; 1887 to 1891 classed among other iron ores; since 

1891 includes iron pyrites containing 25 per cent and more of sulphur. 

CONSUMPTION. 

As the imports of iron pyrites for use in the manufacture of sulphuric 
acid were not stated separately by the Bureau of Statistics of the Treas
ury Department prior to 1891, a comparison with the preceding years 
can not. be made. The following table shows the amount of pyrites 
mined and imported for the past five years, and as no exports are 
reported by the Treasury Department, these figures may be accepted 
as representing the domestic consumption. The table also shows the 
estimated amount of sulphur di~:~placed each year on a basis of 45 per 
cent of sulphur contents. 
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Amount of pyrites cons1trned in the United States, and estimated sulphur displaced, from 
1891 to 1895. 

Source. 

stic product ..... Dome 

Impor ts .............. 

Domestic con-

sumption ..... 

ur (lisplaced es-

ated on basis of I su;f~~ 

L er cent contents. 

I 1891. 1892. 

Long ton1. Long tons. 

106,536 109,788 

100,648 152,359 

207,184 ~62,147 

93,233 117,966 

; 

~ 1893. 1894. 

Long tons. Long tons. Long tons. 

75,777 105,940 99,549 

194,934. 163,546 190,435. 

270,711 269,486 289,984 

121,815 121,269 130,493 1 

PYRITES OCCURRENCES IN THE UNITED STATES. 

There are four localities in the United States where pyrites for acid 
making is produced, namely, in Franklin County, Mass.; Louisa and 
Prince William counties, Va., and in Gaston County, N.C. The min
eral is found in nearly every one of the United States, but either low 
percentage of sulphur or the smallness or inaccessibility of the deposits 
bas restricted tbe production to the four localities mentioned. In 
Mineral Resources for 1885 the various localities of any importance 
known at that time are described. Some later information in regard 
to pyrites occurrences in some of the southern States is at band and 
will be found of interest. Mr. William l\1:. Brewer, M. E., of Atlanta, 
wbo has been very active in the study of the mineral resources of the 
South, particularly in Alabama, Georgia, and North Carolina, is the 
authority for the following report on the pyrites localities in those 
States: 

PYRITE IN THE SOUTHRRN APPALACHIAN S'I.'ATES.l 

A casual examination of the crystalline regions of the Appalachian system usually 
impresses the observer with the apparently extensive deposits of iron pyrite. 

·Throughout this region in Virginia, North Carolina, Georgia, a portion of Tennessee, 
and Alabama the visitor finds pyrite on every side. In nearly every gold mine, 
when water level is reached, and often above that depth, we encounter iron pyrite 
carrying values in gold as well as sulphur. In the copper mines at Ducktown, 
Tenn., near Dahlonega, Ga., and in Cleburne and Clay counties, Ala., we encounter 
this iron pyrite carrying small percentages of copper, traces of arsenic, and a greater 
or less percentage of sulphur. In the graphitic slates we finrl small crystals of gran
ular iron py-rite, which often constitute 20 to 50 per cent of the entire mass. In a 
green semicrystalline slate, known to the geologists in Alabama as "Iwana," we 
find iron pyrite occurring in the same manner and often constituting as much as 75 
per cent of the entire mass. 

Therefore, at a casual glance it would appear as though the southern States could 
easily fhrnish the domestic market at least with all the pyrite necessary. But 
casual glances are apt to be misleading, and, as an actual fact, to-day there is 

t From the Chattanooga Traclesman. 
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comparatively little domestic pyrite used.' The acid plants which use pyrite for the 
manufacture of sulphuric acid obtain their supply from Spain principally, with a 
smaller percentage from Virginia and North Carolina. 

There are several reasons for this, which may possibly in the future be overcome, 
and the industry of prospecting aml mining for iron pyrite assume the important 
proportions enjoyed by the industry of mining phosphates. 

First. All, or nearly all, of the properties on which indications that pyrite in 
paying quantities can be mined are located at remote distances from railroad trans
portation, and the price of the pyrite at the acid plants is not sufficient to warrant 
any excessive cost for wagon haul, or, indeed, extra long hauls by railroad freight. 

Second. The supply of Spanish pyrite possesses all the requisite qualifications and 
can really be delivered at the plants in Atlanta even at less cost than our domestic 
,pyrite can in the present undeveloped condition of the prospects in the southern 
States. Conscq1~ently, as a business proposition, there is no inducement offered to 
our acid men to change their policy. 

Third. The requisite percentage of sulphur contained by the pyrite to insure suc
cessful and profitable treatment must exceed 45 per cent average. Such a grade has 
up to the present time been higher than the average southern pyrite attains. 

The foregoing are some of the reasons why the imported ore is used a.t present; 
but of course these, or at least many of them, may be removed in the future, ancl 
probabry will be. 

Considerable prospecting work has been carried on in North Carolina, Georgia, 
aml Alabama during the past. year, searching for a suitable ore to supply the demand 
in the southern States, 0 with what degree of success can hardly yet be deter
mined. But shipments of the loose granular ore luwe been made from Paulding 
ancl Haralson counties, Ga., to plants in South Carolina, where the furnaces are 
arra.nged for treating this class of ore, aml these sample shipments have been pro
nounced satisfactory, as I am reliably informed. However, the occurrences of this 
ore are not yet being worketl·on any extensive scale, and have not yet gone beyond. 
the experimental stage. In mining this class of ore there are three essential points 
to be settled, Yiz: 

First. Is the percentage of pyrite carried by the slates large enough to admit of 
profitable separation t 

Second. Is the average percentage of sulphur carried by the pyrite sufficiently high t 
Third. Can the mines be worked and the ore delivered at a cost that will render 

it advisable to make t.ho necessary alterations in the furnacesf 
'Vhen these pertinent questions can be answered in the affirmative,a new era will 

be marked in the progress of the pyrite mining industry. 
In Lumpkin County .• Ga., consitlerable interest is manifested over the fact that 

Colonel Seott, one of the leading fertilizer manufacturers of Atlanta, has acquired 
title, by purchase, to a property on the banks of tho Chestatee river,- known locally. 
as the "old copper mines." Since August, 1894, he has had a gang of men employed 
in prospecting and sinking test holes with a diamond drill. 'l?wo hundretl tons of 
the pyrite, which occurs massive, have been hauled 20 miles to the railroad and 
shipped to Atlanta for testing at the acid plant owned by Colonel Scott and associ
ates. During a recent visit the snperiutemlent at the minro stated that he had 
received instructions to continue the shipments. 

Of course the building of a railroad is in contemplation if the pyrite proves 
adaptable. In the event of such a result there is no doubt but that the product 
would be used nearly universally at the iut~rior plants, because it could be deliv
ered free on board at tho furnaces in Atlanta and vicinity for less cost than the 
imported article aml still insure a goorlnet profit for the mine owners. 

The oro hotly at the point where a cross cut has been run proves to be upward of 
30 feet in thickness, apparently interstratifietl with hornblende slates and schists, 

I The domestic product in 1895 was a little more than half the imports. 
2 Since tho above was written the deposits in Gaston Connty, N. C., have been develope<;!, and 

8, 900 tons were shipped in 1895. 
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because at one point, after cutting through more than 25 feet of solid pyrite, a seam 
of hornblende slate was encountered about 6 inches in thickness, followed by another 
solid body of pyrite, which had been cross cut 5 or 6 feet at the time of my visit, 
and the face was still solid pyrite. 

Heretofore the only domestic pyrite which has been tested at Atlanta in any 
quantity has come from North Carolina. 

ARKANSAS. 

Considerable prospecting has been done on some deposits of pyrites 
near Hot Springs, Ark. The material has been analyzed by Mem
minger and Brown, of Nashville, Tenn.; Milner and Brown, of Colorado 
City, Colo., and the Chappell Chemical Company, of Chicago, Ill., the 
various analyses showing from 48 to 52 per cent of sulpbur, 40 per cent 
of iron, 10 per cent of zinc, and a small amount of copper, with traces 
of silver and gold. J. L. Gebhart, M. D., of Hot Springs, who is 
interested in some of the deposits, states in a letter to the Survey that 
he has made several analyses of the ore and found the average per
centage of sulphur to be about 53.19, with 4 per cent of copper, a trace 
of gold, but free from arsenic, zinc, or antimony. The pyrite showing 
the zinc contents was from prospects on the property of Dr. S. Reamy, 
of Malvern. Dr. Gebhart claims that chemically pure acid can be 
made from his ore. He states that the present prospect presents a 
true fissure vein 90 feet thick between rock walls that are nearly verti
cal on their faces and consist of a metamorphic sandstone. Inside of 
the rock walls the fissure material consists of a black quartzite from 
the very surface, fully one-half of which is a gangue consisting of 
about one-half difl'used pyrite and one-half the quartzite of the fissure 
vein. 'fhrough this gangue at least five vertical veins of pure pyrite 
pass down, growing rapidly tlticker as they descend, with the gangue 
on each side from 4 to 8 feet thick, also growing richer in pyrite as 
the exposure deepens. One vein of pure pyrite is 3 inches thick at the 
surface and 30 inches thick at a depth of 23 feet. 

The opinion is expressed that at a depth of 200 feet there will be a 
thickening of 45 to 50 feet of pure pyrite, all now in sight as gangue 
concentrating into one vast lode, so as to be praetically inexhaustible. 
This vein is easily traced on the surface for over a mile in a direction 
of east 30° north. 

A shaft with drainage cut has been sunk 23 feet, and a drift of 30 
feet has been run on the vein, showing u~iform thickness. Another 
shaft is now being sunk, to continue at least 200 feet deep, and as much 
deeper as the indications for a profitable output will justify. This prop
erty will probably soon pass into the hands of parties who have ample 
means for a full development and output. 

Dr. Reamy's mine is in Magnet Cove, Hot Springs County, 3 miles 
from Cove Creek station on the Hot Springs Railroad. A vein of the ore 
runs through the cove. It appears to be a fissure vein 8 or 10 feet wide, 
and in great quantity. A pit 15 feet deep has been sunk on the vein, 
but no ore has been shipped, as work was delayed by encountering a 
large amount of water. Work was suspended until steam pumping 
facilities could be obtained. 

17 GEOL, P'l.' 3--62 



GYPSUM. 

By Enw .ARD W. PARKER. 

OCCURRENCE. 

Large deposits of gypsum are found in many of the United States. 
East of the Mississippi River the principal localities are in New York, 
where it occurs in beds of great thickness and extent in a line of coun
ties extending westward from Oneida to Niagara; in Ohio, near the 
city of Sandusky; in Michigan, on the Grand River, near Grand Hap
ids, and at Alabaster Point, Iosco County, and in Bay County; in 
Virginia, along the north fork of the Holston Hiver, and in Smyth and 
Washington counties. Gypsum is also reported in Alabama and Lou
isiana, but the deposits are not worked at the present time. West of 
the Mississippi Hiver and east of the Rocky Mountains extensive gyp
sum deposits are found in Iowa, Kansas, Arkansas, Texas, Oklahoma, 
and the Indian Territory. Operations are carried on in Webster 
County, Iowa; Barber, Saline, Marion, Marshall, and Dickinson coun
ties, Kans.; at Quanah, Tex., and at Okarche, Okla. 

The Rocky Mountain States producing gypsum are Colorado, Mon
tana, Utah, South Dakota, and Wyoming, and deposits are reported in 
Arizona, Idaho, and New Mexico. Among the Pacific States California 
is the only producer of gypsum, though extensive deposits have recently 
been reported in Oregon. The Oregon deposits are on Snake River in 
Baker County, and the gypsum is said to be very pure (95 per cent). 
It is claimed that plaster of paris can be manufactured and laid down 
in Portland at $3.50.per ton. 

In nearly all cases the gypsum deposits are found in close proximity 
to those of salt. This is particularly the case in New York, Virginia, 
Kansas, Texas, and in Bay County, Mich.1 

PRODUCTION. 

The gypsum product of the United States in 1895 amounted to 
265,503 short tons, with a total value of $7g7,447, against an output 
in1894 of 239,312 short tons, worth $76117191 indicating an increase in 
1895 of 26,191 short tons, and a gain in value of $35,728. The increase 
in value was not in proportion to the increase in tonnage, as a decline 
from $3.18 to $3 is noted in the average value per ton; but in a year of 

'For detailen descriptions of the gypsum deposits of the United States see Min oral Resources U. S., 
1882, 1883-84, 1885, and 1886. 

978 
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phenomenally depressed prices, this decrease of 6 per cent is of small 
import, and the industry, compared with many others, may be consid
ered as satisfactory. The production of gypsum was the largest with one 
exception of any year for which there is any record, and it is certain that 
the output for any· year prior to the recorded period never exceeded the 
product in recent years. The year in which the product exceeded that 
of 1895 was the census year of 1889, when the output was 267,769 short 
tons, but the value of the product in 188!) was less than that of 1895. 

With the exceptions of Michigan and Virginia, the increased pro
duction was general throughout the gypsum-producing States. Michi
gan's output decreased from 79,958 tons in 1894 to 66)519 tons in 1895, 
but owing to the fact that there was a large amount of calcined plaster 
made in the latter year, the value decreased only about $15,000. Vir
ginia's product decreased 2,306 tons (more than 25 per cent) with a 
loss in value of about $7,000, about the same percentage. California's 
output increased both in quantity and value, but as only one producer 
was reported in 1894 no comparisons can be made. The same may be 
said of Colorado. Iowa's product shows an increase of nearly 8,000 
tons in amount and a decrease of about the same figure in value. 
Kansas increased her output about the same as Iowa, but shows a 
decline in value of nearly $30,000. New York's outJ)ut increased 
about 2,000 tons in quantity and decreased about $1,000 in value. 
Ohio increased slightly both in quantity and value, and encouraging 
increases are noted in South Dakota and Texas. 

As will be seen in the following table, the value of the gypsum 
product is taken at the condition in which it is first sold, so that an 
increase or decrease in the product of calcined plaster will show a · 
material difference when comparing the total product with the total 
value: / 

Product of gypsum in the United StateB in 1895, by States. 

l=te. 

Sold crude. Ground into Calcined into plaster of 

Total 
land plaster. paris. 

prod· 
----~-- -----

Before I After 
Total 

Qnan· Value of ,·alue. uct. Value. Quan- -Value. cal· cal- (·alcincd tity. tity. cining. cining. piaster. 
--------------------

Short Short Short Short Short 
tonB. tons. tons. tons. tons. 

California ...... - 5,158 -------· ......... 1, 368 $13, 194 3, 790 --······ $37,820 $51,014 

Colorado ........ 1, 371 ......... ·------· ........ ········ 1, 371 1, 060 - 8, 281 8, 281 

Iowa ............ 25,700 ........ ........ I, 200 600 24,500 16, 000 36, 000 36, 600 

Kansas ......... 72,947 290 $452 250 500 72,407 54,465 271,579 272,531 

Michigan ....... 66,519 6,488 15,732 9, 003 13,965 51,028 40,895 144,310 174,007 

New York ...... 33,587 12, 182 6,492 16,765 36,664 4, 640 3, 480 16, 165 59,321 

Ohio .......••... 21,662 6, 914 13,_411 3, 048_ 9, 531 11,700 9, 350 4,8, 262 71, ~04 

South Dakota ... 6, 400 ······-· ........ ........ ········ 6,400 5,100 20,600 20, 600 

'fexas ........... 10,750 ········ ........ ········ -----·-- 10,750 7,166 36,511 36,511 

tates (a)_ 15, 609 . . • •. • . . • • • . . • . . 244 900 15, 365 11, 637 49, 109 50, 009 
I v"'"""........ , ""' %0 ,, '~ ,, '"' '"· ""' ,, "' ,, MO ,, "'" u, "' 

TotaL .... 265,503,26,624 37,837 35,079 85,355 203,800 150.801 674,255 797,447 
. . 

alncludes Indian Territory, Utah, and Wyoming, in each of wh1ch the output JS reported from 
only one company. 
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COMPARATIVE STATISTICS OF PRODUCTION FOR SIX YEARS.

For the purposes of comparison, the following tables, showing the 
statistics of production during 1893 and 1894, and the total produ-Qt 
and value for the past six years, are given: 

Product of gypBum in the United StateB in 189S, by StateB. 

Sold crude. Ground into Calcined into plaster of 
plaster. paris. 

Total 
State. prod- Total I 

uct. Quan- Quan- Before After Valueuf value. 
Value. Value. cal- cal- calcined tity. tity. cining. cining. plaster. 

~---- ---
---~~Short 

---------~~-
Short Short Short Short 
tons. tons. tons. tons. tons. 

Iowa ........... 21,447 109 $82 2, 853 $2,296 18,485 14,273 $53,160 
Kansas ......... 43,631 196 510 57 114 43,378 29,975 180,975 

Michigan .•••••• 124,590 31,000 62,000 16,263 28,562 77, 327 62, 031 213,359 
New York ...... 36,126 10,979 8,198 22,802 49,221 2, 345 1,813 7,973 
South Dakota .. 5,150 ········ ........ 50 150 5,100 4,080 12,400 

Virginia........ 7, 014 22 66 5, 579 19, 181 1, H3 1, 131 5, 112 

~tates (a). 15, 657 502 1, 004 2, 804 6, 841 12, 351 9, 624 45,411 
----------------------------

otal. .... 253,615 43, 108 72. 010 50,408 106, 365 160, 399 122, 937 518,390 

$55,538 

181, 599 

303, 921 

65,392 

12,550 

24,359 

53,256 J· 
696,615 

a Includes Ohio and Texas. In each of these States the output is reported from only one companY· 

Product of gypsum in the ·United States in 1894, by States. 
-----

Sold crude. Ground into Calcined int? plaster of 
plaster. pans. 

Total 
State. prod-

uct. Quan- Quan- Before After Valne of 
Valne. Value. cal- cal- calcined tity. tity cining. cining. plaster. 

Short I Short 

------------------
Short Short Short 

tons. tons. tons. ton •. tons. 

Iowa.········--· 17,906 ........ ........ 1,900 $2,700 16,006 13, 000 $42,000 
Kansas ......... 64, 889 87 $171 I 560 1, 680 64,242 49,273 300,030 

Michigan ....... 79, 958 20,000 40, 000 11, 982 21, 127 47,976 38,555 128,493 

New York .... · .. 31, 798 10,554 7, 885 16, 804 36,993 4,440 3, 335 15,384 

Ohio ............ 20, H27 2, 955 6, 410 3, 472 10,416 14,400 11,472 52,771 

South Dakota ... 4, 295 500 750 460 1,850 3, 335 2, 660 13,450 

Texas ........... 6, 925 ·····--· --······ ........ ······-· 6, 925 4, 750 27, 300 

Virginia ........ 8, 106 600 900 6, 728 20, 853 778 623 2, 678 

~tates(a). 4, 608 6 30 90 325 4, 512 3, 490 27, 520 

otal ..... 239, a12 34,102 56,149141,996 95,944 U;2, 61-z 121,158 609,626 

D 
value. 

$44,700 

301,884 
189,620 

60,262 

69,597 

16,050 

27,300 

24,431 

27,~1 
761~ 

a Includes California, Colorado, Montana, Oklahoma Territory, Utah, and Wyoming. In each of 
these States the output is reported from ouly one company. 
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Comparative statistics of gypsu1n pi'Oduction for six years. 

1- 1889. 1890. 1891. 1 1892. 

State. ------~-----1------,------J------.-----------~-------I 

Value. Product. Value. Product. Value.I_P_r_od_u_c_t._

1 

__ v_a_lu_e_._

1 

California ..... 

Colorado ....... 
Iowa .......... 

Kansas ........ 

1\Iichigan ...... 
New York ..... 
Ohio ........... 

Product. 

Short 
tons. 

·--------· 
7, 700 

21,789 

17, 3a2 

131,767 

52,608 

(a) 

.......... 
$28, 940 

55, 250 

94, 235 

373, 740 

79,476 

(a) 

Short Short Short 
tons. tons. tons. 

·--------- ·--------- ---------· ---·-···· (a) (a.) 

4, 580 $22.050 ······---- ---------· (a) (a) 

20,900 47, 350 31,385 $58,095 (a) (a) 

20,250 72,457 40,217 161, 322 46,016 $195, 197 

74,877 192,099 79,700 223,725 139,557 306, 527 

32,903 73, 093 30, 135 58,571 32,394 61, 100 

(a) (a} (a) (a) (a) (a) 

Sout-h Dakotl! .. 320 2, 650 2, 900 7, 750 3,615 9,618 ------·-·· ........... 
'I'exas -···----- ------···· ·········· ' ····-····· ....... · ..... -·-···-··· ·········· ·····--···· 
Virginia . .. .. .. 6, 838 20, 336 6, 350 20, 782 

Other States... 29,420 109,491 20, 235 13~, 942 

5,959 

17,115 

22,574 

94,146 
6, 991 

31,301 

28,207 

104,461 

Total . . . . 267, 769 764, 118 182, 995 574, 523 J 208, 126 628, 051 256, 259 695, 492 

1893. 1894. 1895. 

State. 
Product. Value. Product. Value. Jlrodnct. Value. 

Short ionM. Short tons. Short tons. 

California ..... (a) (a) (a) (a) 5,158 $51, 014 

Colorado ....... (a) (a) (a) (a) 1, 371 8, 281 

Iowa------···· 21,447 $55,538 17,906 $44,700 25,700 36,600 

Kansas ........ 43, 631 181,599 li4, 889 301,884 72,947 272, 531 

Michigan ...... 124,590 303, 9.21 79, 958 189, 620 66,519 174,007 

New York ..... 36, 126 65,392 31, 798 60,262 33,587 59, 321 

Ohio ........... (a) (a) 20,827 69,597 21,662 71,204 

South Dakota .. 5, 150 12,550 4, 295 16,050 6, 400 20,600 

Texas .......... -------····· ···········-·· 6, 925 27,300 10,750 36,511 I v;.,;,;........ . '·"" 2t, 359 8,106 24,431 5,800 17,369 

tates . . . 15, 657 53, 256' 4, 608 27,875 15,609 50,009 
-----

otal . . . . 253, 615 696,615 239,312 761, 719 265,503 797,447 

a Iucludet.l in other States. 

The following table shows the annual production of gypsum in the 
United States since 1880. It will be noticed that the largest produc
tion was in 1889, though the value in tl1at year was less than in 1895. 

Productiun of g:lJpBmn in the United States since 1880. 

!=-~"' 
. 

ProdLwt. Value. 

