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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
APPALACHIAN DIVISION,
Morgantown, W. Va., July 15, 1890.

Sir: I have the honor to transmit herewith the results of my study
of the stratigraphy of the bituminous coal rocks in the northern half
of the Appalachian field.

As stated in the body of this report, it can not be expected that this
first attempt to correlate the different beds of coal, limestone, and sand-
stone over such a wide area will be free from error, but it represents
my best efforts to harmonize the strata of the several regions. No
one knows better than I .that many of the identifications suggested are
largely preliminary, and I not only expect but request the friendly
criticism of my brother geologists, knowing that all will be pleased
when the correct order of these interesting deposits shall be finally
determined.

Many questions of great geological interest have not been discussed
in this report, for the reason that I thought it best to postpone their
treatment until some one should have done for the southern half of the
Appalachian coal field what 1 have attempted for the northern half,
since the field is a unit from Pennsylvania to Alabama, and in the dis-
enssion should be treated as such. 4

It is hardly necessary to say that the accompanying map is not pre-
sented with any claim for accuracy as to details, but only to show in a
rough way the general distribution of the different members, and with
the hope that it may prove of some service in the preparation of a cor-
rect map of these several series when the Survey shall have extended
“is topographic work over the entire region.

Very respectfully, your obedient servant,

I. C. WHITE.
Hon. J. W, POWELL,

Director U. 8. Geological Survey, Washington, D. C.
15







STRATIGRAPHY OF THE BITUMINOUS COAL FIELD
8 IN PENNSYLVANIA, OHIO, AND WEST VIRGINIA.

By I. C. WHITE.

CHAPTER I.
AREA, STRUCTURE, AND CLASSIFICATION.

The Appalachian Basin contains the largest continuous coal field of
any Carboniferous area. Deginning near the northern line of Pennsyl-
vania, latitude 42°, longitude 779, it extends southwestward through
West Virginia, southeastern Ohio, eastern Kentucky, and central Ten-
nessee, ending in western Alabama, latitude 33°, longitude 88°, 900
miles from its northern terminus.

The shape of the field has been compared to that of a rnde canoe,
the pointed ends being in Pennsylvania and Alabama, respectively, while
the broadest portion lies in southern West Virginia and Ohio.

As is well known, the general structure of the field is that of a great
trough or basin, the line of greatest depth leaving Pennsylvania near
its southwest corner, and passing down throungh West Virginia rudely
parallel to the Ohio River, to enter Kentueky 10 miles above the mouth
of the Big Sandy River. This general trough or geo-syncline is itself
traversed, especially in its northeastern portion, by a series of flexures,
which, although so gentle along the region west of the center of the
‘ field as to be recognizable with difficulty, yvet eastward thereof they
increase in amplitude until the great folds of the Alleghany Mountains
become a part of the system.

The map sections shown on Pls. X and XI, crossing the Appalachian
field nearly normal to the strike, will give the reader a good idea of the
structure of the northern half of this field at the localities indicated on
the map (PL I), and they also show how the folds which are so promi-
nent at the northeast gradually die out toward the southwest, so that
in the region of the Great Kanawha River they almost disappear. This
flattening out of the flexures in sounthern West Virginia has been
aseribed by Professors Fontaine and Stevenson to the development of
the great system of faults along the southeastern margin of the coal field
in the edge of Virginia, which relieved the tension on the rocks over

Bull, 656——2 17




18 THE NORTHERN BITUMINOUS COAL FIELD. {wuLL. 65,

the adjoining portion of the Appalachian field and thus prevented their
folding as in Pennsylvania and northern West Virginia. These anti-
clinal and synclinal folds so well developed at the north are nearly par-
allel to the Alleghany Mountains, but as they begin to die away in
central West Virginia a large anticline (the Volcano) runs nearly north
and south diagonally across the geuneral strike of the beds.

There are probably other folds in the southwestern part of West Vir-
ginia, which, like the Volcano anticline, run contrary to the usual direc-
tion, but they have not been traced out with sufficient care to warrant
description.

The distribution of the different geological groups on the accompany-
ing map will serve to show the general position and direction of the
prinecipal anticlines, but the topographie base of the map is so inaccu-
rate that it was thought best not to attempt to put in the anticlinal
lines of the region deseribed till the Survey should have completed the
regular topographical map.

In this econnection it should be stated that this map is not presented
with any claims for accuraey in detail, but simply to show the general
distribution of the Carboniferous system.

The portion of the Appalachian region herein described includes only
the bitumincus coal ficlds of Pennsylvania, Ohio, and West Virginia,

The Pennsylvania and Virginia geologists, led by the two illustrious
Rogers brothers, long ago discovered that the main c¢oal-bearing portion
of the Carboniferous system could be naturally subdivided into five
series. This generalization was founded upon a carveful study of the
rocks over a wide area, and the subsequent work of other geologists has
fully established its general truthfulness to nature as well as its great
usefuluness in stratigraphie geology.

The more detailed and minute studies of recent years, rendered
possible by vast mining developments, have only modified the Rogers
classification, and henee it has become so thoroughly ingrafted into
geological nomenclature and so familiar to the minds of practical coal
operators that it would be very unwise to make any radical changesin i,
It is true that in minor details the orviginal nomeneclature for some of
these series was misleading, but this does not materially affect tlie grand
truths expressed in the general framework of the classification, and
hence it has been deemed best to modify and supplement this time-
honored work, rather than to destroy it and cast it away, as has recently
been suggested by some geologists,

The classification adopted in this report attempts to preserve what-
ever of the old nomenclature has been found useful and helpfual to
geologists, while at the same time such new features are introduced as
seem necessary from our wider and more intimate knowledge of these
rocks.

The entire Carboniferous system of the Appalachian region subdivides
naturally into three grand divisions founded upon conditions of accu-
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WHITE.] DIVISIONS OF THE CARBONIFEROUS SYSTEM. 19

mulation, and these in turn split up into eight minor series, as exhibited
in the following scheme :

(
I Divisions “ Series
| Permo-Carboniferous, No. X VI, Dunkard Creek Series
Upper: fresh and
brackish water |
l deposits Upper Coal Measures, No. XV, Monongahela River Series,

| Upper half
| Barven Measures, No. XIV, Elk River Series e

|
CARBONIFEROUS | Middle: shore de | Lower Coal Measures, No XITI, Allegheny River Series

SYSTEM ........ ‘t posits, with in

Lower half

cursious of the |
sea | Pottsville Conglomerate Measures, ** Great,” ** Seral,” No. XII,
Conglomerate, ete.

| Maunch Chunk Red Shale, Umbral Red Shale

' 1

1 {

| | Mountain Limestone, Umbral Limestone, Green- > No. XL,
Lower: marine | brier, ete.

i deposits |

|

l Pocono Sandstone, Vespertine, No. X, “Big Injun” oil sand, ete.
| |

As will be seen from the foregoing diagram, the line between the
Middle and Upper Carboniferous deposits passes directly through the
center of the Elk River series. This is due to the fact that marine
conditions ceased, never to return, with the deposition of the Crinoidal
limestone and its associated beds, midway in the Barren Measu es,
thus separating them into two divisions which are of almost equal thick-
ness, the lower one abounding in marine life, while the upper has nothing
but fresh or brackish water forms. The change in this respect is great
enough to warrant the separation of the Barrens into two series, but as
the lithological differences at the line of separation are very meager, it
is deemed best to keep these rocks a unit as in the Rogers nomenclature.

This report deals only with the Middle and Upper Carboniferous of
the above table, and the five series into which they are subdivided will
now be deseribed in detail, beginning with the highest.

The discussion of many interesting questions connected with Carbon-
iferous geology is necessarily postponed until the rest or southern half
of the Appalachian coal field has been carefully studied as a whole,
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CHAPTER 11.
THE PERMO-CARBONIFEROUS OR DUNKARD CREEK SERIES.
THICKNESS, CHARACTER, AND EXTENT.

The rocks of thisseries (Upper Barren Measures, No. X V1) begin with
the roof shales of the Waynesburg coal and extend upward to the top-
most beds of the Appalachian region.

How many feet of deposits erosion has removed above the highest
remaining beds we can only conjecture. However, if the soft and easily
yielding character of the rocks which have escaped disintegration can
be taken as a criterion for those that have wasted away, the thickness
of the latter must be reckoned by the thousand and probably by the
10,000 feet.

Several independent measurements from the highest accessible sum-
mits foot up a little more than 1,150 feet for the thickness of the series
and it is certain that no other localities could exceed this by more than
100 feet.

The uppermost beds are found at the headwaters of Dunkard Creek,
a large stream which heads near the West Virginia-Pennsylvania line,
on the eastern slopé of the watershed separating the Ohio and Monon-
gahela River drainage system, and flowing eastward puts into the
Monongahela two miles above Greensboro, Greene County, Pennsyl-
vania, and four miles north from the West Virginia line. This stream
flows over Permo-Carboniferous rocks from its source to the point at
which it leaves the West Virginia line at Mount Morris, Pennsylvania,
a distance of more than thirty miles, furnishing very fine exposures of
these rocks along its banks and bluffs; henee the geographical name
(Dunkard Creek) which I have given the series.

These deposits occupy a rather limited area in the Appalachian field,
being found in only two counties (Greene and Washington) of Pennsyl-
vania, witly the exception of small isolated patches in Fayette, West-
moreland, and Allegheny. In Ohio there is a larger area of them
bordering the Ohio River through the counties of Belmont, Monroe,
Washington, Athens, Meigs, and Gallia. But it is in West Virginia
that we find the principal belt of these beds, for there they cover a wide

20
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region bordering the Ohio River between the Pennsylvania line at the
north and the Great Kanawha River on the south, as the accompanying
map shows.

The character of the rocks varies greatly in different portions of this
area. At the northeastern end of the field, in Washington County,
Pennsylvania, limestones seem to predominate in thickness over the
gray shales, sandstones, and thin coal beds with which they are there
interstratified. But southwestward the limestones and coals gradnally
disappear, so that in Jackson County, West Virginia, no regular coal
beds are found, and only one limestone (the Nineveh) remains. The
limestones continue in considerable number in Greene, Ohio, Marshall,
and Monongalia Counties, and the northern part of Wetzel County, but
soutkward from this line they rapidly disappear, with the single excep-
tion noted. The coal beds all die out with the disappearance of the
limestones, except one (the Washington), which seems to extend beyond
the Little Kanawha River before it passes out of the series.

As the limestones and thin coal beds gradually fade out to the south-
west, red shale, a variety of rock almost unknown in Washington County,
Pennsylvania, gradually comes into the section in thin beds at first, but
finally extends throughout the whole series, and forms nearly one-half
its thickness, thus making a broad band of red soil from the Pennsyl-
vania line southwestward to the Great Kanawha River.

This inerease in red shale beds is accompanied by an increase in the
number and massiveness of the sandstone rocks, so that the topography
gradually becomes greatly different from that found in Washington
County, Pennsylvania. There the surface is gently rolling, the valleys
broad, and the hills rounded, with no deep gorges or precipitous slopes,
the abundance of limestone rendering the soil so highly fertile that the
region has long been famed as one of the finest grazing and agricultural
distriets in the Union. But toward the southwest, while the soil remains
very fertile, owing to a large quantity of marly material in the red
shales, yet the thickening up of the sandstone beds makes the valleys
narrow and the lower portion of the hills often precipitous, the arable
land being confined largely to the ridges, so that the soil is better
adapted to grazing than tillage. In many cases the massive sandstones
crop out along the ridges which they have protected from erosion,
forming narrow * hogbacks,” from which the surface falls away rapidly
on each side. Amnother peculiarity of these beds is that the sand rocks
contain no pebbles except near the base of the series, since above the
Waynesburg sandstone no pebbles larger than coarse sand grains have
ever been seen by the writer in all of the 1,000 feet of deposits, except
at a single locality on the Parkersburg and Staunton turnpike, along
the dividing ridge between Ritchie and Gilmer Counties, West Virginia,
where locally the Marietta Sandstones; 140 feet above the Washington
coal, thicken up into a very coarse conglomerate, filled with quartz
pebbles.
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The character of the rocks which compose these measures in the sev-
eral regions of their area will be seen from the sections
which follow.

Section on Dunkard Creek, Greene County, Pennsyl-
vania.—Iig. 1 shows the succession found along Dunkard
Creek, from the head of its Pennsylvania fork in Gil-
more Township, Greene County, eastward to where the
stream veers northward back into Pennsylvania at
Mount Morris.

Dunkard Creeck, Greene County, Pennsylvania.

[See map, L1 to L k.]