Short tons. 
1880 .......... 90,000 $400,000 
1881. ......... 85,000 350,000 
1882 .......... 100,000 450,000 
1883 .......... 90,000 420,000 
1884 ...... ---- 90,000 390,000 
1885 .......... 90, 405 405,000 
1886 .......... 95,250 428, 625 
1887 .......... 95,000 425,000 

r Year. 

1888 .......... 
1889 .......... 
1890 .......... 
1891. ......... 
1892 .......... 
1893 .......... 
1894 .......... 
1895 .......... 

--------

Product. 

Short tons. 

110,000 
267,769 
182,995 
208,126 
256,259 
253,615 
239,312 
265,503 

\ 

$5 50,000 
64, 118 
74,523 
28,051 
95,492 
96,615 
61, 719 
97,447 

7 
5 
6 
6 
6 
7 
7 
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IMPORTS. 

The imports of gypsum are chiefly from Canada, the product from 
the Dominion being very pure and well adapted for the manufacture of 
plaster of paris. The following table exhibits the total amount and 
value of gypsum imported into the United States since 1867: 

Gy]J8!Wt imported i.nto the United States ji'Ont 1867 to 1895. 

--
Ground or calcinecl. Unground. Value of 

manufac· 
Year ended- tured Total. 

Quantity. Value. Quantity. 
plaster of 

Value. paris. 

Long tons. Long tons. 
June 30, 1867 ... ·········· $29,895 97,951 $95,386 ---------- $125,182 

1868 ... .............. 33,988 87,694 80,362 .... -...... -.. -- 114,350 
1869 ... ---------· 52,238 137,039 133,430 $844 186,512 
1870 ... ................ 46,tl72 107,237 100,416 1,432 148, 720 
1871 ... ---------- 64,465 100,400 88,256 1,292 154,013 
1872 ... ---------- 66,418 95,?39 99,902 2,553 168,873 
1873 ... ---- .... --- .. 35,628 118,926 1122,495 7,336 165,459 
1874 ... ---------- 36,410 123,717 130, 172 4,319 170,901 
1875 ... ---------- 52, 155 93,772 115,664 3, 277 171,096 
1876 ... .. ... . -- ..... -.. 47,588 139,713 127,084 4,398 179,070 
1877 ... ................. 49,445 97,656 105,629 7,843 162,917 
1878 ... .............. 33,496 89,239 100, 102 6,989 140,587 
1879 ... -----····· 18,339 96,963 99,027 8, 176 125,542 
1880 ... ............... 17,074 120,327 120,642 12,693 150,409 
1881. .. ................ 24,915 128,607 128, 107 18,702 171,724 
1882 ... 5,737 53,478 128,382. 127,067 20,377 200,922 
1883 ... 4,291 44,118 157,851 152,982 a21,869 218,969 
1884 ... 4,996 42,904 166,310 168,000 -.... -... ---- 210,904 
1885 ... 6, 418 54,208 117,161 119,544 ---------· 173,752 
1886 ... 5,911 37,642 122,270 115,696 ---------- 153,338 
1887 ... 4,814 37,736 146,708 162, 154 ---------- 195,890 

Dec. 31, 1888 ... 3,340 20,764 156,697 170,023 ---------- 190,787 
1889 ..• 5,466 40,291 170,965 179,849 ---------- 220, 140 
1890 ... 7,568 55,250 171,289 174,60!1 ···-···--- 229,859 
1891. .. 9,560 97,316 110,257 129,003 ------ ~ --- 226,319 
1892 ... 6,882 75,608 181, 104 232,403 ---- ........ 308,011 
1893 ... 3,363 31,670 164,300 180,254 ·--·------ 211,92,1 

1894 ... 2,027 16,823 162,500 179, 237 --------·- 196,060 
1895 ... 3,295 21,526 192,549 215, 705 10,352 247,583 

a Not specified since 1883. 
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As the imports of gypsum into the United States are principally 
from the Provinces ~f Ontario, New Brunswick, and Nova Scotia, in 
the Dominion of Canada, the following table, showing the production 
in and exports from the Dominiou, will be found interesting: 

Production and exports of Canadian gypswm frorn 1886 to 1895. 

Production. Exports. 

I Year. --· 

Quantity. I Value. Quantity. Value. 
-~ 

I 

Short tons. Short tonB. 

1886 ...................... 162,000 $178,742 142,833 $155,213 
1887 ...................... 154,008 157,277 132,724 1-16,1\42 

1888 .... ······ ...... -----· 175,887 179,393 125,508 121,389 
1889 ................ -----· 213,273 205,108 178,182 194,404 
1890 .............. -------- 226,509 194,033 175,691 192,254 
1891. -......... - . --- . - -- -. 203,545 192,096 172,496 184,977 
1892 .................. --·· 226,568 225,260 175,518 194,304 
1893 ...................... 192,568 196,150 176,489 178,979 
1894 ...................... 223,631 202,031 ------------ ------------
1895.- ...... -- ............ 226,178 202,608 ·----------- -------· ----



SALT. 

By EDWARD W. PARKER. 

PHODUCTIO~. 

The salt product of the United States in 1895 amounted to 13,669,649 
barrels of 280 pounds, valued at $4,423,084, against 12,967,417 barrels, 
worth $4,739,285, in 1894, and 11,897,208 barrels, valued at $4,154,668, 
in 1893. The amount of salt made and mined in the United States 
has increased annually since 1883, with the exception of 1889, when the 
product was about 50,000 barrels less than in the preceding year. In 
1883 the total product was 6,192,231 barrels, so that in the twelve 
years of which there is any reliable record the output bas more than 
doubled. The product in 1894 was more than twice that of 1883, while 
the product of 1895 was about 2.2 times that of 1883. The average 
annual increase in domestic production has been about 10 per cent, 
while the average percentage of increase in the total mineral produc
tion in fifteen years has been about 4. It is true that during the ten 
years following 1883 salt of domestic production replaced a great deal 
of English and other imported salt, due to improved methods of refin
ing adopted in this country, which have enabled producers to suc
cessfully compete in quality of the product with the output of the 
best works of the Old V\Torld. In 1881 the imports of salt exceeded 
1,ooo,ooo,ooo pounds, though this was exceptional. The importations 
in 1883 amounted to 867 ,m5,603 pounds; in 1888, five years later, they 
had decreased to 635,030,735 pounds, and in another five years (1H93) 
to 348,519,173 pounds. The placing of salt on the free list in August, 
1894, increased importations in that year to 434,155,708 pounds, and 
in 1895 to 559,161,669 pounds. 

Of the domestic product in 1895, 2,089, 763 barrels were rock salt; 
983,870 barrels were produced by solar evaporation; 8,272,603 barrels 
were of the three finer grades of "table," ''dairy," and "common fine," 
and of the remainder, 2,323,413 barrels, part consists of the salt con
tents of brine, used in making soda asb, etc. Rock salt was obtained 
from 7 mines. Solar heat was employed at 35 works, while at the 
places using artificial heat for evaporating brine the grainer process 
is most popular, there being 73 concerns reporting this method to 17 
using open pans, 9 using vacuum pans, and 7 open kettles.. At 28 
places heat was applied direct, and steam heat was used at 84 works. 

984 
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These figures do not quite agree with the total number of works report
ing an output in 1895. At some establishments heat is applied both 
direct i111d by steam, and at some places more than one process is 
employed, the same place using both the open pan and grainer. The 
total number of works reporting was 153. · Direct heat was reported 
from 28 and steam heat from 84 establi.shments, which with 35 solar 
works and 7 rock-salt mines make a total of 154. The total of grainer 
and other artificial processes employed was 106, which, with the 35 
solar works and 7 rock-salt mines, makes a total of 148. 

The following tables exhibit the details of salt production in the 
United States during 1894 and 1895, by States, with the approximate 
distribution according to grades: 

Production of salt in 18.95, by States and grades. 

Com1non Common Packer's. Coarse 
fine. coarse. solar. Table. Dairy. State 

Barrel&. Barrels. Barrels. Barrels. BarrelM. Barrels. 

California .......... 21,536 14,571 3, 321 14,286 33,929 193,571 
Illinois .........••..•................. 67,119 --------- --------- ------ ...... 
Kansas ............. 47,499 33,815 924,625 10,714 --------- ·--·-----· 
Louisiana .................................................................. . 

Michigan .......... 1051021 36, 405 2, 977, .507 122, 000 61, 031 30, 000 

Nevada ............ 
1
a7,000 .......••••....................•................. 

NcwYork: I . ·. . 
Onondagadist.(b) ........ 

1

........... 55,247 ········: ......... 632,870 

Genesee district .. 131,257 236,473 118, 179 14, 980 2; 827" ........•. 

Warsaw district .......... a1, 178, 166 985,082 ·79, 153 13,000 ... : ...•.. 

Rock salt ......... 1 

••••••••••••••••••••••••••••••••• ·_ •••••••• ·.·: ••• •••••••••• 

Ohio ............... 
1
•••• • • • • a 295, 256 458, 832 21, 366 3, 000 ...••..... 

~::::~~~~~-i~-::::::! -··. ~~~ ....... -~~~- ~:~: ~~~ . -.-- ~~~. :::: :·: ::: .. ~~·- ~~~ .. 
Utah............... 14, 300 3!', 2.'50 21, 171 7, 936 5, 014 114,286 

Virginia ........... 4,000 -----------~ 52,000 9,ooo· ................. .. 

West :.~t:~n:~:::::: ~ i. ~.- ~~~.- ~~~. ~~?s~ . ~~~.- ~~~ .
1

. ~~~: ~~~ .
1

. ~~~.- ~;~ .. 
State. Rock. Milling. . Other gra•!es. Total.product. Total Yalue. 

Barrels. Barrels. Bar,rela. Barrels. 

California . . . . . . . . . . 24, 864 . . . . . . . . . . 12, 857 318,935 $158,683 

Illinois ............................................. .. 67,119 31,548 

Kan~as.... ......... 313,714 .. .... .... 11,250 1, 341,617 483,701 

Louisiana.......... 159,771 ----·-- ............... . 159,771 78,169 

3,343,395 1,048,251 Michigan. _ ........ T..... . .. .. . . . .. .. .. . . 11, 431 

------~--------~------~ 
a Includes both 1lairy and table salt. 
b Salt in brine used in chemical works at Syracuse is included in product of .Onondaga district, 

although the wells aro not within the reservation. 
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Production of salt in 1896, by States and grades-Continued. 

~-st_a_t_e. ____ 
1 
___ R_o_c_k_. _

1
_M_i_ll_in_g_. __ o_t_.h_e_r_gr_a_d_e_s.-I-T_o_ta_I_p_r_od_u_c_t.

1 
_T_o_t_al_v_al_u_e_.

1 J------:-- Barrels. li<<rrels. Barrels. 

Nevada ____ ....... . 

New York: 

Onondaga dist. (a) 

Genesee district ............ .. 

Warsaw district ............ .. 

Rock salt......... 1, 585,700 

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

Pennsylvania ...... . 

Texas ........... · ..• 
Utah ...... _ ...... __ 5,714 
Virginia _ .. _. __ .............. .. 

West Virginia ................. . 

40,107 

1, 651,707 

82,955 

64,735 

2,579 

46,707 

Barrels. 

7,000 $5,600 

2,339,824 576,999 

586,671 108,537 

2,320,136 916,662 

1, 585,700 341,200 

781,033 326,520 

157,243 67,411 

125,000 55,000 

294,485 121,762 

65,000 40,000 

176,720 63, 041 

Total .. .. .. .. 2, 089, 763 40, 1071 1, 884, 221 13,669,649 4,423,084 

Processes em}Jloyed. Artificial heat. 

State. 
Solar. Oppcn uum Kettle. Grainer. Direct. 

an. pan. 
Steam. 

Number 
of works 

I8}JOrt
ing, 

I 

Vac-

1------------------ ------- --------1----

California .......... 7 .. -- .. -.. ........... b2 c10 

Illinois ............. -.. -....... ............ 1 1 1 

Kansas ............. 1 4 - ... -.. -.. ............ 5 4 5 c13 

Louisiana .......... ........ -.. ............... .. ......... c1 

Michigan ........... 1 2 7 41 3 49 55 

Nevada ------------ 1 .............. ............... 1 

New York: 

Onondaga dist.(a) 20 1 6 7 29 

Genesee district .. 1 1 2 2 1 2 

Warsaw district .. ............ 7 2 12 7 10 13 

Rock salt ......... ·-----~------ -------- -------- c3 

Ohio ............... .......... ------ 1 6 3 8 10 

Pennsylvania ....... 2 2 3 

Texas .............. 1 1 1 1 1 1 

Utah ............... 3 1 1 2 6 

Virginia ............ ........... ............ -------- 1 

West Virginia ...... ........... -- ... -.. - 3 3 4 
-------------- ---

Total ................. 35 17 9 7 73 28 84 153 

a Salt in brine usccl in chemical works at Syracuse is included in product of Onondaga district, 
although the wells are not within the reservation. 

b Artificial heat used only for making refined salt for table and dairy use. 
c Rock salt was mined at one establishment each in California and Louisiana, two in Kansas, and 

three in New York. 
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Production of salt in 1894, by States and grades. 

State. Table. Common Dairy. Common Packers. Solar. fine. coarse. 

Barrels. Barrels. Barrel•. Barrels. Bm·rels. Barrels. 

California ........ 29,929 2,771 11,786 98,314 32,857 121,071 
Illinois ........... .. -... "' .... 50,000 ······-··· ---------- ········ ............ 
Kansas .......•.•. ............. 60,100 889,496 --·------- .......... ---------·· 
Louisiana ..................•...........••..........................••....... 
Mi<;higan . • • . . • . . 114, 667 3, 026, 497 

179 500 Nevada .•...••... 

New York ..••••.. 923,750 1, 232, 146 

Ohio ..•...••••... 50,000 

Pennsylvania ............•. 

Texas . . . . . . . . • • . . 4, 379 

Utah .......•..... 
Virginia .....•... 

West Virginia .... 

42,764 

3,601 

9,250 

352,884 

160,000 

138,478 

21,429 

51,667 
185,282 

25,883 
.............. 

611,028 

96,699 

----------

25,729 

127,379 16,081 29,500 
1,548 -------- -----------

69,094 . 33,617 434,591 

22,428 3,500 ----------· 
28,236 15,000 ............... 

82, 121 1, 986 2,143 
8,954 ...........•....... 

Total .••••. 1, 178, 519 5, 281, 754 1, 660, 621 438, 074 103, 041 587, 305 

State. Rock. Milling. Other. 

Barrels. Barrels. BarrelB. 

California........ 24,864 8, 857 1, 797 
Illinois •••.•.•••..••••...•••....•....•....•....•••. 

Kansas........... 432,813 .....•.............•.. 

Louisiana . . . . • • . . 186, 050 . . . . . . . . . . . ..•.....•.. 
Michigan......... . . • . . . . . • • • . . . . . . . . . .. 1, 418 

Nevada...................... 1,443 .......•.... 

New York . • . . • • • . 1, 616, 629 . . . • . . • . . . a 1, 349, 733 
Ohio . . . . . . • . . . • . . . . . . . . . . • . • . . . . . . . . . . . 3, 485 
Pennsylvania ..............•.......••••....••...•••. 

Texas . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . ..••..•••.. 

Utah. • • . . . . . . • . . . 6, 250 85, 321 443 
Virginia ..................•..............•.•..••••. 

I Woot :~:nin::: u;,·;~_-;~ ~~ ~;,-~;:;;; 

Total. 

Bar·relB. 

332,246 

50,000 

1,382,409 

186,050 
3, 341,425 

3,670 
6,270,588 

528,996 
203,236 

142,857 

268,186 
64,222 

194,532 

12, 967,417 

a Includes salt contents of brine used in manufacture of chemicals. 

Value. 

$172,678 

27,500 
529,392 

86,134 
1,243, 619 

4,030 
1, 999,146 

187,432 
83,750 

101,000 

209,077 

43,580 

,,_ "' I 
4:739,285 

In reporting production some operators use tbe bushel as a unit of 
measurement, some the short ton, and some t.!:w barrel. For the sake 
of convenience the product of each State in the preceding and follow
ing tables has been reduced to one unit, the barrel, containing 280 
pounds, or 5 bushels of 56 pounds, and a ton being equal to 7-,t barrels. 
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Compm·ative table of production of salt in States and Territories from 1883 to 1895. 

1883. 1884. yd State or Territory. 

I Quantity. Valno. Quantity. 
-, 

BarrelB. Barrels. 
Michigan. ____ .. ___ . ________ 2, 894,672 $2,344,684 3, 161,806 $2,392,536 
New York·----- ...... _____ 1,619,486 680,638 1,788,454 705,978 
Ohio ....... ________________ 350,000 231,000 320,000 201,600 
West Virginia .. __ .... -- .. __ 320,000 211,000 310,000 195,000 
Louisiana __ . __ ... __ ...... __ 265,215 141, 125 223,964 125,677 
California .. ________ .. ____ .. 214,286 150,000 178,571 120,000 
Utah ............. __________ 107,143 100,000 114,285 80,000 
Nevada ........ ___ ...... __ . 21,429 15,000 17,857 12,500 
Illinois, Indiana, Virginia, 

Tennessee, Kentucky, an<l 

other States and Territo-

ries (a) ................... 400,000 377,595 400,000 364,443 
-------- -

TotaL ................ 6, 192,231 4,251,042 6,514,937 4,197,734 

1885. 1886. 

State or Territory. 
Quantity. Value. Quantity. Value. 

Barrels. Barrels. 

Michigan ........... __ ---- .. 3, 297,403 $2,967,663 3, 677,257 $2, 426, 989 ' 
New York .................. 2,304,787 874,258 2,431,563 1,243, 721 
Ohio . __ . _____ .......... _ . _ . 306,847 199,450 400,000 260,000 
West Virginia .. ____ .... __ .. 223,184 145,070 250,000 162,500 
Louisiana .. , .... ____ ---- .... 299,271 139,911 299,691 108,372 
California .......... ---- .... 221,428 160,000 214,285 150,000 
Utah ... _ ............. _____ . 107,140 75,000 164,285 100,000 
Nevada ..................... 28,593 20,000 30,000 21,000 
Illinois, Indiana, Virginia, 

Tennessee, Kentucky, and 

other States and Territo-

ries (a) ... -------- .. ------ 250,000 243,993 240,000 352,763 

Total ...... : ......... 7,038,653 4,825,345 7,707,081 4, 825,345 

a Estiruatecl. 
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Comparatit•e table of prodnction of salt ·inStates and Territories from 1883 to 1895-Cont'd. 

j,..w~,_...,Y 1887. 1888. 

1 Quantity. Value. Quantity. Value. 

Barrels. Barrels. 

Michigan ------------------ 3,944,309 $2,291,842 3,866,228 $2,261,743 
New York .................. 2,353,560 936,894 2,318,483 1,130,409 
Ohio .. _ .................... 365,000 219,000 380,000 247,000 
West Virginia .............. 225,000 13&,000 220,000 143,000 
Louisiana .................. 341,093 118,735 394,385 134,652 
California .................. 200,000 140,000 220,000 92,400 
Utah ..... ____ ...... ______ .. ----~~~·-~~~_I_ --. ~~~~ ~~~- 151,785 32,000 
Kansas ..................... 155,000 189,000 
Other States and Territo-

250,000 1 ries (a) .... ............... 150,000 350,000 143,999 

Total ................ 8, 003,9621 4,093,846 8, 055,881 i 4,374,203 

1889. 1890. 

State or Territory. 
Quantity. Value. Quantity. Value. 

Barrels. Barrels. 

Michigan ------------ ·---·· 3,856,929 $2,088,909 3,837,632 $2,302,579 
New York .................. 2,273,007 1,136,503 2,532,036 1,266,018 
Ohio ..... __ ............ _ ... 250,000 162,500 231,303 136,617 
West Virginia ... · ........... 200,000 130,000 229,938 134,688 
Louisiana .................. 325,629 152,000 273,553 132,000 
California .... : ..... -....... 150,000 63,000 62,363 57,085 
Utah ............. ____ ...... 200,000 60,000 427,500 126, 100 
Kansas ..................... 450,000 202,500 882,666 397,199 
Other States and Territo-L ri~ <·>---- _______________ 300,000 200,000 300,000 200,000 

--~~~ 

Total ................ 8,005,565 4, 195,412 8,776,991 4, 752,286 

a Estimated. 
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Cornparatit•e table of production of salt in. States and Ter1·itories f1·om 1883 to 1895-Cont'd. 

~-""'"""Torn..,,. 
1891. 1892. 

Quantity. Value. Quantity. Value. 

Barrels. Barrels. 

Michigan ................... , 3,966,784 $2,037,289 :!,829,478 $2,046,963 
New York .................. 2,839,544 1,340,036 :!,472,073 1, 662,816 
Ohio ....................... (a) (a) } 394,720 
West Virginia .............. 

1 

(a) (a) 
899,244 

Louisiana .................. 173,714 102,375 200,000 100,000 
California .................. 200,949 90,303 235,774 104,938 
Utah ....................... 969,000 265,350 1,292,471 340,442 
Nevada_ .................... 60,799 39,898 22,929 22,806 
Kansas ..................... i 855,536 304,775 1,480,100 773,989 
Illinois ..................... ' 39,670 34,909 60,000 48,000 
Virginia .................... 70,442 70,425 60,000 50,000 
Pennsylvania ............... ····-------- ······ ·----- 25,571 10,741 
Texas ...................... ------------ ................... 121,250 99,500 
Other States aml Territo-

ries (b) ................... 

1 

811,507 4-30,761 ·----------- ---------- ...... 
-- -

TotaL ................ 9, 987, [)45 4,571,121 11,698,890 5,654-,915 
I 

1893. 1894. 

State or Territory. ---· --
Quantit.y. Value. Quantity. Value. 

Barrels. Barrels. 

Michigan ................... 3, 057,898 $888,837 3,341,425 $1,243,619 
New York .................. 5, 662,074 1,870,084 6, 270,588 1, 9fl9, 146 
Ohio ....................... 543,963 209,393 528,996 187,432 
West Virginia .............. 210,736 68,222 194,532 51,947 
Louisiana .................. 191,430 97,200 186,050 86,134 
California .................. 292,858 137,962 332,246 172,678 
Utah ....................... 189;006 130,075 268,186 209,077 

Nevada -------------------- 6,559 4,481 3,670 4,030 
Kansas ..................... 1,277,180 471,543 1,382,409 529,392 

Illinois ..................... 59,161 30,168 50,000 27,500 

Virginia .................... -.. -...... -.. -- ... ....................... 64,222 43,580 
Pennsylvania ............... 280,343 136,436 203,236 83,750 
Texas ...................... 126,000 110,267 142,857 101,000 I .. 1--

Total. ................ 11,897,208 4,154,668 12,967,417 4,739,285 
L--. 

a Included in "Other States." b Estimated. 
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Comparative table of JWOduction of salt in States and Tm·ritoriesfrom 1883 to 1895-Cont'd. 

1895. ~ 
State or Territory. I--C-~u-an-t-it-y.--,---V-a~-~ 

Michigan ..... : .................................. . 

New York ....................................... . 
Ohio ........ · ............................. ________ I 

West Virginia ...................... ·····: ....... . 

Louisiana ........................................ . 

California ............. -.- ....................... __ 

Utah ............................................ . 

Nevada .......................................... . 

Kansas .......................................... . 

Illinois ................................... _. _____ . 

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

Pennsylvania .................................... . 

Barrel~. 

3,343,395 
6,832,331 

781,033 
176,720 
159,771 
318,935' 
294,485 

7,000 
1,341,617 

67,119 
a65, 000 
157,243 
125,000 

13,669,649 

$1,048,251 
1,943,398 

326,520 
63,041 
78,169 

158,683 
121,762 

5,600 
483,701 
31,548 
40,000 
67,411 

55,000 

4, 423,084 Te<oo ~~~;······ •••••••••• •••• I 
-~~---~---~ 

a Estimated. 

REVIE'V OF THE INDUSTRY IN 1895. 

In spite of depressed trade conditions and prices which brought the 
total value of salt produced in the United States in 1895 below that of 
1894 by over $300,000, the product was the largest ever obtained. 
The total product, including salt contents of brine used in manufacture 
of soda ash, was 13,669,649 barrels of 280 pounds, against 12,967,417 
barrels in 1894, an incre~se of 702,232 barrels, or a little more than 5 
per cent. The actual decrease in value was $316,201, or about 7 per 
cent. Part of this decrease in value may be attributed to a smaller 
production of the finer grades of salt in 1895. In 1894 the output of 
salt especially refined for table and dairy use was 2,839,140 barrels, 
whil'e in 1895 the total amount of these two higher grades was 2,173,123 
barrels, a decrease of 666,017 barrels. This decrease was more than 
made up for in an increase of about 800,000 barrels in the grade known 
as "common fine." A difference of 25 cents per barrel in the price of 
these grades (table and dairy being nearly the same) would account 
for about $150,000 of the decrease in value. At the same average 
price which obtained in 1894, the value of the product in 1895 would 
have been $5,12(),118, or allowing for the decreased output of table and 
dairy salts, say, $4,976,118, instead of $4,423,084, so that in proportion 
to the amount of business done there was a difference in the value of 
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the product of 1895, below that of 1894, or a loss to the producers of 
about $550,000. As the prices received in 1894 were not by any means 
satisfactory or remunerative, there is good reason to believe that the 
balance sheets of many concerns showed the balances on the wrong 
side of the page on January 1, 1896. 

In August, 1894, salt imported into the United States was placed 
upon the free list, which induced larger importation>\. The imports 
increased from 348,519,173 pounds, or about 1,245,000 barrels in 1893, 
to 434,155,708 pound~, or about 1,550,000 barrels in 1894. In 1895 the 
imports had increased to 559,151,669 pounds, or a bout 2,000,000 barrels. 
The exports of domestic salt do not have much influence 011 the trade, 
amounti11g to but 10,853,7 5!) pounds, or 38,763 barrels in 1894, and 
7,203,024 pounds, or 25,725 barrels in 1895. Th.e imports added to the 
domestic product and the exports deducted from the total in 1894 and 
1895 show that the salt consumed or placed upon the market in the 
United States increased from 14,479,209 barrels to 15,640,894 barrels, 
adding 1,161,685 barrels to a11 already overstocked trade. This is illus
trated in the following table: 

Supply of salt for domestic C011B1lmption in 1898, 1894, and 1895. 

r= Sources. 

Dome 

Impo 

stic product. ............... 

rts ........................ 

Total ------ ·--------- ----
Expo rts ...... -----------------

Domestic consumption .... 

ase over preceding year .... [_::: 

1893. 
I 

1894. 

Barrels. Barrels. 

11,897,208 12,967,417 
1, 244,711 1,550,555 

' 13,141,919 14,517,972 
20,686 38,763 

13,121,233 14,479,209 

-----· ---- ---· 1,357,970 
-----. 

IMPORTS AND l:GXPOR'l'S. 

~ 

1895. 

Barrels. 

13,669,649 
1,996,970 

I 

15,666,619 
25,725 

15,640,894 
1,161,685 

The imports of salt into the United States have shown an almost 
constant decrease since 1881. The decrease has been particularly 
noticeable in the imports of refined salt, due in great measure to the 

· improvements recently inaugurated in the manufacture of table and 
dairy salts by American producers, which has placed the domestic 
product on a line with, if not ahead of, salts of foreign make. 
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Salt imported and enteral for cons1wtption in tile UnUe1l States, 1867 to 1895, inclusire. 

-~- Year cndecl-

.June::IO, 1867 ..... . 

1868.----. 
1869.-----
1870.----
1871. .... 
1872. _____ 

1 

1873 ----. 
1874. 
1875 
1876. 
1877. 
1878 
1879. 
1880 

1881..----
1882! ..... 1 

1883.----. 
1884.. ... : 

1885.-----! 
J lee. ill, 1886. _ ... _ I 

I . 

1887------
1888 .. ----
1889 .. ----
1890 ... ---
1891. .. ---
1892 ..... . 
1893 ..... . 

1895 ..... . 

In bagt-J, barrels, and other 
paekages. 

Quantity. Value. 
--~- -

Pounds. 

2M, '!70, 862 $696,570 
308,446,080 915,54() 

297,382,750 895,272 
288,479,187 797, 19<1 
283,993,799 800,454 
258,232,807 788,893 
239,494,117 1, 254,818 
358,375,496 1,452,161 
318,673,091 1, 200, 541 
331,266,140 l, 153,480 
359,005,742 1,059,941 
352, 109, 963 1,062,995 
375,286,472 1,150,018 
400,970,531 1,180,082 
412, <142, 291 1, 242, 54:{ 
329,!J69,300 1, 086, 932 
312,911,360 1, 035, 9<16 
340,759,010 1, 093, 628 
351,276,969 1,030,029 
319,232,750 966,993. 
275,774,571 850,069 
238, 921, 421 620,425 
180,906,293 627, 134 
172, fill, 041 575,260 
150, 033, 182 492,144 
150,799,014 488,108 
98,037,648 358,575 
60,793,685 206,22!J 

601,086 1, 723 

In hulk. 

Quantity. 

Pound.'!. 

229,304,323 
219,975,096 
256,765,240 
349,776,433 
274,730,573 
257, 637, 230 
388,012,132 
427, 2!J4, 20!J 
<101, 270,315 

: 379,478,218 
444,044,370 
414,813,516 
434,760,132 

I 
449,743,872 
529,361,041 
399, 100, 228 
<112, 938, 686 
4<11,613,517 
412,322,341 
366,621, 223 
343, 216, 331 
272,650,231 

I 

234,499,635 
243,756,044 
220,309,985 
201, 366, 103 
146,945,390 
101,525,281 

1,874,644 L 1894 ...... 1 

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

17 GROL, P'l.' 3--1>3 

=-1 
Value. 

$336,302 
365,458 
351,168 
507,874 
355,318 
312,569 

525,585 
649,838 
54!!,111 
462,106 
532,831 
<183, 909 

532,706 
548,425 
658,068 
474,200 
451, 001 
433,827 
386,858 
371,000 
328,201 
U6,022 
249,232 
252,848 
224,569 
196, 371 
63,404 

86,718 
1, 874 
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Salt imported and entered jo1· consumption in the U:nUed States, etn.-Continned. 

Year ended-

June 30, 1867. - - - --

1868 .. ----

1869.-----

1870 .. ----
187L ..... 

18i2.-----

1873.-----

1874 .. ----
1875 ...... 

1876 ...... 

1877------
1878 ...... 

1879 ...... 

1880 ..... 

1881.-----

1882 .. ----

1883 .. ----

1884 .. ----

1885.-----
Dec. 31, 1886.-----

1887 ..... -

1888 ... ---

I 
1889 .. -- .. 

18tJO ...... 

I 
1891 ...... 
18!)2 ______ 

I 1893 .. ----

L 1894 .. ----

1895.-----
I 

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

For the llurpose of curing 
fish. Not elsewhere specified. 

------1-------,------1 Total value. 

Quantit}. Yalue. Quantity. Value. 

------1----------

Pmnuls. Pmrnds. 

------------- ------------- ----·----- $1,032,872 

------------- -------- -------------- ---------- 1,281,004 

------------- -------- ------------- ---- ·----- 1, 246,440 

68, 597' 02:~ $87,048 -------------- ---------- 1, 392,116 

64,671,139 66,008 -----· -------- ---------- 1,221,780 

57,830,!)29 60, 155 ,-------------- ---------- 1, 161, 617 

86,756,628 86,193 -------------- ·----- ---- 1,866,596 

105,613,913 126,896 -------------- ---------- 2,228,895 

110,294,440 119,607 -------------- ·----- ---- 1, 869,259 

118,760,638 126,276 -------------- ---------- 1, 741,862 

132, 433, 972 H0,787 ------ ---- ---- ---------- 1, 733,559 

100, 794, 611 96,898 -------------- -----· ---- 1,643,802 

94,060,114 95,841 ·------------- ---------- 1,778,565 

109,024,446 119,667 ·----- -------- ---------- 1,848,174 

133,395,065 144,347 ------ --··---- ---------· 2,044,958 

134, 777, 569 147,058 -------------- ·----·--- 1, 708,190 

142,065,557 154,671 -------------- ---------- 1,641,618 

126,605,276 122,463 -------------- ---------- 1, 649,918 

140, 067, 018 121,429 •""" • • "" •" • • • • I- • •. • • • • • • 1, 538,316 

103, 360, 362 94,721 -----·---- ·-·- ---· ------ 1, 432,714 

105,577,947 107,089 ·----- --------
I 1, 285,359 ----------
I 113,459,083 111, 120 -------------- ----------1 977,577 

97,960,624 100,123 ·--- ---------- ---------- 976,489 

98,279,719 96,648 -------------- ---------- 924,756 

103,990,324 89,196 ::::::::::::·r::::_::: 805,909 

105, 192, 086 90,327 774,806 

103,536,135 87,749 ·----- -------- ------ ---· 509,728 

!)3,723,885 79,482 178,112,857 $263,707 636, 136 

8,668,4_!)0 12,195 548, 007, 449 739,122 754,914 
I -- I 

-~----
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Salt of domestic production exported fron~ the United States from 1'790 to 1895, inclusive. 
~- ~ 

! 
I I 

I 
Year ended- Quantity. Value. Year ended- Quantity. Value. 

~-~-

I 
Bushels. I Bushels. I I 

Sept. 30, 1790 .. 31,935 $8,236 June 30, 1862. -1 397,506 $228,109 
1791.. 4,208 1, 052 ' 1863 .. 1 584,901 277,838 
1830 .. 47,488 I 22,978 I 1864 .. 635,519 296,088 
1831.. 45,847 26, 8<18 1865 .. 589,537 . 358, 109 
1832 .. 45,072 27,914 1866 .. ( 70,644 300,980 
1833 .. 25,069 18,211 1867-- 605,825 304,030 
1834.- 89,064 54,007 1868 .. 624,970 289,936 
1835 .. 126,230 46, <183 1869 .. 442,947 190,076 
1836 .. 49,917 31,943 1870 .. 298,142 119,582 
1837-- 99,133 58,472 1871.. 120,156 47, 115 
1838 .. 114, 155 67,707 1872 .. 42,603 19,978 
1839 .. 264,337 64,272 1873 .. 73,323 43,777 
1840 .. 92,145 42,246 187{1.. 31,657 15, 701 
1841.. 215,084 ' 62,76i'i 1875 .. 47,094 16,273 
1842 .. 110,400 I 39,064 1876 .. 51,014 18,378 

.June 30, 1843a. 4o, 678 1 10,262 1877 .. 65,771 20, 133 
1844 .. 157,529 47,755 1878 .. 72,427 24, 968 
1845 .. 131,500 45,1i'i1 1879 .. 43,710 13, 612 
1846 .. 117,627 30,520 1880 .. 22,179 6, 613 
1847 .. 202,244 42,333 1881.. 45,455 I 14,752 
1848 .. 219, 145 73,274 1882 .. 42,085 18,265 
1849 .. 312,063 82,972 1883 .. 54,147 17,321 
1850 .. i!19, 175 75,103 1884 .. 70,014 26,007 
1851.. 344,061 6l,424 1885 .. b4,101,587 26,488 
1852 .. 1, 467,676 89,316 Dec. 31, 1886 .. 4,828,863 29,580 
1853 .. 515,857 119,729 1887 .. 4,685,080 27,177 
1854 .. 548,18fi 159,026 1888 .. 5,359,237 32,986 
1855 .. 536,073 156,879 1889 .. 5,378,450 31,405 
1856 .. 698,458 311,4[)5 1890 .. 4,927,022 30,079 
1857-- 576,151 190,699 1891 .. 4,448,846 23,771 
1858 .. 533,100 162,650 1892 .. 5,208,935 28,399 

I 

1859 .. 717,257 212,710 1893 .. 5,792,207 38,375 
1860 .. 4-75,445 129,717 1894 .. 10,853,759 46,780 
1861.. 537,401 144,046 1895 .. 7, 203,024 30,939 

a Nine months. b l'ounds from 1885. 

In connection with the above tables it is interesting to note the sources 
from which our imported salt is obtained and the markets supplied by 
our exports of domestic salt. · For this purpose the following tables, 
showing the countries -from which we import, the amount and val·ue 
of the salt received from each, and also the amount and value of the 
salt exported to each country and the ports through which exported, 
are given for the two fiscal years t·nding June 30, 1894 and 1895. It 
will be observed that the principal source of supply is the United 
Kingdom, from which we imported136,550,196 pounds out of a total of 
345,479,066 in 1894, and 266,090,5H7 pounds out of a total of 496,810,501 
in 1895. The imports from. Great Britain were about 40 per cent of 
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the total in 1894 and more than 50 per cent in 1895. Italy exported 
over 93,000,000 pounds to this country in 1894, and the West Indies 
nearly 1oo,ooo,ooo pounds, so that the amount received from these 
three sources was 329,016,443 pounds, or 95 per cent of the total. In 
1895 the imports from Italy fell off to 81,725,686 pounds, while those 
from the West Indies increased to 137,325,128 pounds. The total from 
the same three sources was 485,141,4.11 pounds, or about 97.7 per cent. 

The principal exports are through the port of San Francisco, aud to 
the Central American States, Mexico, the Hawaiian Islands, Japan, 
and Asiatic R-ussia. Abo'ut 25 per cent, or a little more, goes across 
tbe Great Lakes to the Dominion of Canada:. 

The imports and exports for the past two fiscal years, with the coun
tries from which imported and to which exported, have been as follows: 

Imports of salt during the fiscltl yem·s vndiug June SO, 1894 and 1895, with the countries 
from ~vhieh exported. 

I Country from which 
exported. 

Year ending June 30, 
1894. 

nclgium .. -- .. -- .... . 
]'ranee ............. . 

Germany.- ......... . 
Italy .............. .. 

l)ortugnl ........... . 

Spain ........•....... 

United Kingdom: 

England ........ . 
Scotland ...... __ . 

Canada: 

Nova Scotia, New 

13runswick, etc 

Quebec, Ontario .. 
Central America: 

Nicaragua ....... . 

Mexico ............. . 
·weRt Indies: 

British ........ .. 
Dutch ......... .. 

PoundH. 

10,286 

4, 783, 980 

672. 963 

93, ~05, 163 

2, 572, 735 

2, 349,078 

136, 538, 796 

11,400 

4, 415,581 I 
1, 141, ~50 I 

7, 500 

226, 413 

93,549, 034 

4, 726,544 

French . __ .. --- _. 98~. 506 

Danish ....................... . 

Puerto Rico ................. . 

Value. 

$14 

3,636 

1, 748 

67,148 

1, 833 

1, 596 

422,007 

56 

9, 549 

6,183 

50 

387 

72,023 

5,201 

993 

--···----

Year ending J nne 30, 1895. 

:Free. ' Dutiable. (n) 

~--;onnds. Value. Pounds. Value. 

2, 020 $30 --------······ 
---·---··----- ·-----·-·· 1, 400 $46 

.............. ····-----· 186, 413 871 

65,461, 114 42,761 16,264,572 11, 388 

419, 844 348 3, 618,272 3, 259 

··-----------· ---------· 3, 680,272 3, 376 

} 244, 566, 953 431,642 21,523,644 46, 025 

275,400 425 2 297 390 ' 6, 528 

840 7 , 327:2841 1, 413 

................... 1 --···· ······ 
·············· 230, 58o ' '440 

56,993,688 55,788 50,978,337 40, 101 

21,"726, 311 26,073 1, 851,386 2, 075 

2, 847,905 4,028 1, 466,650 1, 573 

27,000 45 233,851 243 

---·····--···· ·······--· 1, 200, 000 1, 613 

Brazil............... 99,853 80 ...................................... ----------

Hongkong........... 284 2 .............. ---------- .............. ---------· 

Portuguese .Africa.. 183, GOO 216 ...... - ....... --- .... --- 527,275 361 I 
Hawaiian Islands .... ------------------------ 100,000 330 ...................... .. 

I '"'''~;,~; : n;~ ;;; ;;; • ~· ... ~ ::: '" ~: ;;; ~; ;~ I ; ;; ;;;n I 
a The tarilf act of 1894 provides that salt is free of duty, but when in bags or other packages the 

COYerings shall pay duty as ifimporte<l separately, and salt importe<l frOm countries impo~ing a. duty 
on salt exported from tho United States shall pay the rate of duty imposed prior to tho act of 1894. 
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Exports of salt during the fiscal years ending ,June 30, 1894 and 1895, and countries to 
1vhich exported. 

I Year ending June iW, 1894. Year ending June 30, 1895.1 
Country to which exported. 

Pounds. I Value. Pounds. Value. 

United Kingdom .. : . . ~- ...... . ~ --... --... - ··-------- 112,000 $350 
British Honduras ............. 4, 600. $47 2, 462 33 
Dominion of Canada: 

Nova Scotia, New Bruns-

wick, etc ............... 663,150 5, 635 195,900 1, 753 
Quebec, Ontario, etc ..... 3, 743,978 10,245 2,344,683 5,457 
British Columbia ......... 748,952 3,574 224,100 1,618 

Central American Stares: 

Costa Rica ............... 99,320 735. 41,057 535 
Guatemala ............... 328,277 1, 761 475,040 2,279 
Honduras ................ 23,370 422 30,897 412 
Nicaragua --------------- 208,4821 1, 749 238,955 2,134 
Salvador ................. 1,791,200 8,818 1,405,000 7,241 

Mexico ....................... 590,640 6,329 810,575 6,652 
West Indies: 

British ................... 2,000 15 1,500 12 
Colombia ---------· ---------- 11,910 94 7,300 70 
Japan ........................ 146,000 438 20,000 78 
. Russia, Asiatic ............... 2,954,000 8,959 2, 180,000 7,340 
:E;rench Oceanica .••.......... 79,450 439 69,000 374 
Hawn,iian Islands ............ 495,450 2, 811 541,300 2,721 

Total .................. 11,890,779 52,071 8,~~9, 7691 39,059 
~ 



FLUORSPAR AND CRYOLITE. 

FLUORSPAR. 

Prod7wtion.-The output of fluorspar decreased from 7,500 short tons, 
valued at $4 7 ,500, in 1894, to 4,000 short tons, worth $24,000, in 1895. 
In 1893 the product exceeded 12,000 short tons, and the price received 
for it at the mines was a little more than $6.75 per ton. The product 
in 18!:15 was less than one-third that of two years before, while the price 
dropped to $6 per ton. Rosiclare, Ill., has furnished the entire domes
tic supply of fluorspar since its utility in the manufacture of opalescent 
glass, in iron smelting, and in the preparation of hyd-rofluoric acid, has 
made it a desirable commercial product. 

The following table shows the annual production of fluorspar since 
1882: 

Production of fluorspar in the United States front 1882 to 1895. 

I Year. Quantity. Value. Year. Quantity. Value. 
~-- -- --

Short tonR. Short tonB. 

1882 ...... --·· 4,000 $20,000 1889 ...... - -· 9,500 $45,835 

1883 ...... --·· 4,000 20,000 1890 .... -----· 8,250 55,328 
1884 .... ·- .... 4,000 20,000 1891 .......... 10,044 78,330 
1885 ....... · ... 5, 000 22,500 1892 .... --.--- 12,250 89,000 
1886 .......... 5, 000 22,000 1893 .... ------ 12,400 84,000 

l_;--···"" 5,000 20,000 1894 .......... 7,500 47,500 

... ·----· 6,000 30,000 1895 .......... 4,000 24,000 

CRYOLITE. 

This mineral is used to a considerable extent in the manufacture of 
alum and sodium salts, for making white, porcelain-like glass, and for 
other technical purposes. In the preparation of alum and sodium salts 
from cryolite, alumina is left as a residue; and from this, metallic alumi
num is extracted by electrolytic process. The only source of supply 
of the mineral is Greenland, although traces of this mineral were long. 
ago shown by Cross and Hillebrand to occur in the neighborhood of 
Pikes Peak, Colorado. 

998 



FLOURSPAR AND CRYOLITE. 999 

IMPORTS. 

The imports of cryolite for a series of years are shown in the follow
ing table: 

lrnports of m·yolitefrorn 1871 to 1895. 

Year ended- Amount. Value. Year ended- Amount. Value. 

Long tons. I,ong tons. 