Ft. in Ft. in
1. Concealed from top of Shongh's
BRIV S Arganass sonensdonnnas 165
2, Sandstone, massive, Gilmors. .... 40
3. Shales, with limestone at base ... 15
4. Sandstone and shales and con-
cealed ......
5
6 L 480
7 !
8 >.|ml‘h.m
9. Shale, |ul
10, Sandstone and shale .
11. Red shale PP AR 3
12. Shales and sandstone, Nineveh 25
13. Shales PR Bh o ein v 20
14. Coal, Ninevel...... Ces et aver 501 0
| 15, Shales .... Awvs o 28
| 16. Limestone (No. X), Nineveh .. 7
17. Shales, sandstone and concealed. 100
’ 18. Sandstone, massive, Fish Creek.. 20
f 19. Shales with fossil plants I |
oal o 5H )
20, Coal, Dunkard. < Slate . 0/ 17 3 1 ¢ 223
Coal.. 0’ 69 |
21. Limestone ....... 1
L IRROBLONG . S5C s cn sbbbdtnsed . 10 ]
PBION i ic o5 vnsudehmeniny 17
Limestone, Jollytown. .eceueveee. 1 6
Shales and sandstone ........... 26
Coal, Jollytown. .cceue.vecacee. 1 1
27. Caleareous shale lvl‘xlllhlullq )
fish teeth ... 06
Limestone, Upper W hilwm|| 4
Shales and sandstone .. 115
Limestone, Middle Washing lun 3
. Shales ...... g Joude 10 I
. Sandstone 35 | 27
. Shale...... b (., 2168
g4 Coal, Wi ul.\‘ "“‘1',""""" Ia
ington “‘A ((nxl
. Shales and Randstones.... .. ...... 60
. Limestone, Lower Washington . b |
. Shales .... By s 5 )
. Coal, Washington \lu\ A b
E . Shales and \Illl] tones, including
o a coal bed near center ......... 110
40. Coal, Waynesburg, “A".. . 26 » 182 ¢
- ' 41, Shales ..... i RO 10
P - ,5- 42, Sandstone, W aynesburg ......... 50 l
43. Shales, with fossil |v\'l|l (Cass- l
ville) ... RPN A J
4“4, W l\ln\lrnl uxll
e ey o oy Y 1,162 3
)

FiG. 1.—Section on Dunkard Creek, Pa.
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Section on Colvin’s Run, Greene County, Pennsylvania.—The lower half
of this Dunkard Creek series is very finely exposed in a continuous sec-
tion on Colvin’s Run, a tributary of Dunkard which empties into it near
Mount Morris, Greene County, Pennsylvania, and in descending this
stream the following intervals, as shown in Fig. 2, were carefully meas-
ured :

snﬂ
Colvin’s Run, Greene County, Pennsylvania.
{See map, L 1)
Ft. in. Ft. in
ac’s” 3 LHnentone, NADOVEIV: .. e sosoes oasis st i 9 )
2. Shales and 8andston® ... c....ci..onesanccnrossrances 1356 "
3 LImestone, JoMFtoWN oo, el ineccnenociasionsnisvsssss 10 ‘ 190 6
B TIBE NRIIOR s 6 6%0h o5 Wb wesns sonssiditnsngiss e o8os 35
5, Conl, JoRYtOWN..cccviivcivnencdnin, Sl L cusnensane 1 6
B RN Y - - otk n Sibaaies o Mais A eSS S e 35 1
Vi BARARIING, MABKIVG . < < oo isc.svns svunernsasmsssonsines 15
8. Sandy shales and concealed. ...oceueeieeniicuiennvaannn 40
S F T R SRR R e B e S R S 10
LT SRR R GO, S SN N e s S S 26
T S A S R S S e R N o 10
B BEREERAS - L s vions A eid s ns soRNboms et o diess ssssas 15
13. Coaly shales, Washington, A’ 2 295
14. Sandy shales and sandstone .. 45 |
O ORI RN S s Sewiea s s b ubbashrionblisans suee 2
e R e AR BRI S i SIS o < 5 '
B DRSS ORGSO « o 65> a5 s ot & 56 s 55 00 oo s s0g 50 uem 15 |
30 DRBIRE 55 e oo B F v radaas e o o RIS, /.
19. Limestone, Washington Lower . .........coreeinunnna. 7 i
O RN IR 2o w8 2 s o Al s d s s b g = e b B a WA s 1 i
S U000 WashiBR IR coi. 0 viiavidninysuns < iariasaiisasne 2 6
22, Shales and sandstone . .. . 45 l
23. Coal, Waynesburg, "' B 2 )
24. Shales and sandstone ............ S 35
25. Limestone, Colvin's Run 3 !
SR N N P W R e e DMRY i e R 1 ! 177 6
7. Oonl, WaYRBSDUTE. A . is. fsvosssonsssbapsnsscivoas 2
28. Limestone 2 !
e R g SR G X NN i 5 I
., 5 30. Sandstone, Wayneshurg. ca.ceeeeeinveneervnccacacnce 75 |
5 ke 31. Shales, with fossil plants (Cassville) ................ H )
32. Coal, Waynesburg
T e N R e e L B e oz
F16. 2.—Section on Col
vin's Run, Pa
- T R—— Y e - B e
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Section in Aleppo Township, Greene County, Pennsylvania.—W heeling
Ureek rises on the western slope of the Monongahela-Ohio divide, and
flowing westward enters the Ohio River at Wheeling.

Fic. 3. —Section in Greene County, Pa

Ft in

451

'
bt
@

1t furnishes excellent exposures of the Dunkard beds
from the summit of the series to the base. The follow-
ing intervals (Fig. 3) were measured along the Dunkard
Fork of the creek between its source in Aleppo Town-
ship, Greene County, Pennsylvania, and the mouth of
Crab Apple Creek, near the West Virginia line:
Aleppo Township, Greene County, Pennsylvania.
[See map, L))
Ft. in
Shales and sandstones.......... 60
Limestone, Windy Gap ........ 4
B TR . s svees s nnaaes .hn B
Coal and bituminous shale,
451’ WG IG5 sor o dite sansnats, /3
i PIDRISEL T v« i L pfud s kn wikale wo e G0
Sandstone, Gilmore - 30
e Concealed (shales, saudstones,
=2=4 and limestones).............. 300
%00 L ACORL, INIDSTBD .. ..o ivonereriiss 1
. Shales......... e o AR
. Limestone, Nineteh............ 8
. Shales and sandstone........... 40
DORL. o » 2o o anrseslsdiine sas il . 1 2
8T S SO 4 SR 2
v DRI . Lo e s coos v nnbivees 30
ﬁ;‘; y EEBLONS - cniie s theenaiben 8
. Shales and sandstone ......... 70
TAMBRLONG - iveiivinstsanstenoas 2
S T PR el e KR R ac. 3D
. Coal, Dunkard .,.0c.ccvueunne. 2
Limestone ......... 4. = 1 6
21. Shaly sandstone.............. . 35
. Limestone, Jollytown .. . ...... 2
. Shales and sandstone ...... 115
. Dark, calcareous shale ......... 2
. LAmeatone ... ..o oo 6
Shales and sandstone 40
Limestono.......i8vesthee.. . 2
. Shales and sandswone .. ........ 60 820
B0, BBMIS. .o T e ea e van Pk 10
80 Bandatone. i uhssicotivansrnos 25
Shales, sandstones, and con-
cealed " 66
. 32, Coal, Washington o 4 !
2328" 33. Shales and concealed. . ......... 51 \
34, Coal, Waynesburg, “B"........ 1
T e S e L s 24 f 138
6. Coal, Waynesburg, “A"........ 0
A YRR e € SRR 10 I
3, Sandstone, Waynesburg . ...... 45 J
. Coal, Wayunesburg,
TR oo bt el s s n i IR e v s oites 1,147 8
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Section at Board Tree Tunnel, Marshall County, West Virginia.—At
Board Tree Tunnel, on the Baltimore and Ohio Railroad, and close to
the line between Wetzel and Marshall Counties, some

very high land oceurs, while an oil well boring in the
valley of Fish Creek near by carries the rock meas-
urement down to the base of the Dunkard Creek beds.
In descending from Rice’s Knob past the western por-
tal of Board Tree Tunnel to the Nuce farm oil boring
on Fish Creek, and connecting with the record of the
100' . . . >
latter, the following succession (Fig. 4) is revealed :
Board Tree. Marshall County, West Virginia.
ay [See map, L j.]
Ft Ft.
1. Sandstone, gray, and concealed. . 55
aof 2. Gray limestone, Windy Gap 5
3. Red shales and concealed . ...... 100
4. Coaly alabeicsc st ivaves sosios 1
=HEE 5. Concealed to base nf a massive 101
sandstone. 35
6. Concealed, uml\mnn nul red
178’ « shale to Board Tree Tunnel... 175
7. Sandy shales.c..coc.siovessonns 15
8. Sandstone, Nineveh............. 15
9. Cosl, Nineveh .. ... ilhancecavsas 1 )
I EOY BURIOE - . o o5 nnsat an st saenas 1 |
11. Sandstone, massive 12
TR SRS s i michias waisuilia e ans ¢
( Limestone ... 1
13. § Limestone | Black slate .. 3 t 19
% { Nineveh . ) Limestone and ‘ 3
L limy beds .. 16
14. Variegated shales......... 9
15. Sandstone ... 5
16. Shales, limy . T3 261
17. Sandstone, to |:~\(| nl trac L at
west ]Nilf.kl ............. : 5
18. Concealed shalesand sandstone. 100
19. Massive sandstone, Fish Creek 30
LR T R o LRSI S 3
21. Coal, Dunkard, to level of bore
DI e e s v s v s s PR 46 2
22, Interval, shales, &.llnl*[umw and
limestones, with two thin coal
L T A e TN 3 3 50
23. Shales, sandstones, and red hwl*, 300
2¢. Coal, Washington. .... .. ..caess 5 155
25. Shales, limestones and sandstone 150 3 o
26. Coal, Waynesburg.
RO Ui o v ails s v At a o RUAR N o s RS PL o2 oD 1, 1.7
There is some uncertainty about the
horizon of the Pittsburgh coal in the
oil boring, since two large beds are re-

F1G. 4.—Section at Boul'li Tree Tunnel, Mar- ]IOI'((H], one at 700 feet and the other
shall County, W. Va. at 800. The latter is the thicker bed,
and as the depth from it to the third oil sand (2,100 feet) agrees with the

|
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same interval 15 miles to thenortheast, I have regarded the lower bed as
the Pittsburgh in constructing the above section. If, however, the coal

333

100 feet higher should prove to be the Pittsburgh, then
the 5-foot coal 150 feet above the bottom of the sec-
tion would probably be the Waynesburg bed, and the
Dunkard Creek series should be cut off just above it,
and thus shortened by 155 feet at this locality.

In the vicinity of Bellton, Marshall County, West
Virginia, 4 miles west from Board Tree Tunmnel, the
exposures are very fine and the surface outerops can
there also be combined with the record of an oil bor-
ing, which thus gives another measurement of the en-
tire series.

Section at Bellton, Marshall County, West Virginia.—
In descending from the highest summits near Bellton,
the following succession (Fig. 5) is obtained when
combined with an oil-boring record which was pub-
lished by the writer in the Annals of the Lyceum of
Natural History, New York, July, 1874 :

Btllton, Marshall County, West Virginia.

[See map, L j.|
Ft. "t in
1. Limestone, Windy Gap ......... 6 )
RS e Sl R 30
3. Coal, Windy Gap, blossom...... 0
4. Concealed and sandstone and
BB £ 5o . snesi il s <oz i
5. Shales and sandstone ....... . 60
5. Sandstone, mMassive, gray 20 \ 333
3’ . Red shales and concealed . 5
. Sandstone, massive 40 b
9. Red shales and s e S0
. Limestone ...«. S o 3 |
. Shales and conce; 20 J
2. Coal, Nineveh d 1
3. Shales and sandstone .......... 35
. Limestone and shales, Nineveh 10
. Shales, sandstone and coneealed. 100
5. Sandstono I3

. Shales ..... 10
Limestone . 06
RIOBR sesneysoies W ie csgnsiisebabr il P

. Shales and sandstone ..... 15

21. Red shales. . H L 284 B

. Concealed.. 20

. Coal X2 1

. Shales and ¢ 8800 . i o 30

25. Coal, Dunkard- § fiackslate £13 4 4
26. Limy shales and fireclay ....... b
27. Shales .......... v P Tr OOV )
28. Limestone, gray, Jollytown. 2
20. Shales and sandstones 30
30. Coal, Jollytown.. - ois 5. O il ol
31. Limestone, gray, Upper Wash-
ington (continned from oil-
148 wellrecord) . .o.ovanune.. _ 5 )
32. Sandatone. ..ccceeeeenessn. 12
BB BRIIE . . . o -55sconunass snse 7
34. Sandstone.....c..cccaeeicnnes 11
QB IIRREIEs aait - S Ak o n s ns dne v vdpeite 12
SO T OMY: -l s soa s s addsnsvsiva 1
87. SaBARIONG .. stvssvnccrnscnrsies 25
38. Shale ........ 12
N 39. Sandstone 17

F16. 5,—Section at Bellton, W. Va.
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Ft. in. Ft. 0 Ft. in
40. Coaly shaoles sivivaneieneas 9 )
41. Sandstone.. 9 i . Shale .
42, Shale ...... . = | ’ Sandstone I
43. 4 . Shale .....
44. 19 | 58. Sandstone 25 l
45 16 | | 59. Shale ..... 4 { e
46 4 ;313 | 60. Limestone 10 |
47. Sandstone 30 | { 61. Fire clay 3
48, Shale ..... 2 62. Limestone 4 ‘
49. Sandstone 35 ! 63. Sandstone,........ccc..... 16
50. Shale ... 27 G4, Place for Waynesburg
51. Sandstone............. 45 ) coal. .
52. Coal, Washington..... 6 ! 148 —_—
T Ny 20 § R civisiinncissrisnssanaen 1,098 8

This boring did not reach the Pittsburgh coal, and hence the identi-
fication of the 6-foot coal bed, 142 feet above the base of the section, is
made on the same basis as that of the 5-foot bed 150
feet above the bottom of Section 4, since the two coals

k¢ are evidently identical. The thin coals in the upper
half of the series have been named the Bellton group
from this locality.