June30,187L ........... $71,058 Juue30, 1884 .. 7,390 $106,029 
1872 .. ; ______ .... 75,195 Dec. 31, 1885 .. 8,275 110,750 

1873 .. · .. -- ------ 84,226 1886 .. 8,230 110, 152 

1874..: ... --- .... 28, 118 1887 .. 10,328 138,068 

1875 .. ! .. -- .... -- 70,472 1888 .. 7, 388 98,830 

1876 ........ -- .. 103;530 1889 .. 8,603 115, 158 

1877 .. ------ .... 
' 

126,692 1890 .. 7, 129 95,405 

1878 .. 1 .......... 105,884 1891.. 8, 298 76, 350 

1879 .. ··-----·-- 66,042 1892 .. 7,241 96,932 

1880 .. ---------- 91,366 1893 .. 9,574 126,688 

1881.. ·----· ..... 103,529 1894 .. 10,684 142,494 L ,~ 3,758 51,589 1895 .. 9,425 125,368 

-1883 .. 1 6,508 97,400 
II I 



MICA. 

PRODUCTION. 

The output from the mica mines of the United States in 1895 con
sisted of 44,325 pounds of cut or sheet mica, valued at $49,218; 40,083 
pounds of small sizes, worth $11163, and 148 short tons of "scrap" 
mica, valued at $5,450. The total value of the product is thus shown 
to have been $55,831, a slight increase over 1894, when the total value 
of the output was $52,388, thoug·h the industry was still in an unsatis
factory condition. The following table shows the annual production of 
mica in the United States since 1880: 

Production of ·mica since 1880. 

Year. Quantity. Value. Year. Quantity. 

Pmt-nds. Pounds. 

1880 ..... -- --. 81,669 $127,825 1890 .......... 60,000 
1881. ......... 100,000 250,000 1891. ......... 75,000 
1882 .......... 100,000 250,000 1892 .......... 75,00() 
1883 .......... 114,000 285,000 1893 .......... l 

51,111 } 1884 .......... 147,410 368,525 a156 
1885 .......... 92,000 161,000 1894 .......... { 35,943 } 1886 ......... - 40,000 70,000 a191 
1837 .......... ' 70,000 142,250 { b 44,325 l 1888 ... - ...... 48,000 70,000 1895 .......... c40, 083 
1889 ....... -·. 49,500 50,000 a148 

-~------

a Scrap, tons. b Sheet. cSmall. 

1000 

Val 

$75, 
100, 
100, 

88, 

52, 

55, 

000 
000 
000 

929 

388 

831 
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Il\IPORTS. 

The following table shows the imports of unmanufactured mica from 
1869 to 1895 : 

Unmanufactured mica ·i1nported and entm·ed fm· consumption in the United States, 1869 to 
. 1895, inclusive. 

~Year ending-

June 30, 1869 .......... . 

__ v_ru_u_e. __ 11 ~-----Y-ea_~_e_nd_i_ng_-______ ,__'"""· ! 

$1, 165 Jnne30, 1883............ $9,884 

L_ 

1870 ......... .. 226 1884- .. -.. .. .. .. 28, 284 

1871. ........ .. 1885 .......... .. 

1872 .......... . 

1, 460 

1, 002 

498 

Dec. 31, 1886 ......... .. 

28,685 

a 56,354 

a49, 085 1873 ......... .. 

1874........... 1, 204 

1875 ..................... .. 

1876 ......... .. 

1877 ......... .. 

1878 ......... .. 

1879 ......... .. 

1880 .... , ...... ~ 
1881. .......... 

1 

1882 ......... .. 
I 

569 

13,085 

7,930 

9,274 

12,562 

5,839 

5,175 

a Including mien. waste. 

USES. 

1887 .......... .. 

1888.. .... .. .... a 57,541 

1889........ .... a97, 351 

1890 ...... ------
1891. ......... .. 

1892 ........... . 

1893 .......... .. 

1894.. .......... 1 

1895 .......... .. 

a207, 375 

95,2,12 

218,938 

147,927 

126,184 

F4,886 J 

The greater part of the cut or sheet mica produced is used by stove 
manutacturers. The remainder goes into the manufacture of electrical 
dynamos, for which its nonconductive properties, when free from iron, 
render it very valuable. Ingenuity has developed a method of using 
also the smaller sizes of mica for electrical purposes, and some demand 
has been created for them. Heretofore they went to the scrap pile and 
were either wasted or ground. Scrap mica usually brings about $10 a 
ton, though some reported as scrap in 1895 was valued at about $60 
per ton. This probably included a considerable amount of small-sized 
mica which should have been reported separately. The small ·sizes 
were reported for the first time in 1895, 40,083 pounds, or about 20 
short tons, valued at $1,163, as against a valuation of about $200 as 
scrap. This difi'erence is noteworthy and will doubtless have a bene
ficial effect in reviving the mica industry. Scrap mica is ground for 
the manufacture of lubricants, for giving a crystal effect to wall papers, 
and for other decorathre purposes. 
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CONDITION OF THE INDUSTRY. 

The mica mining industry has been in a depressed condition for sev
eral years. This has been due to several causes. In North Carolina, 
from which State the bulk of the product is obtained, mining has been 
carried on by antiquated methods, a~d miners have not kept pace with 
the march of progress. Under such circumstances, as mines were 
deepened the difficulties and expense increased, and without any 
advance in price. Traw~portation iu the region is of the primitive 
kind, most of the product being hauled over bad mountain roads for 
from 25 to 50 miles to the railroad. In winter seasons the roads are 
frequently impassable, and this. renders the supply uncertain. The 
effects of such conditions is shown by a glance at the tables of produc
tion and imports. From 1880 to 1885 the domestic product ranged in 
value from $127,825 in 1880 to $368,525 in 1894, the average exceeding 
$240,000 in the six years. The imports ranged in the same period from 
$5,175 in 1882 to $28,685 in 1885, averaging less than $15,000, while 
for the eleven years preceding 1880 the average annual imports were 
but little more than $3,000. From 1890 to 1895 the importations show 
a total valuation of $970,552, an average for six years of $161,759; 
while the domestic product averaged only $78,691 a year, less than 
one-half the imports, whereas ten years previous the domestic product 
was sixteen times the imports. It is to be hoped that in l 896 au 
improved condition will become manifest. It is reported that one firm 
owning large interests in North Carolina has introduced modern 
machinery and methods, and expects to turn out $100,000 worth of mica 
annually. Larger production is also promised from New Hampshire 
and the development of extensive deposits in Alabama are reported. 
All of the product in 1895 was from three States-New Hampshire, 
New Mexico, and North Carolina. 

The principal mica mines in North Carolina which contributed to the 
product of 1895 were the following: 

The Cloudland mine, 4 miles east of Bakersville; the Meadow, Eng
lish, and Plumtree mines, near Plumtree; the Flatrock mine, 4 miles 
northwest of Spruce Pine; the Little Zeff Young mine, 7 miles west of 
Spruce Pine; the Chestnut, Flat, Gopher, and Childers mines, 1 to 2~ 
miles· southwest of Spruce Pine; the Silver Ridge mine, on Crabtree 
Creek-all in Mitchell Coun'"y; the Sleepy Hollow and Burton and 
White mines, in Yancey County, and the Black Mountain mine, in the 
northeastern part of Buncombe County. 

Several of these mines have been worked at intervals for a number 
of years, but others of them, especially the Plu~tree, English, and 
the Black Mountain mines, are comparatively recent discoveries; and 
since the close of 1895 several other promising new mines are being 
opened up, notably the Deal, Sparks, and McGee mines, in Mitchell 
County; the White mine, in the southern end of Yancey; the Harry 
Martin mine, in the eastern part of Buncombe County, and several 

I 
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others of less importance in the~e and other counties, while the mines 
of Whitehurst and Smith, near Roanoke, Va., are being opened up on 
a larger scale and with greater promise. 

FUTUHE SUPPT~Y. 

The opinion has sometimes been expressed by mica men that all of 
the valuable mica deposits in the southern Appalachian region have 
been discovered and worked to a depth where the supply of water and 
the increasing hardness of the rock add so greatly to the expense of 
mining as to make it unprofitable, and consequently that this region 
would no longer be a conspicuous factor in the world's supply of mica. 
The opening of several new mines, however, during 1895 and the early 
part of 1896 has encouraged the belief that other workable deposits 
may he found in the near future if careful search is made. And when 
the fact is borne in mind that much the gTeater part of the mica-bearing 
areas of this southern Appalachian Mountain region from Alabama to 
Virginia are still covered with dense forests, so that the rock surfaces 
are covered with an accumulation of humus and living plants, it is seen 
that the region has been as yet only partially explored, and there must 
be numerous undiscovered mica veins which will yield as rich returns 
as those already discovered and partially worked. The, question is 
often asked, also, whether or not those mica mines which have already 
been worked to a considerable depth can be considered as future pro
ducers of mica. Bearing upon this, it may be said that a majority of 
these mines have been worked only to a depth of· less than 100 feet and 
for a horizontal distance of only 100 to 200 yards along the line of the 
vein. In some cases, as was true with the famous Clarissa mine, they 
were abandoned, with valuable deposits of mica still in sight, owing to 
the inability of the miners with their crude methods (having no steam 
pumps) to contend with the water flowing into the mines. In many 
other cases, where there was no great trouble from water, mines have 
been abandoned at depths where the vein matter began to be too hard 
to be worked easily with a pick, for the reason that there were still 
other and softer deposits which could be worked at or near the surface. 

There can be but little doubt that in the case of a considerable num
ber of these mines, by the use of the steam pump, the steam drill, and 
other modern mining appliances, a number of these old mica mines 
could be opened up anew and worked at considerable profit. And 
thus, like the Clarissa, the Sink Hole, the Hawk, and Oloudland, in 
Mitchell County; the Ray mine, of Yancey County; the Iola, the Ray, 
and Burningtown mines, of Macon County, which together have yielded 
considerably more than a million dollars' worth of mica while being 
worked by crude mining methods, if opened up anew under more favor
able conditions would undoubtedly yield a supply of mica for many 
years to come as great or greater than that which they have yielded in 
the past. 



ASBESTOS. 

lly EDWARD W. PARKER. 

PRODUC'l'ION. 

The asbestos product of the United States in 1895 took a decided 
step forward. This was due to the increased production at the mines 
of the Sail Mountain Asbestos Company, at Sante~:', White Comtty, 
Ga., mention of the opening of which was made in the report for 1894. 
During 1894 these mines were developed and produced 250 tons of 
fiber. In 1895 the product was 700 short tons. In addition to this 
California contributl•d 90 tons, and 5 tons were mined in South Dakota. 
The promises of good supplies of asbestos from Oregon and Washing
ton have not been realized. Owners of the deposits in Loudoun County, 
Va., expect to begin mining during the present year (1896), and the 
work on the deposits near Casper, Wyo., has bern confined to the 
assessment work necessary to hold title. In regard to the asbestos 
deposits of Wyoming, Mr. R. W. Burkhardt, M. E., of Laramie, states 
that they are on the North La~amie-River, and lie entirely in a serpen
tine formation. The veins run in all directions and sometimes open 
into quite large pockets from 3 to 5 feet in width. Some of the fibers 
are very strong but coarse, and many of them arc from 18 to 28 inches 
long. The deepest hole so far made for development work is only 18 
feet deep, but the cuts are several hundred feet long. Should tLe asbes
tos improve in fineness as greater depth is reaclwd and approach the 
quality of the Canadian, the deposits will prove of great value. 
· The Wyoming material is similar to the Canadian in occurrence, the 

gangue rock being serpentine, and belongs, from a mineralogical stand
point, to the chrysotile family and not to the true asbestos species, 
which usually occurs in pockets dispersed through masses of soapstone. 
The occurrence of the Virginia material is similar to that of Canada 
and Wyoming and belongs also to the chrysotile family. The Georgia, 
California, and Oregon minerals belong to the asbestos class and occur 
associated with soapstone. The chrysotile of Canada is of superior 
quality in strength, elasticity, and fineness of fiber to any other known. 
The supply is unlimited and mining operations are carried ~m under 
modern scientific principles, so that for many reasons this source of 
supply has almost entirely superseded the Italian in the American 
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markets, where nearly all of the asbestos goods of commerce are manu
factured. This Canadian chrysotile is never referred to in trade circles 
as anything but asbestos, the latter name being applied indiscrimi
nately to all varieties. For the purposes of this report, and by reason 
of this adopted nomenclature, the two minerals are treated as one. 

The production of asbestos iu the United States in 1895 approached 
somewhat the output in 1882, 1883, and 1884, when the product from 
California was 1,000 short tons or over each year. In 1885 it dropped 

· to 300 tons, and diu not reach the latter figure again until1894, when 
owing to the development of the Georgia deposit it increased to 325 
tons, and in 1895, when it increased 145 per cent over that of 1894. 

rhe following table exhibits the annual ]1TOduetion of asbestos in 
the United States since 1880, with the value: 

Annu.alJH"O(lllct of asbestos from 1880 to 1895. 
----------- --

Year. Quantity. 
I 

Value. Year. 
I 

Quantity.J Yalne. 

I 
Sho,rt tons. i Short ton.'i. 

1880 ...... ---· 150 $•1, 312 1888 .... -.- ·-- I 100 $3,000 

1881. .. --- 200 7,000 1889 ·-· ... - --. 30 1, 800 

1882. ___ ·-·--· 1,200 36,000 1890 .. - --·. -·. 71 4,560 

30,000 1891 ...... - --- 66 3,960 

I 
30,000 189:3 .. -.- ..... 104 6, 416 

9,000 1893 .... ·-- --- 50 2,500 

1883 .. ---. 1, 000 

1884 .... ----· 1,000 

1885 .. -... . . . . 300 

6,000 18!l•L ......... 325 4,4f.i:-l 

i 
4,500 1895 .......... 795 13, :):!!) 

1886.... ...... 200 

1887- .. - . --... 150 

Comparing the above table with that of the table of import8, which 
is given below, it will be seen that there is a profitable market to be 
supplied with domestic fiber if any be found which is equal in quality 
to that of the Canadian chrysotile, nearly all of the imports into the 
United States being from the Canadian mines. 

U1POU'l'S. 

The following table shows the value of asbestos imported since 1869: 

Value of asbestos impo• fl:d from 1869 to 1895. 

1

-- I Unmauufac· ~ 
Year ende<l- tnred. ~rt:~~~~c- 1~-~ 

_J_u_n_e_:-30-,-1-86_9 ______ .-.----_-_-_-__ ... ___ . _ ..... _ .). _____ ... _. _ $310 $310 

1870- -.... - .... - ... - - ... - . . . . . . - . - .... - . . . . 7 7 

~:~~: : : : : : : : : : : : : : : : : :: : : : : : : : : I : : : : :: : : :: : : ---- . -~ ~- - ........ ~~- -
1873 _________________________ . _! $18 . _ . __ . ___ . . ~~ 1 

1874. ... ---- ·--· ------· .... .----1 152 ---· ···--· ~ l_ 
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Value of asbestos imported from 1869 to 1895-Continned, 

Year ended- Dnmanufac- .Manuia,~- I 
tured. tured. i. Total. 

1 --------J 
June30, 1875 ......................... .. 

1876 ......................... .. 

1877---------- .... ----- ---- ----
1878 .... ---· ---.----- -----· ---· 
1879 ......................... .. 
1880 .... - .................... . 

1881.--- ---- ---- . -.. - ...... ----
1882 ......................... .. 
1883 ......................... .. 
1884 ......................... .. 

Dec. 31, 1885.: ............. ---- ---- .... 1 

1886 .. -- . -.-- .. -- ---- .... -- ... -' 
1887 ................. ---------
1888 ......................... .. 
1889 .......................... . 

1890- .. - .. .. .............. - .. -
1891. .... - - .. - .. - ... - .. .. .. .. . 
1892 ........................ . 
1893 ......................... .. 
1894 ......................... .. 

1895 ........................... 1 

$•1, 706 
5, 485 
1,671 
3,536 
3,204 
9, 736 

27, 717 
15,235 
24,369 
18,755 
73,026 

134,193 
140, 26·1 
168,584 
254,239 
252,557 
353,589 
262,433 
175,602 
240,029 
225,147 

$1,077 
396, 

1,550 
372 

4,624 

69 
504 
243 

1,185 
617 
932 
581 

8, 126 
!J, 154 
5, 342 
4, 872 
7,209 
9,403 

15, 989 
HJ,731 

CANADIAN PRODUCTION. 

$5,783 

5, 881 
3, 221 
3,908 
7,828 

9,736 
27,786 
15, 739 
24,612 
49,940 

73,643 
135, 125 

140, 845 
176,710 
263,393 
257,879 
358,461 
269,642 
185,005 
256,018 
244,878 

As the supply of asbestos for the United States is drawn almost 
entirely from Canada, the following table of production for that country 
will be found of interest: 

Annual p1·oduct of aBbestoB in Canada since 1879. 

Year. Quantity. Value. Year. Quantity. Value. 

-----

Tons. :tons. I 
1879 ........ 300 $19,500 1889 ........ 6,113 $426,554 

1880 ........ 380 24,700 1890 ........ 9,860 1, 260,240 
' 1881. ....... 540 35,100 1891. ....... 9,000 1, 000,000 
' 1892 ........ 6,042 388,462 1882 ........ 1 810 52,650 

1883 ........ 955 68,750 1893 ........ 6,473 313,806 
' 1894 .... ---- 7,630 420,825 1884 ........ : 1, 141 75,079 

1885 ........ 1 2,440 1<12,441 1895 ........ 8,756 368, 175 
I 1886 ........ : 3,458 206,251 TotaL. 72,921 5,284,516 

1887 ........ 4,619 226,976 
I 4,404 255,007 1888 .. ~~---1 

·----· -- -- ---- I J 



GRAPHITE. 

PRODUCTION. 

Including the output of graphitic coal from Rhode Island under the 
head of graphite, the product in 18H5 amounted to 3,115 short tons. 
In addition to the Ticonderoga product, which was less in 1895 than 
for several years past, 20 tons of graphite were mined in Clay County, 
Ala., and 103 tons in Wake County, N.C. Eighty-five tons mined in 
Baraga County, Mich., in 1894, and used in the manufacture of pig
ments in 1895, are added to the output of the latter year, as this 
product was not included in the product of 1894. 

The following table shows the annual production of graphite in the 
United States since 1880. The product in1895 has been reduced to 
short tons, and only the total product given in order to maintain the 
confidence of individual statistics. 

1880 .. 
1881 .. 
1882 .. 
1883 .. 
188<L-
1885 .. 

1

1886 .. 
1887 .. 

ar. 

--------
--------
--------1 
-- ·-----
--------
--------

....... 

-- ··----

P1·oduction of graphite since 1880. 

Quantity.!-Value. -1 Year. 

--~'~1:1~~~'..1 $49,800 188lL .... __ ... 
400,000 30,000 1889 -- - -.. - --.. 
42ii,OOO 34,000 1890 -- •. -- -. -. -
575,000 46,000 18()1. -- . - - -- .. -

---------- ----------- 18H2 ........... 
327,883 26,231 I 1893-- -- -- .... -
415,525 33,2421 1894 ....... ---. 
416,000 3'1, 000 1895 -- -- . -- --- -

a. Short tons. 

Quantity. Value. I Pou,nds. 

40~,000 $33,000 

---------- 72,662 

·--------- 77,500 
1, 55H, 674 110,000 
1,3()8,365 87,902 

843,103 63,232 
918,000 64,010 
a3, 115 52,582 

1007 
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11\IPOR'l'S. 

Graphite -ilnpOI'ted into the United States j1'0m 1867 to 1895. -- ---=l Unmanufactured. . 

Mf~:~~~c- TotaL 
Quantity. Value. 

---- -------1-----1----------~----

Owt. 

June 30, 1867................... 27, 113 $54, 131 .. .. .. .. .. $54, 131 

1868 .. ----------------- 68, 620 149, 083 --------- 149, 083 

1869 ................... 74,846 351,004 ---------- 351,004 

1870- ---- ------ ---- ---- 80, 795 269, 291 $833 270, 124 

1871.-------- ---------- 51, 628 136, 200 3, 754 139, 954 

1872- ---- -- ' .. -- ---- ---- 96, 381 329, 030 ------ ---- 329, 030 

1873- -- ---- ------ ---- -- 157, 5:39 548, 613 ------ ---- 548, 613 

1874 .. ----------------- 111,992 382, i591 ---------- 382,591 

1875- -- -- -- -- -- -- - - -- -- 46, 492 122, 0:"50 - -- - -- - - -- 122, 050 

1876 .. ----------------- 50, 589 150,709 17,605 168,314 

1877- -- -- -- - - - - -- -- -- -- 75, 3131 204, 1330 18, 091 222, 721 

1878- ---- -- ---- ---- ---- 60, 244 154, 757 16, 909 171, 61313 

1879----------------- -- 65, 13132 1134, 013 24, 637 188, 1350 

] 880------- ------ --- -- 109, 908 278, 022 22, 941 300, 963 

1881.---- -------------- 150, 927 381, 966 31, 674 413, 1340. 

1882----- ---------- ---- 150, 421 363, 835 25, 5313 389, 371 

1883- ---- ------ ------ -- 154, 893 361, 949 21, 721 383, 670 

1884 .. ----------------- 144,086 286,393 1, 863 288, 256 

1885.-------.---------- 110,462 207,228 ---------- 207, 228 

1886 .. ----------------- 83, 368 1134, 111 ---------- 164, 111 

.1887- ---- ---- - ----- ---- 168, 841 331, 621 ------ ---- 331, 621 
Dec. 31, 1888 ....... ---- .... _-.. 184, 013 353, 990 __ .. _ _ __ _ _ 353, 990 

1889 ....... _ ... ____ .. .. 177, 3!U 378, 057 __ .. .. .. .. 378, 057 

1890.---- ---- ---- ---- -- 255, 955 594, 746 ---- ------ 594, 746 

1891.---- ------ ---- ---- 212, 360 555, 080 ------ --- 555, 080 

1892- ---- -------------- 233, 540 667, 775 -- ---- --- 667, 775 

1893- -- -- -- -- -- - - - - -- -- 288, 7 40 865, 379 -- - - -- -- -- 865, 379 

L 1894.------------------ a5,814 225,720---------- 225,720 

1895 _ ~~---_-.___a_8, 8-14---'--26_o_,_o_9o__._-_-_-_-._._-_--_-_,
1 

__ 2_6 __ o,_o90 

a Long tons. 

OCCURRENCES OF GRAPHITE IN THE SOUTH. 

By WILLIAM M. BREWER. 

Previous to 1893 and during a period extending over a, few years 
graphite was mined and prepared for market in one locality situated 
about 3 miles in a southerly direction from Enitachopco, Clay'County, 
Ala., as well as in Bartow County, Ga. 
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The occurrence of this mineral in Alabama was discovered about 
twenty years ago in the area occupied by the fully crystalline schists. 
There are also occurrences in the area occupied by the semicrystalline 
slates, and in Georgia the graphite occurs associated only with this last. 
named formation, so far as is at present known. The demand, though, 
for the southern graphite has never been sufficiently active to urge 
prospectors to make any very extensive search for it; consequently but 
little is known relative to the extent or number of the occurrences 
in this portion of the South. 

Considered from a geological standpoint, the discoveries of graphite 
have so far been made in four belts in the crystalline area in Alabama 
and in one belt in Georgia. In both States we find it at irregular. 
intervals along the extreme northwestern bonler of the semicrystalline 
slates occurring imrriediately southeast of the Paleozoic area, the line 
of demarcation between these formations being known as the "Oar· 
tersville fault." In Alabama we also find it associated with that 
variety of slate locally designated as the "Turkey Beaven," and situ
ated in the 'rurkey Beaven Mountains in Cleburne County. Another 
belt of graphite associated with semicrystalline slate occurs several 
miles to the south and southeast of the first mentioned, and in what is 
known as the Silver Rill gold belt, the southwestern extremity of · 
which is about 20 miles northeast of the town of Wetumpk:;t, in Elmore 
County, Ala. This, so far as at present known, does not extend into 
the State of Georgia, nor does the slate possess its graphitic charac
teristic to any appreciable extent east of the Tallapoosa Hiver. The 
belt of fully crystalline schists in wl1ich graphite has been discovered 
in· Alabama extends across the counties of Clay and Randolph and 
into Cleburne County, in a northeasterly direction, crossing Randolph 
Oount,y in the extreme northwestern corner. 

No operations have ever been conducted in Alabama in mining 
graphite in the semicrystalline slates, but in the State of Georgia all 
the work that has been done in the past has been in formations of that 
class. Tn Bartow County the material, consisting mainly of slate and 
quartz, was IJUarried out of the hillsides in mass. This was crushed, 
but the graphite was not separated in any systematic manner. The 
material thus prepared was, it is said, shipped from two plants to the 
fertilizer companies for use as a filler or for coloring material for chem
ical fertilizers. The writer examined all of the known occurrences of 
graphite m Georgia and Alabama, and it is very much to be doubted 
whether that found associated with the sernicrystalline slates is of such 
a grade as is necessary to render it desimble for use for lubricating 
purposes or for the manufacture of crucibles. Besides the slate and 
quartz there is a very large percentage of iron pyrites closely associ
ated with the graphite; so great, indeed, is the proportion of this 
mineral.at one location in Cleburne County, Aht., that the question 
was considered whether it would not be profitable to carry ou miniug 

17 GEOL, l'T 3--64 



1010 MINERAL RESOURCES. 

operations for the purpose of winning the pyrites only, for shipment to 
the acid plants in Atlanta. 

The only attempt that has been made in either of these States to mine 
graphite for use as a lubricator or for facings in foundries has been 
in Clay County, Ala. There the occurrence already mentioned has 
been mined by two 9r three different concerns, and the graphite sepa
rated from the gangue, sacked, and shipped. The grade of this has, 
it is learned, been pronounced by experts as satisfactory, while the 
owner of the property states that the amount of graphite contained in 
the rock a veragcs 3 per cent. 

In 1893 the operations on this property were carried on by Mr. Paul 
Gilardoui, of Birmingham, Ala. The suspension of work was caused 
by the lack of demand, but the excessive freight rates were to a grf'at 
extent responsible. The mine being located nearly 20 miles from the 
nearest railroad point, with the Blue Hidge Mountains to cross, causes 
the wagon haul to be very expensive. 



J\IIINERAL PAINTS.-

By EmvARD vV. P .ARKER • 

. 1\HNERALS USED AS PIGl\IENTS. 

The number of mineral substances whieh are used iu the manufac
ture of miueral paints is quite large. They include peculiar qualities 
of iron ore used in making red and brown pigments, ·and classed as 
metallic paints; clay and other earthy substances containing iron, and 
known as ochers, umbers, and siennas, producing yellow and brown 
colors; barytes or barium sulphate, producing a white pigment, used 
as a substitute for or adulterant in white lead; graphite and slate, used 
for making black paints; terra alba, as its name implies, a white pai11t 
made from gypsum of pure quality; asbestos, used in making fireproof 
paints; soapstone, etc. The foregoing are all made into paints direct 
from the crude mineral, and may be considered natural pigments. Zinc 
white is also made directly from the ores. To the pigments mentioned 
should be added the preparations made from lead, white lead, red lead, 
litharge, ancl orange mineral; venetian rads, made from iron sulphate 
by roasting; vermilion or artificial cinnabar, blanc fixe or artificial 
barytes, and chrome yellow, made from potassium l;>ichromatc, etc. 

The amount of lead used in the manufacture of white lead, etc., is 
included in the production of pig lead. 'fhe amount of quicksih-er 
used in the manufacture of vermilion is included in the production of 
quieksilvcr, and that of chrome yellow in that of chromium. 

PRODUCTION. 

The pigments usually classed as mineral paints, whose production 
is not included elsewhere, are ocl1er, umber, sienna, iron ore ground 
for paint, slate, soapstone, and zinc white. Venetian reds made by 
roasting copperas (sulphate of iron) is also included, as the amount of 
iron so used is comparatively insignificant when compared with the 
total product of iron or iron ore, while the value is considerably greater 
in proportion. Zinc white, like barytes, is treated separately. As will 
be seen in the following table, there was a general increase in the pro
duction of pigments. The aggregate production of ocher, umber, and 
sienna had shown a steady decliue since 1891, until in 1894 the output 
was less than 60 per cent of that three years before; so that notwith-
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standing the general depression it is not surprising that there should 
Lave been an increase in 1895. There was also an ad vance in price. 
Tbe eombined product in 1894 brought an average price a little more 
than $10. In 1895 the average price received was about $11.90. Tlle 
average price of ocher advanced from about $10 to $11.50; that of 
umber decreased from $14.52 to $13.60, and sienna advanced from $20 
to $25. 

In the production of metallic paint there was an increase of 3,484 
short tons, but the declining tendency in prices noted in the report for 
1894 continued through 1895. The average price per ton received by 
producers in 1893 was $14.89; in 1894 it had declined to $11.23, while 
in 1895 it fell to $11.06, a drop in two years of $3.83, or nearly 26 per 
cent. 

'fhe average price for venetian reds declined from $24.57 per ton in 
1894 to $22.40 in 1895, while the output increased from 2,983 to 4,595 
slwrt tons. Soapstone used ior paint increased in both the amount of 
the product and the price received for it, and the same is true of slate 
ground for pigment. 

The production of mineral paints for the past three years has been 
as follows: 

P1·oduotion of mineral paints in 1893, 1894, and 1895. 

~---. - __ -----~-93--~==~· -~===~--l-E~9J-.~-~ ~~-- ===~-_-18=9o_·-. _-_ --1 
I J\::ind. 

____ ~hort. tons. \'alne~~ Short tons. _ Value. _Short. t~n~ i__:_alue. _I 

Oeher .... _ .... .. 

Umber ...... .. 

10,517 

,180 

150 

19, 9ii0 

$129,393 9, 768 

7, 560 265 

4,875 160 

297,289 25,375 

a hwlwled in slate. 

$96,935 

3,830 

OCHER, UJ\IBRR, .A.ND SIENNA. 

PRODUCTION. 

12, 045 $139, 328 

320 4, 350 

Eleven States contributed to the production of ocher in 1895. They 
were Alabama, CaliJornia~ Geor·gia, Iowa, Maryland, Missouri, New 
York, Pennsylvania, Vermont, Virginia, and Wisconsin. Kentucky and 
Massachusetts, whiclr reported a production in 1804, had no ontpnt in 
1895, while California, Iowa, and New York appear as producers in 1895, 
the two former for tbe first time; while New York had not reported any 
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product since 1891. Umber was produced iu three States-Missouri, 
New York, and Pennsylvania. The entire product of sienna was from 
New York and Pennsylvania, principally the latter. The production 
by States in 1895 is shown in the following ta,ble: 

P1·oduption of ocher, mnber, and sienna in 1895, by States. 

Ocher. Umber. 

State. -~------- 1-----;-~---

Short tons. Value. Short tons. Value. 

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

California...... . 375 

Georgia........ 2,105 
$2,800 

31,080 

1, 065 9, 468 

6, 800 7•1, 300 

(a) (a) 
b 320 b $4, 350 

~-~--;;1 Sienna. 

Short tons. I Value. 

c 275 c $6, 950 

Missouri.~-···· 

Pennsylvania . ~ 

Other States (d) 

Total ... ~ 1::_:_~_~____,_1_:_~_: 6_3:_:_'""-----~-__ ~_;_~--~~_-__,_·_·_·_~'_·~_;;· -- ~;- - ;,~;-~ 
a Included in Pennsylvm1ia. 
blncludes Missouri a.nd New York. 
clncludet; New York. 
dAlabama, Iowa, Maryland, New York, Vermont, Virginia, antl Wisconsin having each hut ono 

establishment. 

For the purposes of comparison the production in the preceding six 
years is shown in the following table. Prior to 1889, when the statis
tics were compiled for the Eleventh Census, th·e production for each 
State was not published. 

Production of ocher, nmbe•·, and sienna from 1889 to 1894, by Sttttl'~· 

1889. 1890. 1891. 

1 State. 
Quantity. I Value. Quantity. Yalne. Qnnntity. i Value. 

! i 

Short tons. Short tons. Short toiu~. I 
Alabama . ~ ..... 336 $3,500 350 $4,100 52<1 I $5, 8<10 

Colorado ....... 50 150 1,000 15,000 
I .. -.... ----- -----------

GeoTgia . ... _ ... 2,512 29, 720 800 12,800 600 9,000 

Maryland ...... 616 12,000 ·--------- ·----- ---- --------- --------·--
Massachusetts.~ 80 750 300 2,700 300 2,700 

Missouri .... ---- ------···· ....... ··-- 2,200 30,000 1,850 27,500 

New Jersey -··- --------·- -----· ---- ----·- ---- ·--------- 600 7,200 

New York ...... ---------- ---------- 365 4,493 ---------- ---- .......... 
Pennsylvania ... 7,922 103,797 4, 173 61,458 4,535 56,588 

Vermont .....•. 1,884 7,800 ---------- ----·----- 935 11,095 

Virginb ....... 1,658 18,755 1,367 22,972 1,950 29,900 

Wisconsin ...••. 100 1,000 ------ -·-- ·····------ ---------- ....... -....... 
Other States~ ... ---------- ---------- a7, 000 84,000 a7, 000 84,000 

----

I 'l'otttl. .... 15,158 177,472 17,555 237,523 18,294 233,823 

a Includes all of ~:Iaryland and estimated })rodncts of some firms in other States not reporting. 
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P1·oduction of ocher, mnber, and ~ienna j!'om 1889 t.o 18.94, by States-Continued. 

1892. 

State. ---------·--

Quantity. 

Short tons.· 

Ala ham a ...... . 375 
Colorauo ............... .. 

Maryland ..... . 

Massachusetts .. 

Missouri ...... . 

New J cr8ey .. -

New York ...... 

1, 748 
1,000 

46 
1, 922 

175 

I 
Value. 

$4,050 

26,800 
10,000 

418 
28,220 

3,GOO 

1893. 1894. 

----
Quantity. Value. Quantity. Value. 

---- ---···--·----
Short tons. Short tons. 

350 ~3,000 ---------- ___________ ) 

2,600 39,000 1,690 $17,840 

~ .. - --. ---- ---- ·----- ---------- -----------
---------- ---------- ---·-----· ---- .... --- .. -

555 5,413 1,800 23,160 

---------- ·----· ---- ---------- -----------

a Includes Kentucky, Maryland, Massachusetts, and Vi.rg·inia. 

1 

1 

1 

~ 

blncludes Alabama, Kentucky, Marylanll, Massachusetts, Virgiuia, mul 'Viscousin. 

Annualprodtwtion of ocher, etc., since·J884. 

Year. Quantity. 
I 

Value. Year. Quantity. Value. 
-----

Short tons. Short tons. 

884.--------- 7,000 $84,000 1890------ ---- 17,555 $237,523 

885 -- -- -- -- -- 3,950 43,575 1891 ... - ------ 18,294 233,823 

886.' ..... ---- 6,300 91,850 1892-- -- -- ---- 14,365 193,074 

887 -- -- -- -- -- 8,000 75,000 18fJ3-- --- - -- -- 11, 147 141,828 

888 -- -- -- -- -- 10,000 120, 000 1894 -- -- -- -- -- 10, 193 104,015 

889 -- -- -- -- -- 15,158 li7,472 1895-- -- -.. - .. 12,640 150, (;28 
-------~-~-~. 
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IMPORTS. 

The following tables show the amount and value of ochers, etc., from 
1867 to 1805: 

I 
Fiscal 

yearend 
ed June 

30-

Oche1·, etc., irnpoTfe£l fTorn 1867 to 1883. 

All grou ud in oil. Indian red and Spanish !'Mineral, French, 
brown. and !Jaris green. 

Quantity. Value. Quantity. I Value. Quantity. Value. 

"""'· ,., ............ ; .. 1 · specified. 

Quantity. Value. 

---- -·--

~--Pounds. Pounds. PoundB. Pound8. 

11,373 $385 ........... $3t>, 3H $2,083 1, 430, 118 $9,923 

6,949 333 ·----- ----- 11, 165 -------- 500 3,670,093 32,102 

65,344 2,496 2,582,335 31,624 8,369 2,495 5,379,478 39,5.J6 

149,240 6,042 :~, 377,944 41,607 9,618 3,<144 3,935,978 32,593 

121,080 4, '165 2,286,930 40,663 33,488 11, 038 2,800,148 24,767 

277,·,617 9,225 2, 810, 282 38,763 41,422 10, 341 5, 645, 3•13 56, 680 

94,,245 3,850 135,360 2,506 34, 382 8,078 3,940,785 51,318 

98,176 4,623 263,389 3,772 102,876 18,153 3,:?12,988 35,365 

1867 .. 
1868 .. 
1869 .. 
1870 .. 
1871.. 
1872 .. 

1873 .. 
1874 .. 
1875 .. 
1876 .. 
1877 .. 
1878 .. 
1879 .. 
1880 .. 
1881.. 
1882 .. 
1883a 

280,517 12,352 6-16,009 9,714 64,910 13,506 3, 282,415 37,929 

63,916 3,365 2, 524, 98!) 19,555 21,222 5,385 3,962,646 47, 405' 
I 

41,718 2,269 2,179,631 24,218 27,687 6,724 3,427,208 32,92,1 

25,674 1,591 2,314,028 23,677 67,655 -14, 376 3,910,947 33,260 

17,649 1,141 2, 873,550 . 26,929 17,598 3,114 3,792,850 42,563 

91,2!!3 4,233 3,655,920 32,726 16, 154 3,269 4,602,546 G2,120 

99,431 4, 676 :\201,880 30,195 75,465 14,648 3,414,7il4 46,069 

159, 281 7,915 3,789,586 34, 136 18,293 2,821 5, 530, 20•1 68, lOG I 
137,978 6,143 1, 549,968 13,788 6,972 885 7, 022,615 90,593 

a Since 1883 classified as "dry" and" gronnd in oil." 

Impa~·tB of ocher of all kindB frorn 1884 to 1895. 

Dry. Gronncl in oil. Total. 

Year ended-

_ ~antity. J.--:alue. Quantity. Value. Quantity. I Value. 

---- ----
l'onnds. I Ponnds. Pounds. 

0, 1884 .. 6, 164, :359 $G3, 9i:3 108,966 $4,717 6,273,325 $68,690 Jnne 3 

1885 .. 4,98:3,701 51,499 79,666 3,616 5,06:3,363 55, 115 

Dec. 3 1,1886 .. 4,939,18:3 53,593 112,784 6,574 5,051,967 60, 167 

1887 .. 5,957,200 58,162 54,104 7,:337 6, 011,304 65,499 

1888 .. 6,574,608 64, 123 43,142 9,690 6,617,750 73,813 

1889 .. 5,540,267 52,502 51,063 9,072 5, 591,330 61,574 

1890 .. ·---------- --------- ............ -------- 6, 471,863 71, 953 

1891.. 6, 2-16, 8!l0 63,040 52,206 5,272 6,299,096 68,312 

1892 .. 8,044,836 97,946 49,714 5,120 8,094,550 103,066 

1893 .. 6,225,789 55,074 52,468 3,354 6,278,257 58,428 

1894 .. 4,937,738 45,276 22,387 2, 100 4,960,125 47,376 

1895 .. 7,107,987 56,020 41,153 2,239 7, 1<19,1-10 58,259 
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Imports of umber from 1867 to 1895. 

~---~~-~ 
Y car euded- Quantity. I Value._ Year ended- Quantity. Value. I 

----------
Pounds. Pounds. 

.June 30, 1867 .. 2,147,342 $15, 946 J nne 30, 1882 _. 1, fJ23, 6,18 $20,494 
1868 __ 3'15, 173 2,750 1883 .. 785, 794 8, 419 
1869 .. 570, 771 6, 159 1884 .. 2, 946, 675 20,654 
1870 .. 708,825 6,313 1885 .. 1, 198, 060 8, 504 
1871 .. 470,392 7,064 Dec. 31, 1886 .. 1,262,930 9,187 
1872 .. 1,409,822 18,203 1887 .. 2,385,281 16,536 
1873 .. 845,601 8,414 1888 .. 1,423,800 14,684 

1874 .. 1 729,864 6,200 1889 .. 1, 555,070 20,887 
1875 .. 513,811 5,596 1890 .. 1, 556, 823 19,329 
1876 .. 681,199 7,527 1891.. 638,291 6, 498 
1877 .. 1,101,422 10,213 1892 .. 1, 028, 038 6, 256 
1878 .. 1,088,880 8,302 1893 .. 1, 488, 849 16,636 
1879 .. 986, 105 6,959 189<1.. 632, 995 6,275 
1880 .. 1,877,645 17,271 1895 .. a1,560,786 13, 075 
1881 .. 1, 475,835 11,126 

'-----------'------------ ------~--
alnclndos 6,137 pountls "gronnd in oil" and l,fi54,f.H9 pounds" dry." 

UET.ALLIC PAINT. 

Manufacturers of meta1lie paint, as a usual thing, reported trade 
conditions inl895 as more unsatisfactory than in 1894, and this is borne 
out in the continued decline in price, which in 1893 averaged $14.89 per 
ton, declining to $11.2~ in 1894 and again to $11.04 in 1895. In spite 
of this, however, an increased production is reported for the latter 
year. Returns were received from 29 out of 31 producers, and the 
product of the two not reporting was estimated at a less figure than in 
1894. Had these been considered as nonproductive, the total would 
not have been affected as much as 5 per cent. 'l'he total product, as 
shown in the following table, indicates an increase in tonnage of :-5,544 
short tons, and an increase in the aggregate value of $34,259. The 
annual product of metallic paint for the past seven years has been as 
follows: 

Production of metallic paint since 1889, by Sta.trs. 

[---~------,----18-8-o.---- ~--1sn_o __ · =~~-==-~-----=--=-=1=891_. --=-=== State. 
Product. Value. Product. I Value. Product. Value. 

-------------
Short tom. I Sh01·t tons. Short tons. 

Colorado....... 90 $2, 500 1, 300 $22, 100 ... _ .............. . 
New York...... 3, 65R 63,698 5, 224 72, 952 7, 352 $99,487 
Ohio . . . . . . . . . . . 540 11, 123 637 16, 341 800 14, 500 
Pennsylvania .. 8, 849 128,036 8, 955 145,243 9,175 ,134, 138 
Tennessee ... _.. 3, 057 24, 237 5, 386 46, 088 4, 000 30, 000 
Vermont....... ... . .. . . .. ..... ... . 500 6,000 400 5, 000 
Wisconsin...... 1, 832 26, 700 2, 125 31, 035 2, 34:3 34, 375 

Other States (a) 3, 000 so_, o_o_o_l ____ 5_o 610 1, 072 16,955 I 
Total .... _. 21, 026 286, 294 24, 177 1 340, 3fj9 25, 142 334,455 

L-..-- ~------~ -----

aincludeH Alabama, Califoruh, Delnware, .Kentucky, l\{aryland, Uiissouri, New t.Tcrsey, and Vir
ginia; also Ohio and Vermont in 1895. 
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· Production of metallic paint since 1889, by States-Continued. 

1892. 1893. 

State. 
ProdllCt. Value. Product. Value. 

Short tons. &lwrt tons. 
Co lorado .•. _____________ ... _ - - - - - - - - - _ _ _ _ :- - - - - - - - - -- - - - . -- - -

Missouri ___ .. ___ ... - .. --- __ -- .. 

New York ............ ------ ... . 5,200 $76,500 3,885 $57,500 

Ohio .•.••. ---· ...•.. -------···· 879 17,090 710 5,750 
Pennsylvania ...... -----~-----· 10,289 176,7'85 8,300 143,875 
Tennessee ............ _ .... __ ... 5,000 32,000 3,000 27,500 
vermont ____ ......... __ ...... .. 400 5,000 338 4,600 
·wisconsin ........... _ ... _ ..... . 2,448 33,826 2,246 29,500 

Other States (a) .......... -----· 

Total ... ___ ......... __ .... . 

1,495 20,7651 1,481 28,564 
' 

25,711 362,966 19,960 1 297,289 

1894. 1895. 

State. 

Colorado __ ............ ____ .... . 

Product. I Value. Product. Value. 

Short tons. , Short tons. 
........... · ........ ----···--· ··-------- ----------·-

Missouri ............... _ --· ... . ···------- ----- .. , .. --- 860 $11,565 
New York ..................... . 4,787 $48,899 6,083 67, 161 

Ohio·----····--··----·-··-·--·· I, 006 13,516 (b) (b) 

Pennsylvauia ... ___ .........•.. 8,683 119,674 9,098 126,400 
I Tennessee ...... _ ........... ___ _ 

I 
Vermont ..... _ ............... .. 

\Visconsin .................. ___ _ 

5,510 37,870 5,936 38,602 
280 3,500 (b) (b) 

3,057 <11, 889 3,486 44,476 

2,052 19,535 3,456 30,938 
---- -· 

otal. ..................... . 25,375 284,883 28,919 319, 142 

Other. States (a) ............ __ .. 