Seetion at New Martinsville, West Virginia.—In pass
ing southwestward from this arca of maximum devel-
R opment of the Permo-Carboniferous rocks a considerable

change takes place in the character of the beds. The
Bellton coal group practically disappears, and also many
of the limestones, so that in the vicinity of New Martins-
Y ville, Wetzel County, West: Virginia, the lower half of

i— = the series presents the structure shown in Fig. 6:
28

New Martinsville, Wetzel County, West Virginia.

|See map, M i.] Ft Ft
1. Red shale .eceee.... e P S e DR R Ty eyt 5
2. Councealed 45
3. Red shale PP ST 5. LA A DR PR 2
28 4. Limestone, Nineveh, inseveral layersseparated by shale. . .. i0
W 5. Red marly shale..... iy A ot e 5
1* 6. Concealed and sandstone. ............ S B n s o e e 30
P 7. Red shale .. SN Rt ORI B 5
OB 8. Sandstone, sandy shales, and concealed . .................. 30
o 9. Redshale ........... P NG - o SR . SRR e S G > 10
10. Sandstone, Massive. . ... ccoee ivernnn : o 10
11, Conceled - csassiicunsssvsesoe e B b B B RS Sk - 35
12. Ro@ SHRlO «....5i05-5- N e NN e - 5
13. Concealed AP, & 1 SRR S SR > 25
14. Sandstone, Drown amassive ..caeeceeccciceesriocnasoncccscsne 10
23
16. Red shale ...... s S 2
17. Sandstone......... > ot e P 25
18. Red 8BA)® -.cav-sesvssesises - R o 5
19. Sandstone and sandy shales . ..... b ik ae v 25
20. Concealed and sandy shales .. PR R RS S P R pe 20
21. Red marly shales, with limestone nodules . ah s 5
22. Sandy shale, gray .....ccceeovecctancsacces - 15
23. Sandstone. massive 20
I T T R NI N e 15
25. Red shale with limestone nodules 5
26. Shale, gray, sandy .......ceceeicanaen.nn 2
27. Sandstone, massive ............. 30
28. Sandy shales .......... o R i 953 3
29. Limestone, impure.. “3
30. Sandy shales........ 20
31. Coal, Washington f
32. Sandy shales........ D
3. Sandstone, MASSIVe . ..ccccveicerecanccasnascncannsasnnneass 35 119
Concealed and sandy shales b et 25 |
Shales, sandstones, and conees e ‘ 50 )
Waynesburg coal.
TOUAL . ccovonssoonsioiionsuntaiaiihasivys'sees vs vnsonesspe . 563

Fic .6.—§ ion at New
Martinsville, W, Va
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No. 4 appears to represent the Nineveh limestone, thongh its inter-
val above the base of the series is less here than usual.
Not a single one of the Beliton coals was observed in

this section, though some of them may have been pres-
ent and concealed.
Section at Baresville, Ohio.—In the vicinity of Bares-
ville, Monroe County, Ohio, a long section was made
) by the late Prof. Ii. B. Andrews, It is referred to in
vol. IT, Ohio Geology, page 687, and published on Map
X111, section No. II. Thelocality is only 14 miles above
New Martinsville, West Virginia, and the succession
E_,ﬂ,,,_ R reads as follows (Iig, 7):
= == o4
Baresville, Monroe Counly, Ohio
(See map, M i)
n
1. Coal, blossom ..
2. Concealed 145
3. Limestone, Nineveh
& Bhale..covanivoss ssssessdnasnasans
5. Limestone,sandy................
B ORI LS 21 e o st v uhe s on e
7. Shale, mostly ... 9
8. Shale p
9. Sandstonse, lJaminated 36
0. Red shale 18
1. Sandstone .. 2 op
2. Red shale. ... e a0 ¢ <03
TR Y T T VSRR R S s L R ST 3
S IERED 5o oo« simbodtrs s REREEDD P 1
8. Bandatone.....ecovesvcvccncsssn . o 3
B B abale. . i cacinsvainarrssens ; 13
7. Sandston® .....ovviinianiann. 11
AR « 5% pes NS einass sonmass s 4
ST T T e St A 3
BhAS .o ..itise, cogwiesvbonesnsies e bs ST NS 3
2i. Coal, blossom, JollFtown ...ccecaccececioceccarianoisocass
Shale ........ 4 ~JREHERAN 3
Sandstone 4
Sandy shale . .. 13
Sandstone ... . 1
SHAIY oaceisavuses 12
. Sandstone 6
8. Bhale,..ccovveees . 4
29. Sandstone .........- 5
Shale...... & H » 149
X 31. Sandstone 4
i 33, Bhalo.cacasocnanives 23
i 25 Bandetone . iice iassivsrrnesns 12
= : 4 BE. BRI - vsabsapnesion 3
: oot 35. Sandstone 9
Shale....... 28
. Sandstone 1
38. Shale..... D o o e AP Ry S SaSmnald ensal 20 )
‘('o.ll . )
30. Coal, Washington “A". SClay.... 0/ 4”3 ccuiceacsssesnsassnsssas 31
LCoal ...2 0
OB N o e ossivneieorsanyihe bt snlbng sissie bnsyss s s CRREERES TENNIE )
&1 Bhalo...ciiei.caveonvicecsssnsnsrsnsesscacssnasens cas 7
. T T R R SRR P A PR PORTIPRAS PRSI S & s 2
- B0 BRBRE S o4y o vsons b omomaswios basesd TR e oskote 5
44, Sandstone ......... caganasssirovesassaniiil 1
45. Shale ... A 3
46. Concealed . ...... ; 156
47. Sandstone, Waynesburg ......ceaevceeccaciainn. e 15
ERTRRAED ot o svs00nogie s txawad SERdin: vavsontboginse s shdoes 0o FURsTe 3
49. Coal, Waynesburg.
i TS T P I T S A e S R e 692 1

Fic. 7.—Section at
Baresville, Ohio.
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The coal blossom at the summit of Section 7 appears to come at a
horizon above any of the Bellton beds, and hence is a new and prob-
ably extremely local element in the series.

Nection in Liberty Township, Washington County,
Ohio.—The following (I'ig. 8) succession of the beds
in the lower portion of this series is reported by Mr.
I'. W. Minshall from a hill near the Epler oil-boring
in Liberty Township, Washington County, Ohio:

Liberty Township, Washington County, Ohio.

[See map, M g.] Ft. Ft. in
1. Shales and sandstones .............. A S RS A S e A 100
S LT R T e e g S S o S g = 1 8
3. Shales and sandstone...............ceeveee... Gewe 140
& Coal, Washinglon A" . ...cccissssssessnssens 2 6
5. Shales and imestone....;..ccecvucsenicccces svie A )
T e SR e YU S e S ) van RO
7. Shales.......... : 12 )
8. Ceal, Washington . N Y-8
- 9. Limestone and shales . .. S ea A PR WOy svas B9 )
===z 10. Sandstone, pebbly, Waynesburg 28 > 100
= 11. Shales ... = S PR N S SR s e vee S e =R e 6
12. Waynesburg coal.
2'5" v 1) 1 [ R SRR M, R e R A s SOl RSN S el 404 5
¥ 3 o . . g . sge
5 These identifications are made on the supposition

(%' that the Macksburg coal of the Ohio geologists is the
equivalent of the Waynesburg bed.

P Section at Washington, Pennsylvania.—In Washing-
ton County, Pennsylvania, the Dunkard series, as al
already stated, contains much more limestone than

100’ .
elsewhere, and the intervals between

the several members are somewhat less
than in Greene County. The following
section (Fig. 9) from Geological Survey,
Fig, 5.—Section in 3F ; J S
Washington County, Pennsylvania, Report K, page 248, ex-
Ohio. 8- o = .
hibits the structure of the lower portion
of these beds at Washington, Pennsylvania : o]
Washington, Pennsylvania. -
[See map, J 1.]
Ft. in Ft. in
1. Limestone, JOIIFtOWN caaes covuennnioccsnnannas s00dssscnnes 10
BRI o o2 = 52 s h AL AR Vi shles sus R e enh Ao s o s ohsSoeibaseeeig 5
3. Coal, Jollytown . S A e S PR P S S e 1 1 |
B BRRIRMEONG . .5 oecostnsisnsisinsietaie s sapess crvens soerasvace 10 )
BRI BREIE . oo i o i Taniidonbs snamidsiss vovess nnsdes o oo alss 8
6. Limestone, Upper Washington.............. s 30
U CONOBRlell <. ... csascsnlssanirinssassanseson o Y190 5=
8. Coal, blossom.. 5 - O == |
9. Concealed ....... P A e 80 2
10. Limestone, Lowe s 2 ';
11. Coal, Washington .............. P, | o
35 CIY oo oo vl o chmiia dus e ot B 2
13. Bandstone.... .. ocivecccrcee S o grne uaveudae 9
14. Concealed sne 10
5. L onbomis s e eiE v oe coa b aus sovnassnn s 8 117 6 pire’
16. Shales, limestone, and concealed ....covvenn.n prarel &3
R I RN, 05 it s v iy asws s 50« o w50 6h dubos Sy N
B I L o e o add cans sessnnss o voss sasabas SIS
19. Blue shale cesenssennasessveskonyss 15
20, Waynesburg coal.
U R b sos v s s et cosescssonany sanyenvusnainanmiuns st . 323 6

Fig. 9.—Section at
Washiugton, Pa,
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Section near Taylorstown, Pennsylvania.—Another section, from the
same volume page 259, exhibits the succession in the lower half of this
series in Buffalo Township, Washington County, Pennsylvania, as |
shown in Fig, 10.

In both these sections (9 and 10) the writer has changed the identi-
fications of some of the beds (notably that of the Jollytown coal) from
that made in the original sections by Stevenson, but in every such case
the change is clearly warranted, since the coal in question was placed
too near the Washington coal by Stevenson.

Near Taylorstown, Washington County, Pennsylvania.

[See map, J k.|

Ft. in Ft. in
1. Limestone, in fragments 0
2. Shales and sandstone S U RS O e 40
3.* Coal, blossom, Jollytown. ...ccvvueens 0 )
T R e Gl A S Y et Sl S ) SRR | I
), Limestone...... P ’ SRS TR LSRN SRR nee S G
6. Concealed ...... sessssesnsavne e anse sl S I
40 Limestone L = L e 12
203" 8. Sandston: GRS S AN, 15 ‘
9; Coal...... 0 8
10. Concealed . ; " W e ) ’
as 11. Limestone.. e oo 15 £ 20d 8
2, Concealed |
10 1 Limeston

16, Concealed, with much limeston: 25 l,
17. Coal, Washington ...... ( |
Bty 18. Concealed, with & limestono coeees coceve o 35 ;
19. Coal, blossom, Waynesbury B ol e 0
40 20. Concealed ...c.uue.. SBER G an e say saVELE s LETNS vHE v {
Y {141
21. Coal, blossom, Waynesburg A’ y ~FaE 0 f
22. Waynesburg sandstone. ......cccevecencescaces H0 ‘
23, Shaled ceeccesercnssncssaccacnnsanssnnnnc snnansse 10 |
24, Coal, Waynesburg.c..ceveue.. ) 0
— .. “J‘D'J I'otal..... - ':‘ 7“’

FiG. 10.—Section near
Taylorstowan, Pa.

The very highest beds of the Dunkard Creek series known to the
writer occur in Shough’s Knob, at the head of Dunkard Creek, Gilmore
Township, Greene County, Pennsylvania, but these are concealed by a
thick covering of soil, and hence could not be seen in detail. The high-
est rock of the series which has been traced over any considerable area
is the Windy Gap Limestone.

CHARACTERISTIC HORIZONS.
THE WINDY GAP LIMESTONE.

This has been named from its occurrence near Windy Gap, a * divide”
separating the Laurel Run branch of Fish Creek from the waters of
Wheeling Creek, in Springhill Township, Greene Coun}.\', Pennsylvania.
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The stratum is usually of a bluish gray color, quite pure, and has a
thickness of about five feet. It contains minute fresh water fossils,
and occasionally small crystals of blende.

The only land geologically and topographically high enough to catch
this stratum is that which clusters about the southwestern corner of
Pennsylvania, in Greene County, and the adjoining regions of Mar-
shall, Wetzel, and Monongalia, in West Virginia. Only one point
(Hunsucker’s Knob) in the last county is high enough to cateh this
limestone, since its outerop ranges between 1,500 and 1,600 feet above
the sea. The sections (Figs. 3 and 4) at Board Tree and Bellton,in
Marshall County, as well as the one (Fig. 2) in Aleppo Township,
Greene County, show this stratum near their summits, but its horizon
is concealed in Shough’s Knob of the Dunkard Creek section (Fig. 1).

This is the same stratum as that numbered Limestone XIV by Prof.
John J. Stevenson in his Report K, Second Geological Survey of Penu-
sylvania.

THE WINDY GAP COAL.

At an interval of 25 to 30 feet below the limestone just deseribed
there oceurs a small coal bed just under the summit of the ¢ divide” at
Windy Gap, Greene County, Pennsylvania, and it has been designated
from that locality. No opening into it has ever been made, and hence
it is known only as a blossom which exposes one to two feet of coal and
black slate, the latter filled with the fossil Cypris, or a closely allied
form.

The same bed was also seen in Aleppo Towuship, and in the summit
of the hills at Bellton. It is the highest known coal of the series, and
comes about 1,050 feet above the Waynesburg bed.

I'HE GILMORE SANDSTONE.

Crowning the upper portion of the Permo-Carboniferous beds over a
considerable area around the heads of Dunkard, Wheeling, and IYish
Creeks, there occurs a very massive sandstone having a thickness of 25
to 40 feet. It was named the Gilmore sandstone by Professor Steven-
son, from its occurrence in the township of that name in southwestern
Greene County. This stratum is usually a coarse and very massive
sandstone, execellent for building purposes, and often forming long lines
of cliffs on the summits of the high ridges. These ecliffs are always
traversed with fissures, and they furnish a convenient retreat for foxes
when chased by hounds, so that the stratum in question is often locally
known as the “ Fox rocks,” and again it is named from the farms where
the cliffs occur, as ¢“Pethtle” rocks, ¢ Efaw ” rocks, ete. This stratum
has been the main ageney in preserving all of the very high beds of
the Permo-Carboniferous from erosion.

The interval below the Gilmore sandstone for 200 to 250 feet consists
of red shales, occasional thin limestoues, and gray sandstones, but con-
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tains no beds sufficiently characterized to be identitiable over any con-

siderable area.
THE NINEVEH SANDSTONE.

At 225 to 250 feet below the Gilmore sandstone, we come to another
great sandstone deposit which, from its good development near the vil-
lage of Nineveh, Greene County, Pennsylvania, has been designated
from that locality. Like the Gilmore sandstone above, it is usually
an excellent building stone, and has long been used for that purpose
on the Baltimore and Ohio Railroad, near Littleton, Wetzel County,
West Virginia, where it crops out in a great cliff along the hills 150 to
200 feet above creek level.

This same stratum may also be seen in the hills two miles above Jol-
lytown, Greene County, where it has long been quarried on the land
of Thomas White for building purposes. It is of a yellowish gray cast,
vather coarse-grained, but soft, and splits readily into rectangular
blocks.

THE BELLTON COAL GROUP.

At 275 to 300 feet under the Gilmore sandstone we find the upper-
most of a series of thin coals which, from their fine exposure at the vil-
lage of Bellton, Marshall County, West Virginia, have been terme the
Bellton group. These coals, few of which are rarely more than one
foot thick, occur within a rock interval of 200 to 300 feet, and when all
are present, as in the Bellton section (Fig. 5), there are five distinet beds,
thongh not all of them are persistent over any counsiderable area. The
three beds given in the Dunkard Creek section (I'ig. 1), viz, the Nine-
veh, Dunkard, and Jollytown.coals, are the most important members
of the group. Interstratified with these coals are shales, sandstones,
and two important limestones.

THE NINEVEH COAL.

This is the uppermost member of the Bellton group, and was named
from the village of Nineveh, Greene County, Pennsylvania, by Professor
Stevenson.

The coal rarely exceeds one foot in thickness, yet it is generally quite
pure, and is frequently used for smithing purposes.

In the hills at Bellton it crops out 290 feet above Fish Creek, and the
same coal is seen in the railroad cut at the western portal of Board
Tree Tunnel, 75 feet above track level.

On the head waters of Dunkard Creek it is known as the John Tay-
lor coal, and although only one foou thick is highly valued as a smithing

fuel.
THE NINEVEH LIMESTONE.

Below the Nineveh coal at an interval of 25 to 30 feet there comes a
limestone which has a very extended distribution. It was called Lime-
stone No, X by Professor Stevenson in his Report K, Greene and Wash-
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ington Counties, butitis here designated from the same village in Greene
County which has given name to the coal and sandstone already de-
seribed.

This limestone usually consists of several layers separated by shales
the whole of which sometimes foots up nearly 20 feet, as in the section
at Board Tree Tunnel (Fig. 4), but its usual thickness is seldom more
than 10 feet. Irequently a stratum of bituminous shale is found inter-
stratified with the layers of limestone. Some of the latter are quite
pure, and furnish excellent lime. It has a very wide distribution, as
may be seen from its presence in each of the first seven sections already
given. The same stratum extends clear through to Jackson County,
West Virginia, and nearly to the Big Kanawha River, where it oceurs
high up on the summits of the hills and is hence termed the ¢ Ridge”
limestone, by the farmers.

There is a fine exposure of this rock at Limestone Hill Post-office, on
the Parkersburg and Charleston turnpike, near the corners of Wirt,
Wood, and Jackson Counties,West Virginia. 1t is there nearly 30 feet,
thick, in several layers, and contains many minute fossils, all apparently
of fresh-water types.

THE HOSTETTER COAL.,

Oceasionally a bed of coal oceurs at 75 to 100 feet below the Nineveh
limestone. It has been stripped out of the run on the old Hostetter
farm near Barton, Wetzel County, West Virginia, where it is 12 to 15
inches thick and rather pure. It also appears to be present in some
localities near the head of Dunkard Creek, and in a local section near
Bellton it was seen 15 inches thick at 130 feet below the Nineveh coal.

THE FISH CREEK SANDSTONE

At 135 to 150 feet below the Nineveh coal, there often occurs a very
massive sandstone. It makes the great cliffs along the waters of Fish
Creek in Springhill Township, Greene County, Penunsylvania, and was
designated from this stream by Stevenson in his Report K.

The rock in question is frequently quite massive, and it makes an ex-
cellent building stone. It is very conspicuous in the region of Deep
Valley, Pennsylvania, where it forms long lines of vertical cliffs 25 to
30 feet high. It may also be seen in elifts along the Baltimore and Ohio
Railroad, above Littleton, in Wetzel County, where it is quarried for
building purposes.

THE DUNKARD COAL,

Below the Fish Creek sandstone, at an interval of 1 to 20 feet, another
coal bed is often found, which, from its occurrence along the bed of
Dunkard Creek for a considerable distance,was named the Dunkard coal
by Professor Stevenson. It is seldom more than 12 to 15 inches thick,
but is almoest invariably double, having a thin layer of slate near its

Bull. 65 3
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center. At Deep Valley, Pennsylvania, however, this parting thick-
ens up to five feet or more and thus separates the coal into two well-
defined beds, each of which is 8 to 10 inches thick. In the roof shales
of this coal at Mr. Lee Garrison’s, in Gilmore Towuship, Greeue County,
Penusylvania, finely preserved fossil plants abound, principally of the
genera Neuropteris and Odontopteris.

This bed is frequently stripped along the streams for local use in
Greene, Monongalia, Wetzel, and Marshall Counties.

'HE JOLLYTOWN LIMESTONE,

L) 4

Below the Dunkard coal, at an interval of &5 to 30 feet, there oceurs
a bed of limestone which is rather persistent. 1t is well exposed in the
vicinity of Jollytown, Greene County, Pennsylvania, and has been des
ignated from that locality, As may be seen from its presence in See
tions 1 to 5 and also in 9, this limestone has a wide distribution, though
at the head of Dunkard (Fig. 1), and on Fish Creek (Fig. 5), the stratum
is only 1 to 2 feet thick. In Washington County, Pennsylvania, how
ever, it thickens up to 10 feet or more and is usually a rather pure lime-
stone.

THE JOLLYTOWN COAIL

This is the lowest member of the Bellton coal group, and underlies
the Jollytown limestone by an interval of 25 to 30 feet. The coal was
named by Professor Stevenson from a village in Greene County, ’enn
sylvania,

This is the only coal of the Bellton group-that ever attains dimen
sions of 2 to 3 feet, and can therefore be mined by drifting, since in
the vicinity of Wise, Monongalia County, West Virginia, and below
this along the South Fork of Dunkard Creek, it is nearly 3 feet thick, |
and is mined to a considerable extent for local use. The coal is not
very pure, but in the absence of any other beds it finds a ready market, |
In the Bellton section (Fig. 5) this coal has been identified with the
lowest bed exposed there. This is only a few inches thick and quite
slaty, so that it is possible the Jollytown bed is the one next above, and
which in that section has been referred to the Dunkard coal. |

Along Dunkard Creek the Jollytown coal is nearly always present, |
and seldom less than 1 to 2 feet thick. It becomes a very important
key rock over a wide region, since there are seldom any other coals
below it for an interval of 250 feet. It extends almost without a break
across Greene, Monongalia, Marion, and Harrison Counties, but appears
to thin away in Doddridge,

Throughout Monongalia, Greene, and Marshall Counties, the interval
between this bed and the Washington coal below is about 275 feet,
but westward, in Washington County, Ohio (Section 8), the interval
thins away to 200 feet, and practically the same measurement is found
in Washington County, Pennsylvania (Sections 9 and 10),
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THE UPPER WASHINGTON LIMESTONE.

Three limestones were named from Washington, Pennsylvania, by
Professor Stevenson—an Upper, Middle, and Lower one—and two of
these are shown in the section (Fig. V) from the typical locality.

The Upper Limestoneis a very important bed in Washington County,
sinee it has a thickness of 20 to 30 feet, aud is generally very pure. 1t
is usually of a dark blue color, and is much used for macadamizing
roads and burning for agricaltural and other purposes. This rock ap-
pears to be identical with the limestone seen in the beéd of Dunkard
Creek near the mouth of Negro Run, above Jollytown, Greene County,
Penusylvania, where it carries a bituminous shale on its top, filled with
fish remains and other minute fossils, and underlies the Jollytown coal.

In the bed of Fish Creek at Bellton, Marshall County, West Virginia,
we find a limestone with o fish bed on its top, which appears to Le iden-
tical with the Upper Washington deposit.

THE MIDDLE WASHINGTON LIMESTONE.

About midway in the interval between the Upper Washington lime
stone and the Washington coal there is frequently found another lime-
stone bed. It is very persistent in Washington County, Pennsylvania,
and is often 15 to 20 feet thick and of a buflish color.

On Dunkard Creek it appears to be represented by a stratum seen
just above the road at Kent’s Mills, where it is only three feet thick.
This limestone, like all of those in the Dunkard series, contains minute,
undetermined fossils, and the bituminous shales accompanying them
hold plenty of fish scales, teeth, ete., as well as fragments of plants,

WASHINGTON ‘“‘A” COAL,

At 70 to 80 feet above the Washington coal, there occurs a bed of
impure coal and coaly shale which is often present in the section along
Dunkard Creek. Sometimes the entire bed is four to tive feet thick,
but little of it is ever merchantable coal, being seldom more than a
bituminous slate. 1t is well exposed in the hills about Blacksville,
and Brownsville, in Monongalia County, and there contains many bi-
valve crustaceans,

Bituminous shale is often found at this horizon in Washington and
Greene Counties, Pennsylvania, and in Washington County, Ohio (I%ig.
8), a coal bed 2§ feet thick seems to occur at the same place in the series,

THE MARIETTA SANDSTONES,

The Washington “A” coal is often absent, and the portion of the
series for 100 to 125 feet above the Washington coal is then frequently
occupied by two or three beds of massive sandstone. These crop out
in the hills below Marietta, Ohio, where they have long been exten-
sively quarried for grindstones and building stone, and they have been
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designated from that locality. There are often three of them, each 25
to 40 feet in thickness, and separated by thin shales,so that in such
cases they might be called the Upper, Middle, and Lower Marietta
sandstones. Sometimes, however, as near Rock Lick, Marshall County,
West Virginia, the shales thin out and let all of the sandstones coalesce
into one mass more than 100 feet thick.