1 ---------------'--------'-----------------' 
a Includes Alabama, California, Dela\vare, Kentucky, Maryland, ):f iRsonri, New Jersey, and Vir~ 

ginia; also Ohio and Vcnnont in1895. 
b Inclmled in other States. 
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VENETIAN REDS. 

The production of venetian reds in 1895 increased from 2,983 short 
tons, valued at $73,300, in 1894, to 4,595 short tons, valued at $102,900, 
in 1895. This was the largest production obtained since 18UO, with the 
exception of 1892, when the output attained a total of 4,900 tons. 1'he 
annual production since 1890 bas been as follows: 

P1·oduction of 1:enetian red since 1890. 

Year. Short tons.! Valne. II Year. Short to:_/ Value~ 

890 .......... 4,000 $84, 100 1893 .......... 3,214 $64,400 
891. ......... , 4, 191 90,000 1894 .......... 2,983 73,300 

H2 ...... ····I 4,900 106,800 I 1895 ...... --·-1 4,5H5 102,90~ 

SLATE AS A PIGl\IENT. 

Including the amount of black shale ground for paint, the output of 
slate pigments in 18tl5 was 4,331 short tons, valued at $45,682. In 1894 
the product was 3,300 tons, valued at $35,370, of which 650 tons were 
from black shale and 2,650 tons from slate. The annual product of 
these pigments since 1880 bas been as follows: 

Amount and vallt§ of slate arul shale gr01md for pigrnent since 1880. 

----

~ --;;; 
1880 .. 
1881 .. 
1882 .. 
1883 .. 
1884 .. 
1885 .. 
1886 .. 
1887 .. 

ar. S!Jort tons. 

·---

................ 1, 120 

#------- 1, 120 
............... 2,240 
............ 2,240 

-------- 2, 2,10 

-------- 2,212 
............. 3,360 

-------- 2,240 

---·--- -··--~] 
Value. Year. Short tons. Value. 

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

$10,000 1888 ... -- .... - 2, 800 $25, 100 
10,000 1889 ...... ·--· 2,240 20,000 
24,000 1890 .......... 2,240 20,000 
24,000 1891. .... - .... 2,240 20, 000 
20,000 1892 .......... 3,787 23,523 
24,687 1893 ......... - 3,253 25,567 

30,000 1894 .... ······ 3,300 35, 370 
20,000 1895 .......... 4,331 45,682 
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WHITE LEAD, E'.rC. 

PRODUCTION. 

The production of white lead, red lead~ litharge and orange mineral, 
dry and in oil, with the value of each, in 1895, was as follows: 

P1·od·ucMon of white lead, etc., dry and in oil, in 1895. 

r 
White lead. R~ !oo< ;,;-~ -----·-

Pounds. Value. Pounds. Value. 

Dry .................... 29,113,819 $1,198,710 13,272,191 $616,093 
In oil. .................. 151,912,669 7,524,922 240, 794 12,040 

Total ............ 181,026,488 8,723,632 1:\512,985 628,133 

Litharge. Orange mineral. 

Pounds. Value. Pountls. Value. 

·----

Dry .................... 12,212,018 $519,524 731,305 $44,749 
I luoiL .................. 

1 

1,761,805 81,743 . ---.. - ----.. ~ 

--~~d -----

Total ............ 13,973,823 601,267 731,305 44,749 
'-----· 

Reducing these totals to short tons for the purpose of comparison 
with the product of previous years, it is seen that the product of white 
lead in 1895 was !)0,513 short tons, against 76,343 short tons in 1894, 
an increase of 14~170 short tons, and an increase in value of over 
$2,000,000. Red lead increased from 6,465 tons to 6,756 tons, and in 
value from $623,021 to $628,133. The amount of litharge produced 
increased from 5,652 short tons, valued at $495,406, to 6,987 short tons, 
valued at $601,267, and orange mineral from 31H short tons to 366 short 
tons, with an increase in value from $43,517 to $44,7 49. The imports of 
all four pigments increased largely. Of white lead the imports in 1895 
were two and one-half times those of 1894, but the value was a little . 
less than double. The imports of red lead increased uot quite 100 per 
cent both in amount and value, and litharge a little more than 150 per 
cent. Orange mineral imports increased about 18 per cent in amount 
and about 12 per cent in value. ViTith the exception of the last, bow
ever, the amount of the imports is insignificant when compared with 
the home product. In white lead the imports in 1895 were a little more 
than 1 per cent of the domestic output; the percentage of the imports 
of red lead to the domestic product was about 14, and litharge about 
7 }Jer cent. The imports of orange mineral were more than double the 
amount made in the United States. 
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The following table exhibits the annual production of white lead, 
red lead, etc., for a series of five years. Previous to 1894 the values 
were based on white lead in oil. 'l'he statisties for 1894 and 1895 
inclnde the amount of lead sold "dry" and "in oil," with the value in 
the condition in which it was sold. 

ProrlncHon of ·white lead, etc., fm· jh;e year,;. 

I 
-- 1891. ___ ) ___ 1892. ---- --~3_. ___ _ 

Short 
tons. Value. Short 

tons. Valne. Short 
tOll'S. 

Value. 

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

White lead._ .. _ 78,018 $10, <154, 029 74, 485 $8, 733, 620 72, 172 $7, 695, 130 
Red lead .. _ ... _ 4, 607 5!ll, 730 6, 122 757, 787 6, 377 732, !J(i8 

Litharge------. 5,759 720,925 5, 764 fill, 720 11, 757 1, 154, 819 

Orange mineraL 330 <13, 300 395 · 60,170 217 32, 8!!3 

Zinc white .. _.. 23,700 1, 600, 000 27,500 2, 200,000 24,059 1, 804,420 
-----~-~------------

Total ____ 112,414 13,409, !l84 1114,26.0 112,303,303 114,582 _ 11,420,230 

1=== 
1894. 1895. 

1---------c-------------- ----

Short 
ton H. 

Value. Short 
ton H. 

Yalno. 

1------------1---------------------

White lead ....... ----- .. ------. 
Red lead .......... _ ........... . 

J,itharge ---- -----·- ------ -----· 

76,343 

6,465 

5,652 

$0,623,071 

023,021 

495,406 

90,513 1 

6, 756 : 

6, 987 i 

$8,723,632 

628, 133 

601,267 

Orangemineral. ................ 319 43,517 366 44,74!1 

white .... ---------·-------_ 21,44~~___1·500,975 25,000 :_ 2,000,0~0j _ 

Total .. ------------·----· 110,222 9,285,!J90 129,0221 11,9B7,781 

- - ---

Tl1C annnal production of white lead since 1884 has been as follows: 

P1·oclnction of white lead in the United States since 1884. 

!~Year. 
,--------------~ 

Quantity. Value. I Year. Quantity. Value. 

------- ----------
Short tons. Short tons. 

1884.--------- G5,000 $6,500,000 1890 ·----- ---- 77,636 $9,382,9n7 

1885---- ·-- -·- 60,000 6,300,000 1891------ ---- 78, 018 10,4-54,02[) 

1886 ·----- ---- 60,000 7,200,000 18[)2.----- ---- 74,485 8, 733,620 

1887 ---------- 70,000 7,560,000 1893---------- 72,172 7,695,130 

~~····· 84,000 10,080,000 1894 ------ ---- 76,343 6,623,071 

~.- ..... -... 80,000 9,600,000 1895---------- 90,513 8,723,632 
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IMPORTS. 

The following table shows the imports of white leau, red lead, 
litharge, and orange mineral sinee 1867: 

Heel lead, 1vhite leacl, lithm·ye, ancl m·anye mineral impo!'tetlfront 1867 to 1895. 

) Litlmrge. Orange n~ 
Quantity ·I Y alue. I-Q-n-m-,t-it-y-. .,-~-Y-a-lu-e-. ~Q-_-na_n_t-it_}_ __ .. -Y-a-lu_e_. ! l-~-~-u-,n-t_.;t_y_. ~~,:-I 

Re1llead. ·white leatl. 

I Pounds. l'ounds. I I rounds. ronn<ls. I 
J nne ::o, 1867..... 926, 843 $53,087 6, 636, 508 $430,805 230, 382 $8, 941 

1868 ..... l, 201,144 76,773 7, 533, 225 

8, 948, 642 

455,698 

ul5, 783 

250, 615 

187, 333 

U7, 398 

10. s's9 

66, 544 

40, 799 

25,687 

15, 767 

47,054 

40, 331 

28, 190 

38,495 

27, 389 

18o9..... sos, 686 46, 481 

1870.. . .. 1, 042, 813 

1871.-- .. l, 295,616 

13;2..... 1, 513, 794 

1873.. .. . 1, 583, 039 

1874.... 756,644 

1875 ..... 1, 048,713 

1876..... 749, 918 

1877 ... .. 

18o8 .... . 

1879 .... . 

1880 ... .. 

1881 .... . 

1882 .... . 

1883 .... . 

i884 .... . 

1885 .... . 

Dee. 31. 1886 .... . 

18R7 ..... 

1 1888 .... . 

~::~:::::1 
1891 ..... 

387,260 

170,608 

143,237 

217,033 

212, 423 

288,946 

249, 145 

26S, 693 

216,449 

597,247 

371, 299 

529, (i(i5 

5~2, 026 

450,402 

(;51, 577 

54. 626 6, 228, 285 365, 706 

78,410 8, 337,842 483,392 

85, 644 7, 153, 978 

99, 891 6, 331, 373 

56, 305 4, 771, 509 

73, 131 4, 354, 131 

431, 477 

408,986 

323, 926 

295, 642 

54,881 2, 546,776 175,776 

28,747 2, 644,184 174,844 

9, 364 1, 759, 608 113, 638 

7, 237 1, 274, 196 76, 061 

10, so7 1, 9o6, 93t I 101, 1o4 

10, 009 1, 068,030 

12, 207 1, 161,889 

10, 503 

10, 589 

7, 641 

23, 038 

16,056 

23,684 

24,400 

20,718 

23, 807 

1, 044,478 

902,281 

705, 535 

785,554 

804, 320 

6~7. 900 

661, 694 

742, 196 

718,228 

60, 132 63, 058 

64, 493 54, 592 

58, 588 34, 850 

67, 918 54, 183 

40, 437 35, 283 

57, 340 51,409 

58, 602 35, 908 

49, 903 62, 21l 

56, 875 41,230 

57,659 48,:83 

40, 773 94, 586 

----------
............ 1 

I 

:: ::~ :::::::::::1 
3,870 ........... 1 

3, 396 ........... 1 

2, 379 ........... 1 

1.450 ........... 1 

950 ......... ..! 
2, 562 ........ ·--1 
2,347 · .......... . 

1, 4991 .......... . 

1,~~7! .......... , 
1, __ 2 1 ........... 1 

2, 568 1 ........... 1 

2,191 1···· ....... 1 

1,312 ..................... \ 

1,797 ........... : 
1,091 ......... .. 

1,831 ......... .. 

1, 302 

2, 248 

1, 412 

2,146 

3,108 

1892-.... 812, 703 28, 443 744, 8~8 40, 032 56, 737 1, 811 1, 409, 601 $64, 133 

1893..... s54, 982 I 21, 349 686, 49o 34, 145 42,582 I 1, 310 11, 3s5, 828

1 

61, 36o 

1894..... 947. 873

1 

29,064 796,480 

1

40, 939 38,595 r 1. 064 1. 386. 464 58,614 

----~95 ..... ~~~764,274, ----"-3,139 -~97,892 -79,_8_87' 97,667' 2,81_2_, l-·~689,367 66,492 
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PRICES. 

The following table is of interest, as it shows the average yearly 
prices of pig lead and white lead iu oil (both at New York) and the 
difference between the two since 187 4: 

Average yem·ly net prices, at New Yot·k, of pig lead and w!tite lead ·in oil since 1874. 

[Per 100 pounds.] 

--
Piglead in 

___ ·_ NewYork. 

1874. --·-- $6.00 

1875 ..... 5.95 

1876. -·-· 6.05 

1877 ..... 5.43 

1878.-- .. 3.58 

1879.-- .. 4-.18 

1880.---- 5.05 

1881.---- 4.80 

1882- ---- ~. 90 

---- ~- 32 
---- 3. 73 

I White lead 
in oil in 

I New York. 

$11. 25 
10.50 
10.00 
9. 00 

7.25 
7.00 
7.60 
7.25 
7. 00 
6.88 
5.90 

Differ- Year. ence. 

-----
$5.25 1885.----
4.55 1886. ----
3.95 1887 ____ .

1 

3.57 1888.----
3.67 1889 .. ---
2.82 1800 . .•. -

2.55 1891.----
2.45 1892.----
2.10 1893.----
2.56 189<1. ----
2.17 1895.----

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

Pi!! lea<! in W!Jitolead Differ-in oil in New York. New York. cnce. 

---- ---- ---

$3.95 $6.00 $2.05 
4.63 6.25 1. 62 
4.47 5.75 1. 28 
'1. 41 5.75 1. 34 
3.80 6.00 2.20 
4.3:i 6.25 1.92 
4.33 6.37 2.05 
4.05 6.39 2.34 
3.73 6.03 2.30 
3.28 5. 26 1~ 3. 12 5.05 1. 93 

In considering the variations between the value of pig lead and white 
lead in oil allowance should be made for the fluctuations iu the value of 
linseed oil, which enters largely into the manufacture of lead in oil. 
Tl!e ilnetuations in the price of linseecl oil in two years have ranged 
from 30 eents to .158 eents a gallon. 



BARYTES. 

By Enw ARD W. P AH.KER. 

PRODUC'l'ION. 

The only significant feature of the barytes mining industry in 1895 
was of a negative character. The production continued on the decline, 
the total amount of crude barytes reported being less than in.auy year 
since 1889. There has been :J, steady decrease in the annual product 
since 1892, and what makes the decreased output in 1895 more marked 
is the sha.rp decline in value. The amount of the product decreased 
from 23,335 short tons in 1894 to 21,529 short tons in 1895,- a loss of 
1,806, or a little less than 8 per cent. The value declined from $86,983 
to $68,321, a loss of over $18,1'500, or considerably more than 20 per 
cent. The depression in prices was severely felt in the barytes mining 
regions of Missouri, and nearly all of the small contributors ceased 
operations. The product from Missouri in 1895 was almost entirely 

' obtained as a by-product of the lead mines around Cadet, Old Mines, and 
Potosi. Formerly it was a custom among the farmers in the vicinity 
to work barytes or "tiff" mines at seasons when they were not other
wise engaged, but the low prices of the past two years have cut off tliis 
source of supply. The peculiar association of barytes with the lead 
deposits of Missouri has given it the local name of" lead blossom," aud 
one of the largest manufacturers in St. Ijouis has, from this, adopted 
the name of" lead bloom" as a trade name for his product. 

The product in 1895 was from three States, Missouri, North Carolina, 
and Virginia. Missouri produced about one-third of the total, Vir
ginia about 2,000 tons more than one-third, aml North Carolina, about 
2,000 tons less than one-third. Georgia and New Jersey were non
producers. The production of crude barytes in the United Sta,tes since 
1882 has been as follows: 

P1·odnction of crude barytes from 1882 to 1895. 

Year. Quantity. Value. Year. Quantity. \alne. 

Short tons. Short tons. 

1882. - - - -- - ••. 22,400 $80,000 1889_. ____ .•.. 21, 460 $106,313 
1883.- --· ..... 30,240 108,000 1890 __ .-. --- -· 21, 911 86,505 
1884 .. --- .•• -- 28,000 100,000 1891._ ____ --·· 31,069 118, 363 
1885 . - • -. - • - -- 16,800 75, 000 1892 .. _. ·-·-·· 32, 108 130, 025 
1886- - . - -- ••• - 11,200 50, 000 1893 -- - .. - - -- - 28,970 88,506 
1887-.---- ... - 16,800 110,000 1894_.- -·. ---- 23,335 86,983 
1888 .. ____ ---- 22,400 75,000 I 1895.-.-- .•••• 21,529 68,321 

--
1023 
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H1PORTS. 

The following table shows the imports of barytes into the United 
States from 1867 to 1895: 

l1nporl8 of ba1"'i11m. Bnlphate jrorn 1867 to 189ii. 

~----1-ear muled-

Pounds. 

June30, 1867 .................. 14,968,181 

1868 .................. 2,755,547 

1869 ... - . - . - - . . . . . . . . . 1' 117, 335 

1870 ................. •. 1,68-1,916 

1871. ... -. - ..... -. . . . . 1, 385, 004 

1872.-- ... -- -.---- --.- 5, 804, 098 

1873.- .... -- .. - ...• -.. 6, 939, 425 

1874. - . -- .. -•...... - . . 4, 788, 9{)() 

1875 ... -- .. --- ..... -.. 2, 117, 854 

1876 ...... ··-- .... .... 2, 655,349 

1877- - - - .... - -- .. - - - - . 2, 388, 37:3 

1878.----- . ----- . . . . . . 1, 366, 857 

1879. . . . . . . . . . . . . . . . . . 'Hi3, 333 

1880 ....... - ... - . . . . . . 4, 924, 423 

1881 ...... ----.. . . . . . . 1, 518, 322 

1882-.- . -.-. :- .. .. -... 562, 300 

1883 .•.. -·-· --- ········ 411,666 
Dec. 31, 188<1...... ...... ...... 3, 88,1,_516 

1885.----- -- ---- . -- .. - J, 095, 287 
1886...... . . . . . . . . . . . . 3, 47H, 691 

1887. - - - . - - . - - - .. - - • . . 4, 057' 831 
lil88 ................... 3,821,842 

181l9- ... - .. - - - ... - - .. -I 3, 601, 506 
18fl0 .................. 

1 

a1,5G3 

1891. ••••. ···--· ······ 2,149 
18!J2...... ...... ...... 1,38!) 

18!J3- . - ... - . - . - . - - . --. 1, 032 

$141,273 

26,739 

8,5()5 

12,917 

9,769 

43,521 

53,759 

42,235 

17,995 

25,325 

19,273 

10,340 

Unmanufactured. 

Quantity. Value. 

PoundR. 

~ ---..... --.. ... .. -- .. ----.. -.. 
I 

3, 496 ........ ---- · ...... ----1 
37,374 ............ 

1 
•••••••••• 

11,4711 ........... .1 ......... . 
3, 856 

1 

... _ ...... _ .1. .. _ ..... . 
2, 489 ······ .• . .•... ---· 

24,671 5,800,81{) $8,044 

20,()06 7,841,715 13, 567 

18,338 6, 588,872 8, 862 

19,769 10, l!JO, 848 13,290 

17, lil5 6,504,975 9,037 

22,458 13,571,20() 7,660 

16,453 a4, 815 13,133 

22,041 2, 900 8,816 

15,419 2, 789 7,418 

11,457 2,983 7, 612 

1 . __ 1_8-94_._-_--_-_-_--_·_--_-_-_--_-_··~----1'_!_~_:~-----~---------------~ L__ 189;) ...... ------ --····1 
10,556 1,884 5,270 

17, 112 2,551 7, 561 

a Tons since 18~0. 



"MINERAL W A'I'ERS. 

By A. C. PEALE. 

PRODUCTION. 

For the year 1895 the total number of springs on the list is 370, 
which is a gain of 13 over 1894. The new springs added to the list 
number 29, and 16 have been dropped because no reports have been 
received from them for several years. The number of springs actually 
reporting sales in 1895 is 207, as compared with 286 in 1804. The list 
of springs not included in the 'returns numbers 73. Many of these 
report .that no sales were made in 18!J5. Among the springs included 
in this delinquent list are many that in previous years have been among 
the largest producers and have loug been well known in the market. 

In 1895 the total production (including an estimate for the delinquent 
springs of one-half .their last reported production) is 21,463,543 gallons, 
an apparent loss of 106,665 gallons over the figures of 1894. The val
uation of the product is $4,254,237, as compared with $3,741,846 in 
1894, a gain of $512,391. When the figures given by the 297 springs 
actually reporting are compared with the 286 springs reporting in 1894, 
there is shown a gain of 31.1,027 gallons and an increase in valuation 
of $610,630. The average price per gallon in 1895 was 10 cents. 

The North Atlantic States are credited with 115 springs, a net gain 
of 10 over 1894. Four springs, the water from which is no longer sold, 
have been dropped, and 14 springs new to the list have been added. 
The springs reporting sales in 1895 number 88, and their figures show 
a gain of 451,379 gallons and an increase of $84,520 in the value of the 
product. The new springs added to the list are as follows: 

Maine; Blue Hill Mineral Spring, Piue Spring. 
New Hampshire: Amherst Mineral Spring. 
Vermont: Vermont Miueral Spring. 
:Massachusetts: Abajone Spring, Cohauet Spring. 
Connecticut: Arethusa Springs. 
New York: Salubria Springs, Great Bear Spring. 
New Jersey: Pine Grove Mineral Spring. 
Pennsylvania: Aquatone Spring, Great Indian Spring, Ponce de Leon Spring, 

Tuscarora Lithia Spring. 

In the South Atlantic States the list of 1894 is reduced by 4 springs, 
leaving the total number for the section at 71 for 1895, Of these, 51 

17 GEOL, PT 3--65 1025 
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report sales, showing au increase of 287,623 gallons and an increase in 
valuation of $158,480. 

The South Central States show little change from 1894. Two new 
springs have been added to the list and 1 has been dropped. The 
total number credited to the section is 43. The springs reporting sales 
in 1895 number 35. The figures show an increase in production of 
26,993 gallons, but there is a decrease in valuation of $112,764. The 
springs not on the list of 1894, and which appear for the first time on 
the list of 1895, are the following: 

Tennessee: Dixie Mineral Spring. 
Mississippi: Mount Pleasant Mine~al Spring. 

The North Central States show a net gain of 6 springs, 10 springs 
having been added to the list of 103 of 1894 and 4 being dropped. 
Sales are reported from 92. .Although there is a decrease of 486,318 
gal1ons in the production, there is an increase in valuation of $4:61,796. 
The 10 springs new to the list are the following: 

Ohio: Midland Mineral Springs, Wewoka Spring. 
1 Indiana: Green wood Sanitarium 'Vel!. 

Illinois: Apollo Springs, Magnesia Spring, Min-ni-Ni-yan Spring, Aurora Lithia 
Spring. 

Michigan: No-chee-mo Mineral Spring. 
Wisconsin: Castalia Spring, Elein Spring. 

The Western States and Territories show little change, the last 
remaining at 42, as in 1894. Three new springs have been added to 
the list and 3 have been taken away from it. Reports of sales have 
been received from 31 springs, showing a gain of 26,280 gallons, with 
an increased valuation of $18,597. The springs new to the list are as 
follows: 

Oregon : Lehman Springs. 
California: California Elixir Minerd Spring, Mount Lowe Springs. 