These beds form the great eliffs at Raven Rock, Pleasants County,
West Virginia. The upper one is extensively quarried at the Jackson
quarry in Parkersburg, West Virginia, and it with its associated rocks
forms long lines of ¢liffs up the Little Kanawha River, where they have
been extensively quarried in the vicinity of Elizabeth and other points.

It is one of these beds that makes the big clifts on the hill above the
famous McGugan gas well in Washington County, Pennsylvania,
These rocks are sometimes gray, but more frequently of a yellowish or
buflish cast, and moderately coarse in grain,  They also oceur in Ritehie,
Wirt, Jackson, and Putnam Counties, West Virginia, where they cap
the narrow ridges in long lines of cliff’s.

In Greene and Washington Counties, Pennsylvania, and Monongalia
County, West Virginia, this interval of 100 feet above the Washington
coal is generally occupied by shales, limestoues, and thin, sandy beds,
massive sandstones being exceptional,

E BLACKSVILLE LIMESTONE.

[n some portions of Washington, Greene, and Monongalia Counties,
a limestone occurs with considerable persistency at 50 to 50 feet above
the Washington coal. This was numbered Limestone 11T by Professor
Stevensou in his Greene and Washington report, but as it comes to the
surface near the bed of Dunkard Creek, in the village of Blacksville,
Monongalia County, West Virginia, it has been given a geographical
name from that locality. The rock is generally gray, quite pure, and
only three to five feet thick. 1t is seen in Section 2 at 46 feet above
the Washington coal. 1t soon disappears southward from the Pennsyl-
vauia line.

e LOWER WASHINGTON LIMESTONE,

At Washington, Pennsylvania, a limestone of unusual thickness (20
feet) forms the roof of the Washington coal, and it was designated, from
that loecality, the Lower Washington limestone by Stevenson., 1t has
a wide distribution in Greene, Washington, Ohio, Belmont, Marshall,
and Monongalia Counties, but disappears southward from these. It
often attains a thickness of 20 to 30 feet in Washington County, but is
always interstratified with much shale, and outside of Washington
County is seldom more than 5 to 10 feet thick. Irequently some of the
layers contain so much earbonate of iron as to prove a fair ore. These
iron-bearing layers are often interstratified with bituminous shales, and
in such cases tbe iron layers are covered with fossil plants. It is on
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these thin, shaly layers of carbonate of iron in the roof of the Washing-
ton coal at Brown’s Bridge, Dunkard Creek, on the West Virginia-
Pennsylvania line, that the Permian plant, Callipteris conferta, ocears

‘as deseribed in Report PP, Second Geological Survey, Penusylvania,

page 54.
THE WASHINGTON COAL.

This bed, which is the oniy one in the Dunkard series that is worka-
ble over a wide area, was first described by the writer, and named the
Brownsville coal from its occurrence at the village of that name in
Monongalia Connty, West Virginia. Snbsequently, however, the same
coal was found in greater development at Washington, Pennsylvania,
and it was designated from that locality by Professor Stevenson.

It is always a maltiple bed, being separated into two or three layers
by divisions of slate. Oececasionally these divisions are numerous and
the entire thickness of the bed is S to 10 feet, but in all eases the only
pure or merchantable coal is the bottom portion,which seldom execeeds
two and a half to three feet. The upper part of the bed is nearly
always very impure, since it contains so much ash and slate as to consti-
tute it & mere bed of richly bitaminous shale.

This eoal is much more persistent than any other eoal of the Permo-
Carboniferons series, since it ocenrs everywhere in the northern area of
these rocks, and does not disappear to the southwest except beyond the
Little Kanawha River, in West Vivginia, while in Ohio it seems to be
persistent even to the southwestern margin of these deposits. In Wash
ington and Meigs Counties, Ohio, it is frequently referred to by Pro
fessor Andrews as the Hobson eoal.

Section at Farmington, Marien County, West Virginia.—The following
section of this coal, taken near Farmington, Marion County, West Vir-
einia, well illustrates the structure of the bed when it is thick:
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Here the upper or roof portion of the coal, althongh 6 feet thick, is
entirely worthless, and the only really good coal in the bed is the 2§
feet at the bottom.
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Through Washington County, Pennsylvania, this coal has a thick-
ness of 5 to 6 feet, but very little of it is merchantable,

It is frequently exposed along the Ohio River hills between- Wheel-
ing and Parkersburg, being at low water in the latter town.

Before disappearing to the southwest it dwindles down in thickness
very much, since at Harrisville, Ritchie County, it is only 2 feet
thick, and at the Grahamite mines, near Hughes River in the same
county, only 13 leet.

It is mined for local supply in the vicinity of Swmithville, Ritchie
County, where it is only 15 inches thick and 150 feet above the level
of Hughes River. .

Section on Willey Fork, Wetzel County, West Virginia.—At the mouth
of the Willey Fork of Fishing Oreek, Wetzel County, West Virginia, '
this eoal is brought a few feet above water level by alow, anticlinal roli,
and there it exhibits the following structure :
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Section near Brown's Mills, Monongalia County, West Virginia.—Near
Brown’s Mills, Monongalia County, where this coal was first deseribed,
it has the following strueture:
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At this loeality the Lower Washington limestone forms the roof
above the bituminons shale No. 1, and it also contains much iron.

Oceasionally a thin coal is found resting immediately on top of the
Lower Washington limestone, and that condition of affairs exists at
Brown’s Mills, where a bed of coal and black slate, in all 2 feet thick,
oceurs 10 feet above the top of the Washington coal. The bed is not
persistent enough to merit a separate name, however.

I'HE WASHINGTON SANDSTONE.

Very frequently no fire clay is present under the Washington coal,
and the latter rests direetly nupon a flaggy sandstone, often finely
laminated, brown, mieaceous, and containing vegetable fragments in
great quantity. This stratum,which was called the Washington sand-
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itone by Professor Stevenson, occurs over a wide area in Monoungalia,
ireene, and Washington Counties, but is not persistent very far south
f the Pennsylvania line.

THE LITTLE WASHINGTON COAL.

Just under the Washington safidstone, and 10 to 20 feet below the
Washington coal, there sometimes occurs a thin bed of eoal, seldom at-
taining a foot in thickness. Itismore persistentin Washington Connty,
Pennsylvania, than elsewhere, and hence was designated as above by
Stevenson. It is seldom seen south from the Pennsylvania line, and in

(Greene County even is represented only by a thin bed of bituminous
slate.
THE WAYNESBURG ‘B’ COAL.

Below the last little coal bed there nsually occur shales, thin sand-
stones, and occasionally a limestone, down to about 45 feet below the
Washington coal, where another small bed is found qnite persistent in
Monongalia, Greene, and Washington Counties. It is seldom more than
a foot thick, bat sometimes attains to two. It has never been seen sonth
of Monongalia County, and is of little economie importance.

THE COLVIN'S RUN LIMESTONE.

Below the last coal come 30 to 35 feet of shale and thin sandstones,
and then we get a limestone that was numbered Limestone I(a) by
I'rofessor Steveunson, but I have given it the above geographiecal desig-
nation from its occurrence at the locality of Section 2, where it is 3
feet thick and quite pure. It is often of a buffish cast, however, and
contains too much iron to slake well on burning. In Washington
County, Pennsylvania, this stratum thickens up to S and 10 feet, but it
i8 seldom seen south of the Pennsylvania line.

THE WAYNESBURG “A” COAL.

This oceurs just under the last mentioned limestone and like it is con-
fined to the northern end of the Permo-Carboniferous area. It some-
times attains a thickness of 3and 4 feet, but is generally slaty and
worthless, so that it has seldom been mined. It oceurs quite generally
across Monongalia, Marion, and Harrison Counties, and is possibly
present in Ritehie County near Harrvisonville, but beyond that it has not
been identified. Its horizon is usually 60 to 80 feet above the Waynes-
burg coal proper.

THE MOUNT MORRIS LIMESTONE,

Separated from the coal last deseribed by only 2 to 5 feet of clayey
shales there sometimes oeeurs a limestone which, although noted,
was not named by Stevenson in his Report K. It is well exposed on
the north bank of Dunkard Creek at Monnt Morris, Greene County,
Pennsylvania, and has been designated from that locality. The stratum
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is often only 1 to 2 feet thick, and seldom more than 5 feet except
in Washington County, Pennsylvania, where it is occasionally thicker.,
This limestone is not persistent, and is seldom found south of the
Pennsylvania line, being frequently absent even in Greene and Wash-
ington Counties.
THE WAYNESBURG SANDSTONE.

Just under the horizon of the Mount Morris limestone, and separated
from it by 2 to 5 feet of shales and glay, there comes a very im-
portant sandstone. This was long ago termed the Waynesburg sand-
stone, from its fine development near the town of that name in Greene
County, Pennsylvania. It is one of the most persistent members of the
Permo-Carboniferous series, since its eastern outcrop can be followed
in an almost constant line of cliffs from Greene County, Pennsylvania,
clear across West Virginia to the Big Kanawha River at Winfield.

This stratum is the only one in the series that is generally eon-
glomeratic or contains quartz pebbles larger than coarse sand grains.
On account of this peculiarity the rock in question becomes a very im-
portant guide to the geologist in the interior of West Virginia, where
80 many of the Dunkard Creek coals and limestones have disappeared,
for it retains its pebbly character over a very wide area. When at its
greatest development the thickness of this stratuom approaches 75 and
even 100 feet. It is usually a grayish white rock, with a yellowish
cast on freshly broken surfaces, and its weathered bowlders are usually
covered with ridges and streaks of harder iron-bearing sand. The rock
splits readily and frequently furnishes excellent building stone, the
piersof the Baltimore and Ohio Railroad bridges across the Monongahela

SR S—

River near Fairmont having been constructed of it.

Along the western border of the outcrop of this rock it dwindles
down and changes its character entirely, being frequently represented
in Washington County, Pennsylvania; Marshall and Ohio Counties,
West Virginia; Belmont and Monroe Counties, of Ohio, by sandy shales
and flaggy sandstones, and ocecasionally even a stratum of limestone
may be found at this horizon.

In passing down the Ohio River below Marshall County the horizon
of this sandstone passes below water level, but when it reappears near
Saint Mary’s, in I’ leasants County, the rock has regained its massive-
ness, and is a coarse pebbly sandstone 50 feet thick, and from this
point on down the Ohio River, whenever above the level of the same,
it is always a massive sandstone, From Blennerhasset Island, below
Parkersburg, this rock is almost constantly visible either in the bed
or bluffs of the Ohio on down to 25 miles below the mouth of the
Great Kanawha. It is the emergence of this stratum from the bed of
the stream which makes Letart Falls in the Ohio River. Itis this rock
which forms the great cliffs in the top of the hills at Red Rock, in Put-
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nam Oounty, on the Great Kanawha, and the same may be seen as a
bed of pebbly sandstone at many points in Ritchie, one at the famous
Grahamite mine being especially noteworthy, for it is the great sand-
rock through which the celebrated fissure extends at the base of the
hills, and it is there 75 feet thick.

Through Ritehie, Gilmer, and Calhoun Counties a bed of brecciated
limestone oceurs at the base of this stratum and incorporated with it,
which is quite persistent and seems to replace the usual underlying
Waynesburg coal, which is there absent.

THE CASSVILLE PLANT SHALE,

The Waynesburg sandstone often rests directly on the underlying
Waynesburg coal, but more frequently a bed of dark gray shale, 5 to
15 feet thick, intervenes. This shale is always prolifie in fossil plants and
is especially so in the vicinity of Cassville, Monongalia County, West
Virginia. It is from this locality and horizon that so many of the fos
sil plants were obtained which are described.in the Second Geologieal
Survey, Pennsylvania, Report PP, by Fontaine and White, and it is
from the same shale that so many plants of Permian and even Triassie
types have been procured, Tieniopteris, Saportica, Baiera, and Pa-
chypteris being among the number. No systematic search has ever
beéen made at any other loeality, and henece it is entirely probable that
the list of fossil plants could be largely increased were this bed thor-
oughly explored in other regions. Other promising loealities of the
Cassville shale which have been slightly explored are Carmichael’s,
Greene County, Penunsylvania; Georgetown, Monongalia County ; and
West Union, Doddridge County. In connection with these roof shales,
and sometimes interstratified with the top members of the underlying
coal, there oceur at Cassville numerous remains of inseets, the prinei
pal ones being fossil cockroaches, of which Gerablattina seems to be
the prineipal genus.

THE AGE OF THE DUNKARD CREEK BEDS.

The fauna of these rocks has never been systematieally studied and
its relationships determined. What desultory work has been done in
this line goes to show that the animal forms consist. principally of mi
nute shells of crustaceans, fish remains, and insects, many of which are
probably undescribed. No Brachiopods have ever been seen in these
rocks, and hence one important line of evidence which might help to
determine their relative age is wanting. Some geologists have been
inclined to regard them as belonging in the Carboniferous proper be-
canse of the absence of the Permian reptilian fauna, and other types
common elsewhere, but as the deposits are mainly of fresh water origin,
the absence of such types is to be expected. IHenee until the minute
fanna oceurring in these limestones and black slates shall have been
carefully studied, the geologist must rely on the evidence of fossil plants.
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These have been studied by Prof. Wm. M. Fentaine and the writer,
the results being published in Repert PP, Second Geological Survey,
Pennsylvania. The conclusions there given show that the flora is
closely and unmistakably allied to the Permian of Europe, since it con-
tains so many types that are peculiar to those rocks or even related to
Mesozoic forms. The facts and conclusions set forth are sufficient to
convinee Prof. Archibald Geikie that these rocks are of the same age
as the reptiliferous beds at Autun.

The conclusion that these rocks are of Permian age has not been ac-
cepted by all American geologists, though none have given any reasons
for discrediting the evidence of the fossil plants on which it is based,
and until it is contradicted by the animal remains or otherwise shown
to be erroneous, no other hypothesis is tenable in view of the evidence
at hand. Thelist of plants from which the Permian age of these Dunk-
ard beds is inferred, together with the general discussion of the same,
is given in Chapter ITI, pages 105, 120, Report PI’, Second Geological
Survey, Pennsylvania.

The recent discovery of an undoubted Permian invertebrate fauna in
Texas by Prof, C. A. White and Mr. Cammins (American Naturalist,
IFebruary, 1889), confirms the conclusions of Profs. Cope and Marcon
with reference to the existence of a great Permian series of roeks in
this country, and hence there is no longer any reason for doubting that
America contains deposits which are equivalent in part at least to the
Permian of Europe. The Texas deposits, as deseribed by Prof. White
in the article referred to, are so exaetly similar lithologically to these
uppermost beds of the Appalachian region, that the deseription of the
one might well answer for that of the other, and there can be very little
doubt that the two series are equivalent. Singularly enough the beds
have practically the same thickuess, 1,000 feet in Texas, and 1,100 in
West Virginia and southwest Pennsylvania.



CHAPTER I11.
THE UPPER COAL MEASURES, OR MONONGAHELA RIVER SERIES.

THICKNESS, CHARACTER, AND EXTENT.

This series of rocks begins at base with the Pittsburgh coal and
extends up to the Cassville shale. The thickness varies between 200
feet along the northwestern outcrop in Ohio and 380 feet in the Monon-
gahela River region, but in the center of the Appalachian trough a
boring at Browntown, Harrison Couniy, West Virginia, carefully meas-
ured with steel line, reveals a thickness of 413 feet from the top of the
Waynesburg coal to the bottom of the Pittsburgh bed.

Within the interval there belong six distinet coal beds, though only
four of these are workable over any considerable area. These coals
have their greatest development along the waters of the Monongahela
River, and hence the series was long ago named after that river by
Prof. H. D. Rogers.

The character of the rocks interstratified with the coal beds ehanges
greatly in passing from the Monongahela River southward to the Great
Kanawha. At the northern end of the basin in Marion, Monongalia,
Greene, Washington, Fayette, and Westmoreland Counnties, limestonre
forms about one-half of the rock material, and the same is true on the
western side in Brooke, Ohio, Marshall, and Belmont Counties. Red
shale is unknown in the series at the north, but in passing southward
from Harrvison and Lewis Counties the limestones practically disap-
pear, and with them all of the coals except the Pittsburgh. With
their disappearance red shales eome in and apparently replace the
limestones, so that on the Great Kanawha nearly one-fourth of the
rock material in this series is red shale, while the thickness is reduoced
to 270 feet. Along with this change in the character of the rocks
there ocenrs a great ehange in the topography made by these beds, for
at the north, where limestone is abundant, sandstones are few and
shaly, so that a gentle, rolling topography resnlts, with a very rich soil
and one of the finest grazing and farming regions in the country, while
to the sonthwest, after the limestones have disappeared the sand-
stones thicken up and become more massive, thus giving ragged and
precipitous slopes with narrow valleys.
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The character of the Upper Coal Measure rocks in the several portions
of the area they ocenpy is shown by thé several seetions which follow.
Section in Fayette and Westmoreland Counties, Pennsylvania.—Prof.
Stevenson, who has done so much to elaborate the

‘ 6 g v . atis . ; . .
fidh -+ == detailed structure of this series, gives the following
— (Fig. 11), in Second Geological Survey, Pennsylvania,
P20 ' T e P . .
| Report KK, page 31, as the general section of these
beds in Fayette and Westmoreland Counties :
s0'
Fayette and Westmoreland Counties, J'ennsylvania.
[ |)' [See map, K n.)
I 3 Ft. 't
I , 1. Conl, WaynooburR ...cc.cinipscsecovensssigessannsyes 6
| 30 2. Sandy shales or sandstoune .. . 20 )
3. Coal, Little Waynesburyg 3\ 09
jERe 4. Limestone, Wayneshurg .. 20
: Shale and shaly sandstone £ : Ho l
1€ Coal, Uniontown ......... Tl T T
Limestone, Uniontown ... 12 )
80’ & Sandstone ....... oy e oibun cuvaeeran 30 5 122
| 9. Limestone, “Great”........ FTgles S i St = sl 80 Y
10. Coal, Sewickley.......cv... = LA soingase'nnba 3
1T Sandstone. .......... Ba s Gastscsiiipisatrssniie 20 )
2. Limestone, Sewickley. 26 75
8 3. Shale or shaly sandstone 20
3 14, Coal, Redstone 1
30 15. Limestone, Redstone.....evaceariieenniaanas 10 50
16, Sandstone or shale. ... = E senhne TN oW 10 3
A7 Coatl, PItaburgh. . ccavpnvevess nes plusan 12
J RSl i s i e b e Pe s oo R RO oy P PO I G o N 8367
Ly (75
4 Section at Brownsville, Pennsylrania.—At Drowns-
“’ { ville, Fayette County, Pennsylvania,
N " 3 % . 5 3 =
o159 Prof. Steveunson finds the following
| . ¢ . . . 45|
“ ’ structure, (Fig. 12), for this series, as !
“‘f' given in KK, page 233 : e
Fia. 11.—Section in Vs
Fayetto and West
moreland Conn {58’
ties, ’a
Brownsville, Fayette County, Pennsylrania. 7 ]
i #
[See map, K m.] Ft. in Ft. in. l,:
1. Coal, Wayneshurg, blossom - > BRI
2. Shales, sandy .. T e s Sgewten 45 ln,
3. Coal, Little Wayne cessiceesssccscsacionce 0 . 104 i
. Limestone. Waynesburg.. . s i | = {3
. Shales and shaly sandstone 56 ) I
. Coal, Uniontown, blossom 2! v
Limestone, coarse, yellow 1 )
e INg .o oo 3
Shale and sandstone 16 l
. Limestone ...... 2 it
. Coneealed 17 L 91 X ¥ e
Sandstone & 3 { !;
3. Limestone with shales 42 | 4
14. Concealed 16 [
15. Limestone 6 »
16, Concealed i )
17. Clay shale .... 8 )
18, Sewickley coal horizon e 30 oot
19, Sandy shale and flaggzy sandstone. ... 20 ) B
20. Limestone e - P 0 95 ‘
0 I S s s b tss « s noe v oiconecacnnonton e sntaPerobhesism . 85 )
22. Coal, Redstone...... PSR RPRRI e P e Py 06
23. Shale, sandy 25 i
\(‘..;.l 0 8 ) —_——==cle
24, Coal, Pittshargh.......... Clay W 10”3 s crais : 0 | =t
{Coal .. 7 6" ‘ -3
TSR . ....... ... ... il i —
Fi16. 12.—Section at
Brownsville, Pa
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Section at West Brownsville, Pennsylvania.—On the opposite side of
the Monongahela River, in descending from Kreb’s Knob to West

G l:’-m\\nmillv, in Washington County, the writer meas-
ured the several members of this series with the fol-
g lowing results (IMig. 13):
; [ West Brownsville, Washington County, Pennsylvania
[See map, K m.]
Ft. in Ft. in
Coal 10 )
1, Coal, Waynesbhurg..... <Clay.... S s uinE 8%
Coal ... 6 S
2. Shales and sandstono ...... . ...ccoveer ceviniann. - 48 )
- 3. Bitumenous shale, Little W n\m lnu Coal ... § 671 :
4. Limestone, Wi |\m\hu| FRR o s v AT E NS { o0
5. Sandstone, shaly...... )
6. Coal, lrnluuln\\n e 3
7. Limostonc , Uniontown Al e s l
e Yy 8. Shale and sandstone > 128
- 9. Limestone, with thin shales )
=" 10. Coal, Sewickloy, blossom ..
1. Sandstone, shaly. .. .. ..... )
T N A R R S Nt A PR S 82
13. Shales il bt ae b R S s ek e Sk bl 2 S
1t. Coal, l.ulwlunn 't 1
&= 15. Sandstone and shales 45
X - { Coal.
o 16. Coal, Pittsburgh, roof ¢ l.l'f\ |
y Coal ) 6
| Clay i
17. Coal, Pittsburgh, main bench ........
3 o >
Totall.cuccsbsssons sssonvintas sessesssasssnanasaanncs s 7
20
¢ Section at Rice’s Landing, Pennsyl- g o
= : vania.—In the steep hillside, one mile 40}
43 = g
: below Rice’s Landing, Greene County,
ﬁ’v‘]?‘" Pennsylvania, the series exhibits the g
116, 13.—Section at - owing structure l4‘iu. 14): 4
West  DBrownsville, follow g st (Kig ) 45
Pa. !
s s m—— 6
* e
Rice's Landing, Greene County, Uennsylvania. ‘Iw,
|See map, K m.| ‘
Fi. in It. in i &2
{ Coal 1) I { 12
| Clay....0" 5"
1. Waynesburg coal ! Coal....1' 32 6 4 "u..
| Clay iy ( l
| Coal 6 !
2. Shales .. o YR i R N BB 40 ! |
3. Limestone, Waynesburg 6 91 {
. Shiles and sandstone . ... .. ...... 45 ) o’
6, Coal, Uniontown...... 1 6 i
6. Limestone, Uniontown e dea 6 f :
7. Shales and sq |||4l<lun| ...... N S A s akissasae - 126 g |40
8. Limestone, " tireat e b e a mensTsndeen 82
4. Coal, Sewic l\]n) ...... . ociBaly i 19 ety
BOL= TR RIIID « < -'a ¥ % a5 o5 sme o 0.y ot 5o ponbeus sudas As e e ovy e 14 ! i &2 o'
1. Limestone ........... S vsate i, DA s 96
12, Sandy shale ... T ks VPRI g 30 ) ‘
13. Slate, bituminous (Redstone coal) . av 1 6 2
14. Sandstone, Pittsburgh, flaggy . ... . cceeeeianninienaa... 15 ! 30
15. S;uuln(um o |H~\\m"n MaAssive CakpaEess i e 30 y 45 ]
Coaly ‘shalo. 1/ 0 ? ‘8’
{ Roof. J Coal...... 34 44 : 0
16. Coal, Pittsburgh.. Clay: . iives 0 107 - vinaiwn 10 J -
| | { 130"
{ Main bench ........ i L o |
T e i o - c v ove covevossvabimunsuiiaeut et ce bt 378 1 u"’
FiG. 14.—Section at
Rice's Landing, Pa.
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Section on Robinsow’'s Run, West Virginia.—The Upper Coal Measure
beds attain a very fine development in Monongalia County, West
Virginia, just south from the Greene County line, and there, on Robiu-
son’s Run, 2 miles west from the Monongahela River, the following
succession (Fig. 15) is exposed:

Robinson’s Run, Monongalia County, West Virginia.

|See map, L m.)

e ,
A (Coal...2 o) Ft, in. Ft. in
1. Coal, Waynesburg .. < Shale. .1’ & ¢ P SRR 1 N
» { Coal _.4' 07
2, Sandy shales with iron ore below middle. .........coee.. 35 i
ath 3. Limoestone, Waynesbhurg .......... 7% R - S s B 8 I
e ORBIOE. o557 v o> UouniWan Phesan s Ly e st R vEA su AW RS 10 |I 94
i E RN+ L ook voniatwh RN IgE ot fr 7 1 i
6. .\;uulslnlu.lil;_’:,\ PII. % RN M ¢ M. 4. {0
ST ;» 7. Black slate (Uniontown coal) ..... 5
8. Limestone, Uniontown ......... = 10
i 9. Sandstone and shales. ....coceieeiiiiiiinniienns >
=2 ' 10. Limestone v e e o) b inttiia : v enk 6
: " 151
B ANAMON. s sisscininsnnionasbiesses s snswon 10
~ ol 12, Bandstone, IREEY s ienensisnnnisncesinasiissronis vosnie 30
13 Linioslone, coment Dol . .csr.oiivancasissasssssown 20
e 14. Sandstone, Sewickley .co..vviiavnn v, 35
15, Coal, Sowickley ....... - e ST LI, e . o 6
2 ol L N M N P AR e 10
M“’ 17 Limoatons, cve oesscacovowsscuiosons 2 10
{ 4
| e TR TS e e SR e SR O SOt Ml | 65
| o'
| o 19. Limestone 5 aiaa e T o s R e b 18
‘.o'r“ 20. Shales. . ccosonccavese P hbnbies owee EE i 15
, 82 V00 BAERONG . sscssinnisampesvinsnevseibesninwis 4
15
g 02 Tinatont. Bolutile 55 -: . vooasssinnisasiosnnesis ch 10 .
W 30
& o 28. Shialos and SlAle. cvssec cavoinsnasaisinitnns isssssssrvee 20
v ‘ Roof coals. .3 '
! o Y 21. Coal, Pittaburgh... NI o vsanss e T PP TSI b 12
@ 2k ' g ] Y
E“ Coal........8 %

Fis. 15, —-Sectivi on
Robinson's Run, Total

............................................... 369 G
W. Va, i l

Here, as will be seen from the above section, the Redstone coal,
which belongs between the Pittsburgh and Sewickley beds, has thick-
ened up into merchantable condition. This coal contains adittle more
sulphur than either the Pittsburgh below or the Sewickley above, but
it makes a very fair fuel for domestic and steam-producing purposes.
It is softer than either of the other two and would coke well.