Production of mineral waters for 1895, by States and Territo!·ies. 

~~ --'~'""'Tcn«ocy _ --__ rel~l;.-:= --~"'"" I 

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

Arkansas ............................ . 

California .............. -........... .. 

Colorado ....... _ ....... _ ........... .. 

Connecticut ........................ .. 

Georgia ............................. . 

Illinois ................ , ............ .. 

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

Iowa ................................ . 

Kansas ............................. .. 

3 

6 

16 
4 

3 

2 I 

12 
10 

4 

5 

L-------------------

Gallons. 

16,300 

532, ~10 
653,935 
60,900 
36,520 
54,000 

164,550 
136,560 
50,900 
19,300 

$14,921 
10,011 

229,907 
19,450 

1, 904 
10,400 
29,:375 
17,531 

6,290 
8, 375 
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P1·od1wtion of 1nineral1vatm·s jo1· 1895, by States and Ten·it01·ies-Continued. 

[ 

Springs 
State or Territory. reporting. 

-~-~~-1-

Prod~~-v:] 

Gallon•. 

Kentucky ............................ 6 88,650 $12,300 
Maine ................................ 9 362,580 35,359 
Maryland ·------------- _______ ., ______ 4 116,000 14,860 
Massachusetts ........................ 25 2,583,285 139, 148 
Michigan ............................. 13 525,100 .178, 320 
Minnesota.: .......................... 2 214,000 18,800 
Mississippi ........................... 6 179,531 42,137 
Missouri. ............................. 8 413,044 127,670 
New .Jersey ------·---·--------------- 2 66,000 7,750 
New Hampshire ...................... 3 1,613,200 642,540 
New Mexico .......................... 3 22,500 3,025 
New York ............................ 24- 2,232,097 550,4-21 
North Carolina ....................... 8 121,017 31,300 
Ohio ................................. 12 246,968 43,439 
Oregon .......... ·----- -----------··-- 3 22,850 4,830 
Pennsylvania ........... ~ ............. 15 1, 594-,87.5 173,884 
Rhode Island ......................... 3 121,000 6,650 
South Carolina ....................... 2 ·55,500 11,050 
Tennessee ............................ 4 50,645 9,604 
Texas ................................ 10 1,479,570 72,100 
Vermont ............................. 4 59,350 15,225 
Virginia .............................. 29 579,187 214,209 
Washington .......................... 2 39,000 4-,020 
West Virginia ........................ 5 23,009 4-,554 
\Viscous in ............................ 24 3,150,960 395,018 
Other States (a) ...................... 6 1,599,200 785,150 

Total -------· ---···-----------· 297 19,284,193 3,891,527 
Estimated production of springs not 

l~ru"g "'" .................... 73 2, 179,350 362,710 

Grand total .................... 370 21,463,543 4, 254,237 

a These include the States in which only 1 spring each has reported. They are '!<'lorida, Idaho, 
Montana, Nebraska, South Dakota, and Utah. 
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p,·oclnction of natnralmi~eral1vatcrs jro1n 1883 to 1895. 

~--------------~---~----------~------~----------~-------l Springs 
Geographic division. report~ Gallons sold. Va1ue. 

in g. 

I 
I 

1883. 
North Athmtic . . . . . . . .. . ... . .. ....... 38 
South Atlantic....................... 27 
North Central........................ 37 
South Central...... .. .. .. .. . .. . .. .. .. 21 
\Vestern...... .... ...... .... .... ...... 6 

129 
Estima,ted...... .... .... ...... .... .... 60 

Total 189 

2,470,670 
312, 090 

1, 435,809 
1,441,042 

169,812 

5,829,423 
1,700,000 

7,529,423 

-------

$282,270 
64,973 

323; 600 
139,973 
52,787 

863,603 
256,000 

1, 119,603 
~~--~---=c=========J===~~===== 

1884. 
NorthAtlantic....................... 38 
South Atlantic . .. .. .. .. .. . . .. .. .. .. .. 27 
North Central........................ 37 
South Central. ................... ·.... 21 
Western.............................. 6 

---

129 
Estimated ............................ 60 

Total .......... -................ -..... - ........ 189 

1885. 
North Atlantic ....................... 51 
South Atlantic ....................... 32 
North Central ........................ 45 
South Central ........................ 31 
\Vestern - ........ --- .. - ..... -............... -- ... -.. - 10 

---· 
169 

Estimated ............................ 55 
--~ 

Total ---- ·---------·----·-- ....... 224 

1886. 
North Atlantic ....................... 49 
South Atlantic ....................... 38 
North Central ........................ 40 
South Central ........................ 31 
\Vesteru -................ -......... -.. ---- .. ------. 14 

----
172 

Estimated ...................... , ...... 53 

Total .......................... 225 

3,345,760 328,125 
464,718 103, 191 

2,070,533 420,515 
1,526,817 147, 112 

307,500 85,200 
----~--- ----~-

7,715,328 1,081,143 
2,500,000 375,000 

10,215,328 1,459,143 

I 

2, 527,310 192,605 
908,692 237, 153 

2,925,288 446,211 
540,436 74, 100 
509,6i5 86,776 

7, 411,401 1, 036,845 
1,737,000 276,000 

-~--~--- -----
9,148,401 1,312,845 

2,715,050 177,969 
720,397 123,517 

2, 048,914 401, 8tH 
822,016 58,222 
781,540 137,796 

---
7,087,917 899,365 
1,862,400 384,7051 

8,950,317 1,284,070 
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Prodnction of natnralntineral tvater8j1·orn 1883 to 1895-Continued. 

~- __ G_e_o-gr_a_p_l_n_·c_<l_i,_·i-si-ou_·. _____ _ 

Springs y"~-
report· Gallons sol<l. 

in g. 

--- --.--

1887. 
North Atlantic .............. . : ..... .. 40 2,571,004 $213,210 
South Atlantic ..................... .. 34 614,041 147,149 

'North Central ...................... .. 38 1,480,820 208,217 
South CentraL ..................... -- 29 741,080 87,946 
\Vestern ............................ . 12 1,236,324 288,737 

153 6, 643,269 945,259 
Estimated ........................... . 62 1, 616,340 316,204 

Total ......................... . 215 8,259,609 1,261,463 

1888. 
North Atlantic ..................... .. 42 2,856,799 24-7,108. 
South Atlantic ..................... .. 32 1,689,387 493,489 
North Central ...................... .. 38 2,002,373 325,839 
South Central ...................... .. 19 426,410 71,215 
\V e~tern ........................... .. 15 1,853,679 421, 651 

146 8,828,648 1, 559,302 
:Estimated ........................... . 52 750,000 120,000 

Total ......................... . 198 9,57!5,648 1, 679, 302 

1889. 
North Atlantic ....................... 60 4,106,464 471, 575 
South Atlantic ....................... 47 646,239 198,032 
North Central ........................ 86 6, 137,776 604,238 
South Central ........................ 33 500,000 43,356 
\Vestern .............................. 32 1, 389,992 '131, 257 

Total ........ , ................. 258 12,780,471 1, 748,458 

1890. 
North Atlantic ....................... 55 5,043,074 1,175,512 
South Atlantic. ---. ---~ ---- -- ... -- ... -... 39 647,625 245,760 
North Central ........................ 71 5, 050,413 737,672 
South Central ........................ 30 604,571 81,426 
Western ...................... .' ....... 25 869,504 253,578 

220 12,215,187 2, 493,_ 948 1 

I E•tim•tod ...... _- .. - ___ -... ____ .... _ 53 1,692,231 106,802 I 
Total .......................... 273 13,907,418 2,600,750 
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Pmduction of natural mineral waters from1883 to 1895-Continued. 

---------------~----------~----,---
Springs 

Geographic division. report· 
in g. 

1891. 
North Atlantic ..... · ............ ------ 62 
South Atlantic ...................... . 41 

North CE~ntral ....................... . 68 
South Central ....................... . 2[) 

Western ............................. . 27 

227 
.Estimated ........................... . 61 

TotaL ......................... . 288 

1892. 
North Atlantic ...................... . 65 

•· South Atlantic ...................... . 47 
North CentraL ...................... . • 74 
South Cent-ral ....................... . 32 
\V estern ............................. . 24 

242 
Estimated ........................... . 41 

Total ......................... . 283 
------

1893. 
North Atlantic ...................... . 79 
South Atlantic ...................... . 49 
North Central. ...................... . 78 
South Central ....................... . 35 
\V estern ............................ .. 29 

270 
Estimated ........................... . 60 

Total ......................... ; 330 
---

1894. 
North Atlantic....................... 83 
South Atlantic....................... 55 
North Central ...................... .. 

South Central ....................... . 
82 
37 

\Vesteru . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 29 

286 
Estimated............................ 71 

Total 357 

Gallons sold. 

5, 724,752 
7H6,439 

8, 010,556 
629,015 

1, 123,640 

16,284,402 
2,108,330 

18,392,732 

6,853,722 
1, 062,945 

11,566,440 
693,544 

I, 261,453 

21,438,104 
438,500 

21,876,604 
------

8, 351,192 
1,092,829 
8, 833, 712 
1, 139,959 

675,041 

20,092,733 
3,451,762 

23,544,495 
-==---= 

8,217,528 
660, 120 

6,914,fl00 
2,319,813 

859,905 

18,972,266 
2,677,342 

21,569,608 

- vo .. _l 
$1,591,746 

313,443 
482,082 
106,022 
414,564 

2,907,857 
88,402 

2, 996,259 
=------=-------= 

1, 933,416 
353, 193 

1,834,732 
10H,334 
594,469 

4,825,H4 
80,826 

4,905,970 

1,844,845 
304,736 

1, 073,427 
122,331 
307,623 

3,652,962 
593,772 

4,246,734 
=-:--=-~ 

1,488,361 
129,143 

1,115,322 
273,836 
274,235 

3, 280,897 
4GO, 949 ' 

I ,, 7<1,8461 
I . 
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Procl1tction of natn?·alm·ineral waters f?'O?n 1883 to 1895-Continuefl. 

~---G-eographic division. ~~~~';.~~ Gallons-so-ld-.--\-7 a_h_te-. l 
I ing. 
------------------ ---- ------· 

1895. 

North Atlantic ...................... . 

South Atlantic ...................... . 

88 8,668,9C7 

953,713 

$1,572,881 

287,623 

North Central. ..................... .. 

51 

92 .6, 428, 582 1, 577, 118 

35 2, 346, 806 161, 073 1 

297 19,384,193 3,891:527 

South Central ...................... .. 

'V estern ............................. - 31 886, 185 292 832 I 

I Ea~matad.. ---- -- -- -- . -- -- .. -- . -- --. . _73_ - 2, m, 350 362, 710 I 
Total ........ .. ... . .. . ... . . . . . . 370 _ 21,463, 5,13 __ '1 _,~54, 237 

LIST OF COMMERCIAL SPRINGS. 

ALABAMA. 

One spring has been dropped from the list for Alabama, awl of the 
4 remaining the following 3 report sales in 1895: 

Bailey Springs, Bailey Springs, Lauderdale County. 
Healing Springs, Healing Springs, ·washington County. 
Wilkinson's Matchless Mineral ·water, Greenville, Butler County. 

ARKANSAS. 

Of the 7 springs credited to Arkansas the following tl report: 

Arkansas Lithia Springs, Hope, Hempstead County. 
Blancoe Springs, near Hot Springs, Garland County. 
Dovepark Springs, Dovepark, Hot Spring County. 
Eureka Springs, Eureka Springs, Carroll County. 
Potash Sulphur Spring, Hot Springs, Garland County. 
Sulphur Springs, Sulphur Springs, Benton County. 

CALIFORNIA. 

California's list is increased by 2 new springs, and 1 l1a8 been 
dropped, leaving the total at 20 springs. Of these, the following 16 
report: 

..Etna Springs, Lidell, Napa County. 
Alhambra Mineral Spring, Martine?-, Contra Costa County. 
Almaden Vichy Springs, New Almaden, Santa Clara. County. 
Azule Natural Seltzer ·water, San Jose, Santa Clara County. 
Bartlett Springs, Bartlett Springs, Lake County. 
California Elixir Mineral Spring, near South Riverside, Riverside County. 
Castalian Mineral \Vater, lnyo County. 
Coronado Mineral Spring, Coronado, San Diego County. 
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}~l Toro Spring, Novato, Marin County. 
Mount Lowe Springs, near 1'asadena, Los Angeles County. 
Napa Soda Springs, Napa Soda Springs, Napa County. 
Ojai Hot Springs, Matilija, Ventura County. 
Pacific Congress Springs, Saratoga, Santa Clara County. • 
Shasta Mineral Spring, Shasta Springs, Siskiyou County. 
Tolenas Soda Spring, Fairfield, Solano County. 
Tuscan Springs, Redbluff, Tehama County. 

COLORADO. 

One spring is dropped from the list, and of the 8 remaining 4 are 
delinquent in 1895. The following 4 report: 

Canyon City Vichy Springs, Canyon City, Fremont County. 
Carlile Soda and Iron Springs, near Pueblo, Pueblo County. 
Colorado Carls hat! Springs, Barr, Arapahoe County. 
Hiawatha Spring, Manitou, El Paso County. 

CONNECTICUT. 

One new spring is added to Connecticut's list, making the total 8, 
but of these only the 3 following report for 1895: 

Althea SrJring, ·waterbury, New Haven Connt.y. 
Arethusa Springs, Seymour, New Haven County. 
Oxford Chalybeate Spring, Oxford, New Haven County. 

FLORIDA. 

One spring taken from Florida's list leaves only the following, which 
reports: 

Magnolia Springs, Magnolia Springs, Clay County. 

GEORGIA. 

Two of the 3 springs credited to Georgia report for 1895. They are: 

Bowden Lithia Springs, Lithia Springs, Douglas Connty. 
Hughes Mineral Spring, near Rome, Floyd County. 

IDAHO. 

There is no change reported for Idaho. It is still represented by 1 
spring, as follows: 

Idanha Spring, Soda Springs, Bannock County. 

ILLINOIS. 

Four new springs are added to the list, making the total for the State 
16; of these 12 report sales, as follows: 

American Carlsbad, Nashville, \Vasltington County. 
Apollo Springs, Dupage County. 
Anrom Lithia Spring, :Montgomery, Kane County. 
Black Hawk Springs, Rock I~land, Rock Island County. 
Diamond Mineral Spring, Grantfork, Madison County. 
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Magnesia Spring, Montgomery, Kane County. 
Min-ni-Ni-yatf Spring, Bristol, Kendall County. 
Perry Springs, Perr~· Springs, Pike County. 
Retl Avon Mineral Springs, Avon, Fulton County. 
Sailor Springs, Sailor Springs, Clay County. 
Sauicula Springs, Ottawa, Lasalle County. 
Tivoli Spring, Chester, Randolph County. 

INDIANA. 
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One spring has been taken from the list and 1 has been added, so 
that the total for 1805 remains at 11, as in 1894. 'fhe following report: 

Emerald Spring, Indiana Mineral Springs, ·warren County. 
French Lick Springs, French Lick, Orange County. 
Greenwootl Sanitarium Well, Greenwood, Johnson County. 
Indiana Mineral Springs, Indiana Mineral Springs, "'arren County. 
Kickapoo Magnetic Springs, Kickapoo, Warren County. 
King's Mineral Springs, ~Iuddyfork, Clark County. 
Lodi Artesian "\Yell, Silverwood, :Fountain County. 
Magnetic Mineml Springs, Terre Haute, Vigo Count~-. 
Magnetic Mineral Well, Fort \Vayne, Allen County. 
"\Vest Baden Springs, West Baden, Orange County.· 

IOWA. 

Iowa loses 1 spring in 1895, leaving the total at G. Of these the fol-
lowing 4 report: 

Colfax Mineral Spring, Colfax, Jasper County. 
Mynster Springs, Council Bluifs, Pottawattamie County. 
Siloam Springs, Iowa Falls, Hardin County. 
White Sulphur Spring, White Sulphur, Scott County. 

KANSAS. 

The 1895 list for Kansas remains the same as for 1894, viz, 7. The 
following 5 repol't: -

Blazing's Natural Medical Spring, Manhattan, Riley County. 
Geuda Mineral Springs, Genua Springs, Cowley County. 
Jewell County Lithium Spring, Montrose, Jewell County. 
Topeka Mineral \Yells, Topeka, Shawnee County. 
Wacouda Springs, Cawker City, Mitchell County. 

KENTUCKY. 

All of Kentucky's springs report sales in 1805. They are G in num-
ber, as follows: 

Anita Springs, Lagrange, Oldham Connt.y. 
Bedford Springs, Bedford, Trimble County. 
Blue Lick Springs, Blue Lick Springs, Nicholas County. 
Crab Orchard Springs, Crab Orchard, Lincoln Co:mnty. 
St. Pairick'll 'Veil, Louisville, Jeft'erson County. 
Upper Blue Lick Springs, Blue Lick Springs, Nicholas County. 
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LOUISIANA. 

No reports of sales have been received from any of the springs of 
Louisiana. 

MAINE. 

Two springs are added to the list and 2 have been taken from it, 
leaving the total for 1895 the same as in 1894. Of the 14 springs cred
ited to the State the following 9 report sales: 

Blue Hill Mineral Spring, Blue Hill, Hancock County. 
Cold Bowling Spring, Steep Falls, Limington, York County. 
Crystal Springs, Auburu, Androscoggin County. 
Keystone Spring, East Poland, Androscoggin County. 
Paradi,se Spring, Brunswick, Cumberland County. 
Pine Spring, Topsham, Sagadahoc County. 
Underwood Springs, Falmouth Foreside, Cumberland County. 
\Vilson Spring, North Raymond, Cumberland County. 
\Vindsor Mineral Spring, Lewiston, Androscoggin County. 

MARYLAND. 

One spring is delinquent for 1895. The remaining 4 report sales. 
They are: 

Carroll Spring, Forest Glen, Montgomery County. 
Chattolauee Springs, Chattolanee, Baltimore County. 
Strontia Mineral S]lring, Brooklamlville, Baltimore County. 
Takoma Springs, Takoma, Montgomery County. 

MASSACHUSETTS. 

Two springs are taken from the list for Massachusetts and 2 are 
added, leaving the total 27, as in 1894. Of these the following 25 report 
for 1895: 

Abajone Spring, Woburn, Middlesex County. 
Ballard ville Lithia Spring, Lowell, Middlesex County. 
Belmont Hill Spring, Everett, Middlesex County. 
Belmont Natural Spring, Belmont, Middlesex County. 
Blue Hill Silver Spring, Milton, Norfolk County. 
Burnham Spring, Methuen, Essex County. 
Cohanet Spring, Taunton, Bristol County. 
Columbia Lithia Spring, Revere, Suffolk County. 
Commonwealth Mineral Spring, Waltham, Middlesex County. 
Crystal Mineral Spring, Methuen, Essex County. 
Crystal Mineral Spring, Stoneham, Middlesex County. 
Diamond Spring, Lawrence, Essex County. 
Electric Spring, Lynn, Essex County. 
Everett Crystal Spring, Everett, Miudlesex County. 
Goulding Spring, Whitman, Plymouth County. 
Harvard Crystal Spring, Allston, Suffolk County. 
Indian Spring, Brighton, Suffolk County. 
Leland Mineral Spring, Lowell, Middlesex County. 
Massasoit Spring, Springfield, Hampden County. 
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Middlesex :Mountain Spring, Malden, Middlesex County. 
Moose Hill Spring, Swampscott, E~sex County. 
Nobscot Mountain Spring, Framingham, Middlesex Count~-. 
·Robbins Spring, Arlington, Middlesex Connty. 
Sheep Rock Spring, Lowell, Middlesex Connty. 
Simpson Spring, South Easton, Bristol County. 

MICHIGAN. 
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The list for Michigan stands at 14, 2 springs having been taken from 
it and 1 added. The following 13 report sales in 1895: 

Americanus Spring, Lansing, Ingham County. 
Blue Rock Spring, Grand Rapids, Kent County. 
Clarke Red Cross Well, Big Rapids, Mecosta County. 
Magnetic Mineral Springs, Spring Lake, Ottawa County. 
Medea Spring, Mount Clemens, Macomb County. 
Moorman Well, Ypsilanti, Wasbtenaw County. 
Mount Clemens Pagoda Spring, Mount Clemens, Macomb County. 
~fount Clemens Sprudel Water; Mount Clemens, Macomb County. 
No-ehe-mo Mineral Spring, Reed City, Osceola County. 
Plymouth Rock We11, Plymouth, Wayne County. 
Salutaris Spring, St. Clair Springs, St. Clair County. 
Ypsilanti Mineral Spring, Ypsilanti, \Vashtenaw County. 
Zauber \Vasser, Hudson, Lenawee County. 

MINNESOTA. 

Two of Minnesota's 3 springs ·rejJOrt sales in 1895. They are: 

Indian Medical Spring, Elk River, Sherburne County. 
Mankato Mineral Springs, near Mankato, Blue Earth County. 

MISSISSIPPI. 

Mississippi gains 1 spring over 1894, the total for 1895 being G. All 
the springs report. They are: · 

Brown's \Vells, Browns ·wells, Copiah County. 
Castalian Springs, Durant, Holmes County. 
Godbold Mineral Well, Summit, Pike Count.y. 
Mount Pleasant Mineral Spring, Mount Pleasant., Marshall Connty. 
Robinson Mineral Spring, Madison Connt.y. 
Staffonl Mineral Springs, near Vosburg, Jasper County. 

MISSOURI. 

All of Missouri's springs report for 1895. They are 8 in number, as 
follows: 

B. B. Mineral Springs, Bowling Green, Pike County. 
Blue Lick Springs, Blue Lick, Saline County. 
Eldorado Springs, Cedar County. 
Excel8ior Springs, Excelsior Springs, Clay County. 
Lineville Mineral Springs, Mercer County, near Lineville, Iuwa. 
Pnris Springs, Paris Springs, Lawrence County. 
Randolph Springs, Randolph Springs, Randolph County. 
Sweet Springs, Sweet Springs, Saline County. 
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MONTANA, 

Only 1 spring in Montana reports sales for 1895. It is: 

Lissner's Mineral Springs, Helena, Lewis and Clarke County. 

NEBRASKA. 