The Redstone, Pittsburgh, and Sewickley beds of this section foot
up a total thickness of 21} feet, including partings, and about 17 feet
of this is merchantable coal.
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Section on Scott’s Run, West Virginia.—A short distance south from
Robinson’s Run, we get another fine exposure of the Upper Coal Meas-
ure beds along the waters of Scott’s Run, between Cassville and the
mouth of the stream, as follows (Fig. 16):

Scotl's Run, Monongalia County, West Virginia.

[See map, M m.]|

Ft. in Ft. in
FOMRL. . i s Bionasnnva 20
| Shale, fossiliferous. .1 0 |
1. €oal, Waynesbarg.. covae-csoaayg 008l. ... .c00irssons. JL g 10 10
Shale, gray . e
Cobl.... asas il O
BTN A% i ik B b s v s AT BRI s 79 4 b A reTion e s b s 1 |
3. Sandy shales, with ironore ............. 25 '
4. Limestone, Waynesburg ...... i By Vo 8 \ 99
5. Sandy shales, with limestone layers 30 ( i
6. Sandstone, massive ...........o...... 20
T. Limestone and shales.....c..ccveiciscsacioncarsecas 15 )
N 8. Black slate, representing Uniontown coal . oooae.oo... 4
9. Limestones, interstratified with thin shales, cement |
beds near base .......... S cas 105 o 45
10. Sandstone, Sewickley .. 40 J
11. Coal, Sewickley. cccee.ceovaenannnas A 5
T8 WU o 25500 5 swampinsinuiensasvovaes TS T e At 5 )
5 BADEBIONG soccssvivnss asnbsnsnsnssstapsnsovansiniacs 10
B EAIREBIORG (o o o oo s 505 sanpns s uikiins sadeats soude beieoh 5
15. Shales, greenish gray .. 8 L6
20 UORCOMISA  ooc os s rn vt s=s ss snnsatspusiasnsboe vt en B l
17. Limestone, steel gray .......ccieececcnanan A 7
)
18. Concealed ARG Bes e vh s s Bl wETe Rl sk At aen. L AIE J
19. Coal, Redstone. ...... BRI S SR SRS SRR AP 4
20. Limestone, Redstone........coceevciannieennnne. 18 |
21, Bhale Bnd Ao Oy . creacsspinsnscsdevrvnsidcoiiesa 5 : 28
L NS BRBOK . oo v TunncininarmaonisssessaBisansJohom : 5 )
. (Coal . 0" 3
. ) Shale. 2 07|
93. Coal, Pittsburgh, roof .......... l(‘."u'}' S i sasa e 4 3)
I Clay..1" 0”) 1
{ Coal.. 3" 6) L 13 104
Slate 0’ } |
Coal..0" 8
} Slate 0" 1
24, Coal, Pittsburgh, main bench .. § Coal .1V 67} ..... 9 7))
Slate .0" 4
l(‘n.!l
Slate
20 { Coal
o T DRI e Rty e - SRR U SRR A 372 8}
g

FiG. 16.—Section on
Scott's Run, W.Va.

The same Redstone coal makes its appearance in this section ; in fact
it underlies all of the region intervening between Scott’s and Robin
son’s Runs, thinning out southward as well as northward. It underlies
an area of probably 5,000 acres where it is of workable thickness. 1In
the oil-well borings on Doll’s Run, and as far west as Mannington and
Fairview, this bed is still present, though apparently not of workable
thickness.
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Section on Buffalo Creek, West Virginia.—Along Buffalo Creek, in
the vicinity of IFairmont, Marion County, West Virginia, the Upper
Coal Measures exhibit the following succession (Fig. 17):

Buflalo Creck, Marion County, West Virginia,

[See map, M 1)

(Coal...0" 67) Ft. in Ft. in
| Shale. .0/ 1
1. Coal, Waynesburg . .... .ccceccaeuee A e Ly SETMRSRERE U S, S » 1
| Shale..1” 4
| Coal. .9 0
2. Shales 20 )
3. Sandstone, 30 ’
4. Shale 3
5. Limestond j ’
6. Shales 18 {101
7. Limestone 1 6
. 12 ’
e — 9. Sandstone. ... A ST S St O SRR R | |
30; PIOION . i iwnnncrenas = wa ER Ee A S by v o P AR 5 )
11. Coal, UniontoWh ..ccascesconsosonncccsssnansspasase 2 6
« 12, Fire clay S oshaVebbni s sas ol cessessne s dowewe 1
13 BaRCBIIID, i iosidivnnconassarannsanisonsadiossnonee 1
1of' 14. Shales and DIack 81ate . ... coveeveennarcerencisnnens 5
30 TEONbOMD « i s oo 55 e uninepade 3
B0 TR BMAY - i vigacasvingsnis P AaIRe AN RS s 5
17. Shales with limestone 5
18. Sandstone ....... 2 ¢ 149
10. Bluo 8halo cacciavoanas dasovsacs PR ST R 8
20. Limestone ...... sevssvess 1
21, Shales and concealed ‘ b 25
22. Limestone interstratified with thin shales .......... 85
S5 Bhales icocernecicnannissnnes peabne P Ay e b
- - (Coal...... 5 0
Clay 0 4" |
¥ oy Coal, Sowickley. ... ! Coal 0 4 e
| Slate, dark .0° 3| v
- {Coal.......00 8]
05 ), Bhales ..coiveccsanesensss .o 3 6
Limestone, butf . ......... &5 .
27. Sandstone, gray, massive. ... sdns v as . o100
fiiiiy, 28. Limestone, gray - .o 3 b ’
: U‘ddb 29. Concealed and shales FabeoesasidpsivabPane 15 E 100 6
: 4 30. Impure clay . &) ~ b |
X o L 31. Limestone and shales .... s a b PR 20 |
. oy
sy 32. Sandstone, Pittsburgh ........ . e 2D
BIET 15 43. Shales -
iy’ oot 39 Shales...... seoe NS PP P g R 5
o ( Coal, bony 0/ 10" )
20 Bone o 1}
{ Coal i I
: 4 34. Coal, Pittsburgh ! Slate 0 3/ h 7 14
X I Coal v b .
= | Slate 0 i
e (Conl 2209 64
1. 17.—-Seetion  on Total
Buflalo Creek, W. Va ota . SHS PV STUNES WnE 372 lb

The portion of this section from the Sewickley coal down to the base
of the series was measured at the Montana mines, 25 miles below the
mouth of Buffalo Creek.

The Redstone coal is entirely absent here, its horizon being occupied
by the 5 feet of impure fire clay, 50 feet above the Pittsburgh bed.

Section at Clarksburg, West Virginia.—In passing from Marion County
southward towards Clarksburg,in Harrison County, a great change
takes place in the character of the sediments of the Upper Coal Meas-
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ures. The limestones, so prominent in Greene, Monongalia, and
Marion, dwindle down to insignificant proportions, as shown by the fol-
lowing section (IFig. 18), made at Clarksburg by Mr. Jno. L. Johnston,
civil engineer :

[ == ] Clarksburg, Harrvison County, West Virginia.
[See map, O k.|
; - Ft. in Ft. in.
i 1. Waynesburg coal, absent or not seen.......... Ao R 0
[ 2. Concealed and yellow «.uull\ BIREBE Lol s .. 65 |
’ RN 25 570 e e s 3 A R B L e w P b e R e 5 25
25’ 4. Concealed, with somo |nn~ SUOIE: . & 4k e Tiaaae s donand 80
— 5. Sandstone........ A e R B S T R e i R D 20 l
6. Concealed..... R A S RI  AE g T o L 95)
¢ 2
I — 8 7. Sandstone...cccccveseee. PR SR SUAE s o . ss xdaitn 15 |
: Bo,.m’ B BendY ShMIO8S: - < shitivsin s sissas chanis s it w ki Tunns 6 ‘
9. Sandstone, Sewickley ........cccccieceiinicncana. e 2D
Al T T TS e R R IR T - IS ;
11. Coal, \l\\ukl«\ ................. Pl 1
o ¢ Shaly....1" 6" 4 )
3 b O T R FRE R e I
. 13, COnCORIO o e coinabionsses s
s
Iis’ 34, Bhales, SANAY cosaviconnrsissipssssioscsssnsensysaavessesn 14 !
| S5 2
e’ 15. Shale, with ironnodules. ....... ... oL 1 40
30 Ealon 8RB Y vhov e oo Savaskiame a hone asu s PR 1
8 ;
37. Bandetond. ........coccees SRk sewin vias e st T agine 1 l
18. Concealed....... S e A R moos e A D BN sests I i
19. Coal, Redstone, slaty «cccueevueiannnen... 3
20, Shole, Gark. DIRMIIONE «vcvitena ecsantsssscaornaalonas b \
21. Limestone, Redstone coceeeeeeannnaa.. PEY SEPR gR TR 6 |
Shale, ZrobRish c- <=5 ivoconsasns SR ARE, R G S R i =0
. Sinte, bituminous ........cco0es-c0ee N B s e i H
Coal....3 b )
24, Coal, Pittsburgh Bone 0 1 17 AT S AL AN 5 6
X . Coal....5* 07)
Fii, 18.—Section at
Clarksburg, W, Va. T R A N o N o TR A A 98 6

Section at Chapline Hill, Wheeling, West Virginia.—Between the Monon
gahela and Ohio Rivers a considerable change takes place ez

in the character of the Upper Coal Measure beds, and | =
also in the thickness of the several members, as will be |~
&

seen by the following section (Fig. 19) from Chapline | ==
[1ill, Wheeling, West Virginia:

Chapline Hill, Wheeling, West Virginia.

[See map, K j.] Ft. in. Ft. in
B WEATROIDNPE . - sacs cnrnsnssone- snasnssasdpbssncsas g b
2 Concealed . .. ... ... ........... "o s et E ey O
3. Flaggy sandstone, filled with plant { MO bt e 1 I
{ -ghwl b 2 1
5. Limestone, 60 !
- - 158
6. Sandstone, massive, gray ihee % < H '
. Limestone and concealed .. e S E SRR e S ML
8 (-h(ll\lllll\..... A - e i
u.-Limestone, interstratified w vith shales. ....... < 100
BRNRG o <5 s ony son s 1 0 )
10. Coal, Sewickley . .... { Sandy shales with ||1 ints 12 0Y 13 .8
{ Conl .. 0 89
11. Shales .... . 8 !
12 .\‘.'lml.\lunv, e, micaceous, current-he uhll d 20 Y 29
13. Limestone, impure, tla o, filled with fossil ferns 1 )
T R S G, S ek A 010
15. Limestone, numll\ buflish and impure 55
Coal, roof. ...
16. Pittsburgh coal ...... Shale. .. 9 P
Coal, main bench.. & Fri. 19.—Section at
% Chapline Hill,
I e ve e s creaPliasess »oonescisnaiorTEEES 267 6 Wheeling, W.Va

D
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Here the Waynesburg coal has dwindled to an unimportant bed,
and the Sewickley has split into two portions separated by 12 feet of
shales, while the whoie column has lost more than 100 feet of thick-
ness compared with the Monongahela River region.

Section near Bellaire, Ohio.— At Bellaire, Ohio, 4 miles below Wheel
ing, the following carefully leveled section (Iig. 20) was made by Prof.
C. N. Brown, of the present Ohio Geological Survey. It exhibits some
interesting changes as compared with the Wheeling section :

Near Bellaire, Belmont County, Ohio,

[See map, K i.]