Nebraska's 1 spring reports for 1895. It is: 

Victoria Mineral Springs, New Helena, Custer County. 

NEW HAMPSHIRE. 

One spring is added to the list, making the total for the State 4. Of 
these the following 3 report for 1895: 

Amherst Mineral Spring, Amherst, Hillsboro County. 
Londonderry Lithia Spring, Londpnderry, Rockingham County. 
Pack Monadnock Lithia Spring, Temple, Hillsboro County. 

NEW JERSEY. 

One new spring is added to the list for New Jersey, bringing tlw total 
up to 2. Both report for 1895. They are: 

Kalium Springs, Collingswood, Camden County. 
Pine Grove Mineral Spring, ·woodbury, Gloucester County. 

NEW MEXICO. 

One spring is taken from the list, leaving 3 as the total for the Terri-
tory. All report for 1895, as follows: 

Coyote Soda Spring, Coyote Canyon, Bernalillo County. 
Harsch's Iron Springs, Coyote Canyon, Bernalillo County. 
Ojo Caliente Spring, Ojo Caliente, Taos County. 

NEW YORK. 

The list for New York is increased by 2 new springs, making the 
total 31. Of these the following 24 report sales iu 1895: 

Avon Sulphur Spring, Avon, Livingston County. 
A. D. Aycr Amherst Mineral Springs, near 'Williamsville, Erie County. 
Boonville Mineral Springs, Boonville, Oneida County. 
Cayuga ·water, Cayuga, Cayuga County. 
Colonial Mineral Springs, West Deer Park, Suffolk County. 
Deep Rock Springs, Oswego, Oswego County. 
Esperanza Mineral Springs, Lr.ke Keuka. Yates County. 
Great Bear Spring, Fulton, Oswego County. 
Massena Springs, Massena, St. Lawrence County. 
Salubria Springs, Watkin, Schuyler County. 
Saratoga Springs, Saratoga County: 

Champion Spring. 
Empire Spring. 
Excelsior Spring. 
Hathorn Spring. 
Old Putnam Spring. 



MINERAL WATERS. 

Saratoga Springs, Saratoga County-=Contiuntid. 
Patterson Spring. 
Royal Spring. 
Saratoga Kissingen Spring. 
Saratoga Vichy Spring. 
Saratoga Victoria Spring. 
Union Spring. 

Sulphur Springs, lUchfielcl Springs, Otsego County. 
Table Rock Mineral Spring, Honeoye Falls, Monroe County. 
White Sulphur Spring, Sharon Springs, Schoharie Connty. 

NORTH CAROLINA. 
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Two springs are taken from North Ca.rolina's list, leaving the total 8, 
u.U of which report for 1895. They are: 

Ashley Bromine and Arsenic Spring, Ashe County. 
Barium Springs, Barium Springs, iredell County. 
Lemon Springs, Lemon Springs, Moore Com1ty. 
Park's Spring, Caswell County; near Danville, Va. 
Panacea Springs, \Varren County. 
Seven Springs, Seven Springs, \Vayno County. 
Shaw's Healing Springs, Littleton, Halifax County. 
Thompson's Bromine Arsenic Springs, Crumpler, Ashe County. 

OHIO. 

Two new springs increase Ohio's list from 12 in 1894 to 14 in 18!.15. 
The following 12 report sales: 

Crum Mineral Springs, Austintown, Mahoning County. 
Crystal Hock Spring, Erie County. 
Devonian 1\;Hneral Spring, Lorain, Lorain County. 
La Fountain Mineral Springs, Fountain Park, Champaign County. 
Magnetic and Saline Spring, Marysville, Union County. 
l\Hulantl Mineral Springs, Miulantl, Midland County. 
Mustcash Spring, Erie County. 
Puritas Mineral Springs, Rockport, Cuyahoga County. . 
Purtlebaugh Mineral Springs, Urbana, Champaign County.· 
Rex Mineral S}ning, New Richmond, Clermont County. 
Sulphur Lick Springs, Anderson, Ross County. 
Wewoka Spring, near Richards Station, Lucas County. 

OREGON. 

One new spring is added to the list, bringing the total up to 3. All 
report as follows: 

Lehman Springs, Hubbard, Marion County. 
Siskiyou Spring, Soda Springs, Jackson County. 
Wilhoit Springs, Wilhoit, Clackamas County. 

PENNSYLVANIA. 

Fonr new springs added to· the list bring the total up to 21. ·Of tllese 
the following 15 report sales in 1895: 

Aquatone Mineral Spring, Aquetong, Bucks County. 
Black Barren Mineral Spring, Pleasant Grove, Lancaster County. 



1038 MINERAL RESOURCES. 

Cloverd;1le Lithia Springs, Newville, Cumberland County. 
Cresson Springs, Cresson, Cambria County. 
J~nreka Springs, Saegerstown, Crawfor!l County. 
Gettysburg Katalysine Spring, Gettysburg, Adams County. 
Gray Spring, Cam bridgeboro, Crawford County. 
Great Indian Spring, Glen Summit, Luzerne Connty. 
Parker Mineral Spring, Gardeau, McKean County. 
Pavilion Spring, ·wernersville, Berks County. 
Ponce de Leon Spring, Meadville, Crawford County. 
Pulaski Natural Mineral Springs, Pulasld, Lawrence County. 
Rosscommon Springs, Wind Gap, Monroe County. 
Susquehanna County Mineral Springs, Rush, Susquehanna County. 
Tuscarora Lithia Spring, McClaysville, Juniata County. 

RHODE ISLAND. 

There is no. change in the Rhode Island list for 1895, and the 3 
springs report sales. They are: 

Gladstone Spring, Narragansett Pier, ·washington Comity. 
Holly Spring, Woonsocket, Providence County. 
Oehee Mineral and Medical Springs, Johnson, Providence County. 

SOUTH CAROLINA. 

Only 2 of South Carolina's springs report saleR in 1895. 'l'hey are: 

Chicks Springs, Chicks Springs, Greenville County. 
Harris Lithia Spring, Waterloo, Laurens County. 

SOUTH DAKOTA. 

The 1 spring credited to South Dakota reports salcR in 1895. It is: 

Hot Springs of South Dakota, Hot S11rings, Fall River County. 

TENNESSEE. 

One new spring is added to the list, making the total G. Of these 
the following 4 report for 1895: 

Dixie Mineral Spring, Knoxville, Knox County. 
Idaho Springs, St. Bethlehem, Montgomery County. 
Red Boiling Springs, Red Boiling Springs, Macon County. 
Tate Epsom Springs, Tate Spring, Grainger County. 

TEXAS. 

The list for Texas shows no change h1 1895, remaining at 13. Of 
these the following 10 report !>ales:· 

Capp's Well, Longview, Gregg County. 
Dalby Springs, Dalby Springs, Bowie County. 
Hynson's Natural Iron Spring, Marshall, Harrison County. 
Mineral 'Yells, MineralWells, Palo Pinto County. 
Montvale Springs, Marshall, Harrison County. 
Overall Mineral Wells, Franklin, Robertson County. 
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Rosborough Springs, Marshall, Harrison County. 
Slack's Wells, ~'ayette County, near ·waelder, Gonzales County. 
Tioga Mineral Wells, Grayson County. 
Wootan ·wells, Wootan Wells, Robertson l)ounty. 

UTAH. 

Only 1 of Utah's two springs reports sales for 1895. It is: 

Wasatka Springs, Salt Lake City, Salt Lake County. 

VERMONT. 
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One new spring is added to the list, making the total for the State 5. 
Of these the following 4 report sales for 1895 : 

Clarendon Springs, Qlarendon Springs, Rutland County. 
Equinox Spring, Manchester, Bennington County. 
Missisquoi Mineral Springs, Sheldon, Franklin County. 
Vermont Mineral Spring, Brookline, vVindham County. 

VIRGINIA. 

There is no change in the list for Virginia. Of the 34 springs cred-
ited to the State, 29 report sales in 1895. They are: 

Blue Ridge S1)rings, Botetourt County. 
Ruffalo Lithia Springs, Buffalo Lithia Springs, Mecklenburg County. 
Chase City Mineral Springs, Chase City, Mecklenburg County. 
Cove Lithia Springs, near Wytheville, Wythe County. 
Crockett Arsenic Lithia Spring, Shawsville, Montgomery County. 
Farmville Lithia Springs, Cumberland County, near Farmville, Prince Edward 

County. 
Harris Anti-Dyspeptic and Tonic Spring, Burkeville, Nottoway County. 
Healing Spring8, Healing Springs, Bath County. 
Iron Lithia Springs, Tip 'rop, Tazewell Count.y. 
Jordan White Sulphur Spring, Stephenson, Frederick County. 
Lake Como Lithia Spring, Henrico County. 
Massanetta Springs, Harrisonburg, Rockingham County. 
Nye Lithia Springs, Wytheville, Wythe County. 
Osceola Springs, near Pleasant Valley, Rockingham County. 
Otterburn Lithia and Magnesia Springs, An1elia, Amelia County. 
Pmonian Springs, Loudoun County. 
Powhatan Lithia and Alum Springs, Tobaccoville, Powhatan County. 
Pine Mountain Springs, Washington County. 
Rawley Springs, Rawley Spring~, Rockingham County. 
Rockbridge Alum Springs, Goshen Bridge, Rockbridge County. 
Seawright Magnesian Lithia Spring, Staunton, Augusta County. 
Seven Springs, near Glade Spring, Washington County. 
Shenandoah Alum Springs, Shenandoah Alum Springs, Shenanuoah County. 
Steep hill Ferro~phospho-magnesium Spring, North Staunton, Augusta County. 
Swineford's Arsenic Lithia Springs, Osceola. 
Virginia Magnesian Alkaline Springs, near Staunton, Augusta County. 
Virginia Waukesha Litllia Springs, Staunton, Angu8ta County. 
Wallawhatoola Alum Springs, near Millboro Spring, Bath County. 
Wolf Trap Lithia Springs, Wolf Trap, Halifax County. 
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WASHINGTON. 

Two of tbe 3 springs credited to tbe State of Washington report 
sales for 1895. They are: 

Cascade Springs, near Cascades, Skamania County. 
Medical Lake, Medical Lake, Spokane County. 

WEST VIRGINIA. 

One spring is taken from the list, leaving the total 6, of which 5 
report. They are: 

Capon Springs, Capon Springs; Hampshire County. 
Irondale Springs, Independence, Preston Co.unty. 
Salt Sulphur Springs, Salt Sulphur Springs, Monroe County. 
Triplet Well, ()alf Creek, Grant District, Pleasants County. 
White Sulphur Springs, White Sulphur Springs, Greenbrier County. 

WISCONSIN. 

Two new springs are added to Wisconsiu'R list, making the total 28. 
Of these 24 report in 1895. They are: 

Allouez· Mineral Springs, Green Bay, Brown County. 
Bay City Springs, Ashland, Asblantl County. 
Bethania Mineral Spring, Osceola, Polk Connt:v. 
Castalia Springs, \Vauwatosa, Milwaukee County. 
Darlington Mineral Springs, Darlington, Lafayette County. 
l<'ort Crawford Springs, Prairie du Chien, Crawford County. 
Great Geyser Spring, Palmyra, .J effcrsou County. 
Lebens Wasser, Green Bay, Brown County. 
Nee-Ska-Ra Mineral Spring, Wauwatosa, Milwaukee County. 
Salvator Springs, Green Bay, Brown County. 
Shealtiel Springs, Waupaca, Waupaca County. 
Sheboygan Spring, Sheboygan, Sheboygan County. 
Sparkling Spring, Milwaukee, Milwaukee County. 
St. J ohu Mineral Spring, Green Ray, Brown County. 
Wautoma Mineral Spring, Waushara County. 
Waukesha Springs, Waukesha County: 

Almanaris Springs. 
Arcadian Spring. 
Hethe~da Mineral Spring. 
Elein Springs. 
Fountain Spring. 
Horeb Spring. 
Siloam Spring. 
Waukesha Hygeia Mineral Spring. 
Silurian Mineral Spring. 
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Summary of ·reports of mineral BpringB j01· 1895. 

~------ -----~- -·-----Sprin~s =-- Spring~ not 1~,~~~~·:;_d 
1 

States and 'ferritf,ries. porting. reportmg. cially. 

~----~--------~---1---1 
NOHTH ATLANTIC STATES. 

Maine. __ ...... --- .. __ .. __ . __ . __ . ___ ---- 9 

New Hampshire--.--- ........ --- __ . ___ . 3 

Vermont ... --- ...... - .... _ ... --. ___ ---- 4 
Massacb nsetts -......... ___ .. _ .. _ . _____ ·_ 25 

Rhode Island .. _ .. _ . _____ .. _ ... ____ . ___ . 3 

Connecticut ... _. _ . __ . __ .. _ ... _ .. _. _ . __ . 3 

New York .. ---- ... _______ ... _ ... ___ .... 24 
New Jersey .. ___ ·_ .. _____________________ 2 

Pennsylvania ...... ------ _____ ----·-____ 15 

:;"oUTII ATLANTIC STAT~:s. 

Delaware __ ..... _. _ .... _ ... ____ ....... . 

Marylan<l . __ ............ __ . _. ____ .... __ 

District of Colmu hi a .... __ ..... _ .. __ .. __ 

Virginia ...... ------------ .......... --·-
West Virginia .... ------------ ____ ..... . 
North Carolina ..... __ ._ ...... _ .. __ .... . 

South Carolin:t ---·-- ...... _ ........... . 
Georgia _ ............ _ . _ . _ ... _ ... _ . _ .. __ 

Florilla~~~~;:I· ~~-~-:-~~~: -~-:-~~-~s-... _ .. _ ... 
1 

Kentucky .......... __ ....... __ . _. _ .... . 

Tennessee---------- ........ ___________ _ 

Alabama ________ -------·----·-----------
.Mississippi ____ . _______ .. __ .. __ .. _. __ . __ 

Louisiana . __ . _. _. _. ___ ... _____ . __ . _ .... 
Texas ..... _ . __ . _. ___ . _________ . _. _ .. __ _ 

Indian Territory_. ___ . _ ..... __ . _ ... _ . _. _ 

Arkansas ...... -----------· ____________ _ 

Oklahonm ..... _ . _ .. __ .. ___ . __ .. _. _. _ •. _ 

NOHTH CRNTIIAL STATES. 

0 

4 

0 

29 

8 

2 

1 

6 

4 

3 

6 

0 

10 
0 

6 

0 

Ohio . _ ............... ___ . __ . ___ . ______ . 12 

Indiana . _. _ .. _ .. __ . _ ... __ . __ . ___ . _ _ _ _ _ _ _ 10 

Illinois .. _____ . _ .. _. _____ . __ . __ . __ . ___ . _ 12 

Michigan .... ________ ._ .. ___ . ___ --··... 13 

Wisconsin ...... ·----·------·----····--- 24 
Minnesota ... __ .. _. ____ .- _. __ .. _ . ____ ... _ 2 

Iowa. ____ .. __ .. __ . _____ .... _ ... _. ____ . 4 

Missouri ..... ___ ... ________ ... _ . _ ... _. _·. \ 8 

5 

1 

1 

2 

0 

5 
j 

0 

6 

0 

1 

0 

5 
1 

0 

2 

1 

0 

0 

2 

1 

0 

1 

3 

0 

1 

0 

2 

1 

·i 
• 1 

4 

1 
2 

0 

----1 

14 

4 

5 

27 
3 

8 
31 

2 

21 

0 

5 

0 

3·1 

6 

8 

·1 

3 

1 

6 

6 

4 

6 

1 

13 

0 

7 

0 

H 

11 

16 

14 

28 
3 

6 

8 

------~----~--
17 GEOL, P'l' 3--66 
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Sumrnary of 1·eporta of 1nineral springs for 1895-Continued. 

Stutes and Territories. Sprinl':s re-1
-·-----------

portmg. '"""'" ""': To~f •-r I reporting. · e~~ll;~· 

---------------------
NORTH CENTRAL S'I'A'l'ES-continued. 

North Dakota ........................ .. 

South Dakota ....................... .. 

Nebraska .............................. . 

Kansas ...................... : . ..•...... 

WESTERN STATES ANI> 'l'ERITORH~S. 

Alaska __ ............ ____ .... _____ .. __ .. 

IV yomi ng , ... , .................... __ ... 

Montana ...................... _______ .. 

Color~1{1o ...... ____ .. __ . _ .. _ .. ____ .. __ .. 

New .Mexico---- .................. ____ __ 
Arizona .. __ .... _ .... __ ... ________ .. __ __ 
Utah ...... ___________________ .... ____ __ 

N e~rada ............................... . 

0 

1 

1 

5 

0 

0 

1 

4 

3 
0 

1 

0 

0 

0 

0 

2 

0 

0 

1 

4 

0 

0 
1 

0 

----

0 

1 

1 
7 

0 

0 

2 

8 

3 

0 
2 

0 

Illaho ................. _ ..... _ ....... _. _ 1 0 1 

Washington...... .. . .. ...... __ .. .. .. .. 2 1 3 

Oregon.... .. .. .. . . .. .. . . .. . . . . .. . . .. .. . 3 0 3 

I c .. Hforni-.. u --- u u- u- u-------- ... -- --1~ ___ 4_ ... ,. I 
_Total=====·--__ 297-- 73 _I_ 370 

IMPOR'l'S AND EXPORTS. 

Prior to 1884 the Treasury Department did not distinguish natural 
mineral waters from those that were a.i·tificial; since 1883 the distinc
tion has been made, but the artificial waters have not been classified 
according to the receptacles in wl1icb they have been imported. '.fbe 
importation is shown in the two tables following, with a table of exports 
appended.. 
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Mineral tvaterB imported and entered for conBumption in the United StateB 1867, to 1883, 
inclu8il:e. 

I Fiseal year ended June 30-

1867 ............ ······ ..... . 
1868 ....................... . 

1869 .................. ····•• 
1870 .................. ·····• 
1871. ...................... . 
1872 ....................... . 
1873 ....................... . 

1874 ............ ······ ..... . 
1875 ........ ······ ......... . 

1876 ...... ·.····· ······ ······ 
1877 ....................... . 

1878 ............ ······ ..... . 
1879 ............ ······ ..... . 
1880 ............ , .......... . 
1881. ...................... . 
1882 ....................... . 
1883 ....................... . 

In bottles of 1 qnart or less. 

Quantity. 

Bottles. 

370,610 
241,702 
344,691 
433,212 
470,947 
892,913 
35,508 
7,238 
4,174 

25,758 
12,965 
8,229 

28,440 
207,554 

'150, 326 
152,277 
88,497 

Value. 

$24,913 
18,438 
25,635 
30,680 
34,604 
67,951 
2,326 

691 
471 

1,899 
1,328 

815 
2,352 

19,731 
11,850 
17,010 
7,054 

In bottles in excess of 1 I 
quart. 

Quantity. Value. 

Quarts. 

3,792 $360 
22,819 2,052 
9,739 802 

18,025 1, 743 
2,320 174 

. ........... ··········: 

Not in bottles. All not artificial. 

Total value. I Fiscal year ended June 30- ~-~--.----1-------,-----

Quantity. Value. Quantity. Value. 

---~---------l-----l-----1---------l---------------

Gallons. 

1867 .... . ...... ...... ...... .... $137 
1868 ............ · .... . 
1869 ................ . 
1870 ................ . 

1871 ........... ······ 
1872 ................ . 

554 
1,042 
~,063 

1, 336 
639 

104 
245 
508 
141 
116 

Gallons. 

1873 . .. . . .. . . . . . . . . . . 355 75 394, 423 
1874 . . . . . . . . . . . . . . . . . 95 16 199,035 
1875 . . . . . . . . . . . . . . . . 5 2 395, 956 
1876 . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447, 646 
1877 . . . . . .. .. . . . . . . . . .. . . . . . . . . 22 520, 751 
1878 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883,674 

1879 ................. ' 3 4 798, 107 

$98,151 
79,789 

101,640 
134,889 
167,458 
350,912 
282, 153 

$25,410 
20,594 
26,682 
32,931 
34,919 
68,067 

100,552 
80,496 

102,113 
136,788 
168,808 
351,727 
284,509 

1880 . . . . . . . . . .. .. .. .. . .. . . . . .. . .. .. . . . . 927, 759 285, 798 305, 529 

1881 ................. I· 55 26 1' 225, 462 383, 616 395, 492 

l :::_:_ : :: : :: I :: : : I :: : : __ ~_:_~~_!_: ~-~_!__.__:_~_~:_~~_: -~!-~_: ~-~~j 
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Imp01·ts for yew·s 1884 to 1895. 

---
~-- Artificial minm·al Natural mineral waters. waters. J 

Yeare nded-

Gallons. 

June30, 1884 ... . ·······------- 29,366 

1885 ... . -------·------ 7, 972 

Dec. 31, 1886 ... . ......... -------- 62,464 

1887---- ·----- -------- 13,885 

1888 ... . -----· -------- 12,752 

1889 ... . ----·-------- .. 36,494 

1890 ... . ---- .................. 22,328 

1891. .. . -------------- 26,700 

1892 ... . .......................... 16,052 

1893 .. -- ------·- ·-----1 6,086 

L- 1894 ... . 
1895 ... . 

-

---------- --··] 7, 753 
--------------101,115 

Value. Gallons. 

---- ------·· 

$4,591 1, 505,298 

2,157 1,660,072 

16,815 1,618,960 

4, 85L 1, 915,511 

4, 411 1, 716,461 

8, 771 1,558,968 

7,133 2,322,008 

8,700 2,019,833 

9,089 2,266,123 

2,992 2,321,081 

3,047 1, 891,964 

19, 151 2, 104,811 

Value. 

$3 

3 

3 • 

62,651 

97,875 

54,242 

85,906 

41,695 

68,661 

33,281 

92,894~ 

97,660 

06,866 

17,500 

06,384 

3 

3 

3 

4 

3 

4 

5 

4 

5 

Expo1·ts of natu.ral ·mineral waters of domestic production f1'01n the United States . 

,---
Fisc~] year ending J"une 30-

1875.-----.----- ------ ----

1876 .... ---- ---- ---- ------

1879 ...... ------------- --· 

1880.----- ----------------

Value. 

$162 

80 

1, 529 

1,486 

...... ,~"···m, •••• _ _ v ~·'"- I 
1881. - - - - - - - - -- - . - .. - - - - - - $1, 029 

1882 .... ---- ·----- -------- 421 

1883.- ---· ...... ·----· ---- a459 

-------
aN one reported since 1883. 
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