1. Conl, WayneabUrE cccccicceros secssosscvsccnncssssnsnsssncssssscsssasnces e 2
Shale, sandy
3. Bhale....vidvses esivebennsee paib oan iBasna e 12
4. Limestone

40
B Conondlol - iia s Viasariinvorsicianays - )
5. Coal, blossom, Little Waynesburg ...cvveeeenenen.nnnn. ST I L S iy i §
T ADREONIDA: < o o2 s Livaavainabonvins sasasbiy v IR v ae 14
8. Coal, blossom, UniontOWnl . cc.oovvneenessascencsnanse 1
IR BIRE v s aalhd o s b anss SERNA P ML Chae s rhoR Sy
10. Sandstone.. 6
RECDREI SrSIIRODOUD « oo o o) casviaralssvbreeiniebiia 20
12. Concotled...c.c vapesnsnae 32
13. Shale ...... 2 127 (9O
14. Sandstone.. 3
15. Shale ...... 3
*
pa I8, ConoBRlolk. cnsesrssnss sacnitnrncane . Fho 33
o ,h 17. Calecareous shale, with thin limestones 24 ©
- ,,__;;3‘ 1276 5
{ Coal ceteveey ¥ 0
5 | Shales, sandy 13 W ¢
% 18. Coal, Sewickley  Coal ...... oy U 27 @
| Shale, argillacoous ¢ 0
LT SRR el B
e ) 19. Shale, argillaceous. co.ee..... 2 ’
- - 20. Limestone, thin clay in center coveeeovvnnnn.. 8 |
21. Limestone, magnesian, cement roek. .ocvvvennnn " 5 { 38
R e RN R ik SR T Linpnadis 1 (
30 - LAMEBEON0. - o v ssnvas vasson souews s T A siaes, 14 |
24, Concealed...... LRI GNP Py o L e S X . 11 l
25. Coal, Redstone, Blossom.....coeeeeevsenesvannnncansas <
28, Chnoalod .. o2 o s e e b st Bk i o 17 : 15
27. BhAle ...cisnasacccissssivassrosusensnsods o 1
35 CORLEISDRLIER « o . issalscan s anvan b boounshiid o 7
16, 20.--Section neat ol
Bellaire, Ohio. Total ceveerccaiocivenss PP ARIERRPSs S ch R 263

The interval between the two members of the Sewickley coal has
here increased to 20 feet, and the upper one seems to keep permanently
above the lower one from here southwestward through Ohio, becoming
the Cumberland and Meigs Creek bed of the Ohio geologists.

Both the Little Waynesburg and Uniontown coals are represented
in this section, but neither one was observed at Wheeling.

It is worthy of note that there is a difference of only 4 feet in the
total thickness of the Upper Coal Measures as given by Prof., Brown’s
section at Bellaire and mine at Wheeling, four miles above,
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WHITE. | SECTION ON PIPE CREEK, OHIO. H1

Section at Moundsville, West Virginia.—Neuar the mouth of Grave
CUreek, one mile below Moundsville, West Virginia, and 7 miles below
Bellaire, these measures exhibit the following suceession by combining
the surface exposures with the record of an oil boring (Fig. 21):

Moundsville, Marshall County, West Virginia.

{See map, K 1.}
Ft. in Ft. in.
: - Coal, impure..0° 6" l
1. Coal, Waynesburg.... < Shale ........ I oy 3
¢ ¢ Coal % L s
B DRBM OUTC RAYRY i« i 5 vo i ssnn s SUak nne 5
3. Sandstone, massive, gray, micaceous. .. 20 ,
4. Concealed, with limestone layers at ba 20
5. Flaggy sandstone and sandy sbales 20
T G R = (g . e e
7. Limestone..... . 1 I
8. Concealed ... 14 L ank
9. Limestone, gra) 22 g
10. Concealed to mouth of oil and l
low-water mark in Ohio River ... 28
11. Conductor holo of oil-well record 18 \
12. Limestone, lightgray.....ccccooneae. waranas AP
DOV BRI aosiiv st iipvapncun oo b shnt Paasbonbnscosnsdansees 15 I
18 TUACK YOOR BUAON. . co. icaviicicnone cassbyicvsvsvnnsssss 10 )
B0 LIGRE JRORSEIND . vos oo schn davevasnnliipgssaosissessn SR s 1 6
B0 TICB O . s v T e e T B e i 7 !
- TR BIRE0 - il sephibases e aRa R a no w0 s RANP A AN AL PP i 1
18 Gray Bmostone. ... c-ocvoeciiahonsnapipsvecassaesionncs 20 {
19, Bastard Timestone. ... .cssees sonsassosassvenssasasaasrnss 10 \
20. Coal, Pittaburgh .....cccconececcacsececavecccciaecpsosse G
I'16. 21.—Section  at -
Moundsville, W. Va. TRl cooniscvased Ssesemtiisssrtesesressnssitaaasananny 27 6

Section on Pipe Creck, Ohio.—Pipe Creek puts into the Ohio River
3 miles below the mouth of Grave Creek, and there, on the Belmont
County side of the river, the Pittsburgh coal is at low-water level. The
following structure (Fig. 22) is found in the steep hills which border
the mouth of Pipe Creek:

Pipe Creek, Belmont County, Ohio. £
[See map, K i.] Pheciiata
b e e e
Feet.  Feet AR
1. Coal, Wagnesburg, slaty at top . .......... .... Sane Y i
2. Concealed, limestone and shales .................. ey o 56
3. Bituminous slate, Uniontown coal ... . ... .. .c... 2 . 1
{. Limestone, Uniontown......... i § 130 .
5. Concealed, with much limestone ............ e i s o § °° & )
Coal, and coaly shale.. 27 ¢ }
Sandstone ........ S s _——
OBEE 3o o8 nomgibis 75 ko 0 4 i {
Shale 1 0 \
N £ } Coal .. 0 4% P ﬁ
6. Coal, Sewickley......... YBliala & 5 0 24 =
Coal, sla M8 = | j°‘*
Shale ...... o 4"
OORLY . S wen = o U .
l Black slate . g ;
7. Limestone, Sewickley, and shales.. % vssesmsstass e 22 EE e &
8. Bituminous shale, (Redstone coal) ... <= 1 e
9. Limestone, (Redstone)and concenled ..ooonicieeeioninvnnannns 25 —o
10: ORI S« . e .o oo cocececances «sutBREREREREERETE O 6 Fia, 22.—Section in
Belmout County,

Total....... B na e 0o« o roiosssssorsrrs verRTENTS % U8 Ohio
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Below this last locality no measurement of the Upper Coal Measure
series, is possible for a long distance, because most of the members are
below water level. They are all brought to the surface, however, by
the Volecano anticline, which crosses the Ohio River from Pleasants
County, West Virginia, into Washington County, Ohio.

Section in Washington County, Ohio.—Mur. I'. W. Minshall, of Marietta,
Ohio, has made a very careful study of these measures in Washington
County, Ohio, and has prepared the following section (Ifig. 23) as rep-
resenting their usual structure there:

Washington County, Ohio.

[See map, M g Ft. in Ft. in
g 1. Coal, Wayneshurg (Macksbury) : |
{1a’ % BHATD" vcinanens : 14 )
1
! DABTRONG = ies o s <o wiin st v sssne sasalnyvion RAges | ‘
{ o
s . Bhale ..ocivneace FAP ARl AL Al !
te" 196" g b 96
‘mv 0 AMEBTONG cevevavescsassasasacss sessssissscscensses 6 :
ey ‘ 6. Shaly sandstone............ e - 5 . 18 l
S ety ';:a' 7. Limestone and shale..e.o.. ... b Ay 20 )
r_——_l;'!” 8. Coul, Sewickley (Meigs Creck) . .covevviecnveiecnnann. a3l
426" 2
x E ",:5’ 9. Shales and limeston@.......cccvcvenccocenees . 20 \
10, BUBIES cocnne-ccsiscisnenciiave suannnsroscossssarsatys 40 l
a0’ Xy 11, Sandstone ...... 19 "
12. Shales ceeeee.ne. PR e : i |
13. Coal, Pittsburgh, thin
119
14’ J BRI 5065160 s n s5aip i o ¥ s Vo m oRO RS SAI S R TR VO Aw SO 190 6

I'1G, 23.—-Section  in
WashingtonCounty,
Ohio
The thickness here given is 50 to 60 feet less for the entire series than
that usually found in any other portion of the Appala-

chian field. T
Section at Burning Springs, West Virginia.—In the vi S
cinity of Burning Springs, Wirt County, West Virginia,
these rocks are brought above the surface by the same |
anticline, and there Mr. Minshall reports the following | ==
N . L
structure (Fig. 24):
TR 207
Burning Springs, Wirt County, West Virginia ;
Seo map, P g < =,
Ft. is
1. Coal, Waynesbury 5308 5w o BN . A e . 1 8 = =
3. Conovalel ABdABIOE: s st ot snaniasssnsssobossccosns sedde . 07 |
3. Sandstone, Pittsburgh .. o o T - R R s, ot T ARt | S
T e S SR S Bt ROPRIRARAP O RISt e ST
B O0a), PRSDUIEh e s srvvirsssincsdosssanceosodiorsues vericiita sisesssne )-8 ?JU‘
LI t ==
O e e e s idn siasis o5 s pae e coomocyseyendens . e 4 10
F16. 24 —~Section ut

Burning Springs
/. Va
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Both here and all along the Voleano anticline the Pittsburgh coal
is very poorly developed, as shown in this and the previous section,
and it is frequently absent entirely.

Section on Leading Creek, West Virginia.—Near Leading Creek post-
office, at the eastern edge of Gilmer County, West Virginia, this series
shows thus (Fig. 25):

Leading Creek, Gilmer County, West Virginia

{See map, I? j. |
Feet
1. Waynesburg coal horizon (absent) 0
2. Shales 5 . 10
3. Limestone, breceiated
4. Shales and concea'ed
5. Sandstone, yellow, massive, soft, pebbly R 10
6. Shales 5 Fos ada P 10
7. Limestone, impure 2
8, SUMles ol o inse "G e aina cresenis % 10
9. Sandstone, massive ...... . ceeecoanann 10
10. Shales oM
T fhras iy 3
== 11. Coal, Pittsburgh “'f:_"l‘l“ ""'i e §iT e \ »
= :
hsonasnana 220t :(l"i.".'l\ sl S e |
i, 25— Seetion on
Leading Creek,W.Va R R R L e S s R N o 1 S AP = i S 43

Section at Antiquity, Ohio.—Along the Ohio River, below where the
Voleano arch crosses, the Upper Coal Measures again plange under

water level, and do not emerge again till we come to the
vieinity of Antiquity, Meigs County, Ohio, 100 miles be-
low. A shaft to the Pittsburgh bed (130 feet under river
level), taken in conneection with the surface exposures

there, reveals the following suceession (Ifig. 26):

i
|
fi72’
Antiquity, Meigs County, Ohio 2
See map, PP o.]
[ I Ft |
1. Waynesburg coal (absent) . .cceceeeeneerantoenes e sbe =y . |
2. Shales and sandstones. ....cccevivennninnans et sRiphnsnssesess cesese 172 i
Sandstone, massive, Pittsburgh ...... KR s as Vs - = 70 ‘
4. Shales, with fossil plants ... atiu oAVl A O ST (L {
Coal.....2" 6 !
. Coal, Pittsburgh ) Slate ....00 2 ! s SRR R R s s di e B 5 R 70’
{Coal.....3" 07) |
HObU) ian tne vi ciavsanssarsassnsesvas T A R O SR 257 8 -‘» =
i

Fra. 26 Seetion
it Antiquity, Ohio

Section at Hartford City, West Virginia.—Six miles below the shaft
at Antiquity, and in the vicinity of Hartford City, the Pittsburgh coal
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|
comes above water level. In the steep bluffs above Hartford the fol
lowing sucecession (Fig. 27) was observed :
E===3¢
TR !2‘1 Havrtford City, Mason County, West Virginia.
= - “z‘ 4
14 X >
e ot [See map, P d.]
[y é rt. in
20 1. Wayneshurg coal (absent) .. beswwne seBh e CHESATENIPLA S he disdes 0ot M)
PR Y T e S T A N S O 8 P LS AR 10
: 28 B SBALO, BTN - ivvss vrssvestn
SR A 4 BEMBIIONR . (e o b vavn s P isspsbane o {
20 5. Shales, hrown, sandy ............ 10
5 6. Shales, red ... .cicecececce vnicioccscreaccccacansanans 2
20 7. Concealed .......... . . e o 7O ]
8. Red shale, with limestone nodules . ...coveeennr o ecanncsenns 10
15 0. Sandstone IR AL 20
10. Shales, variegated with limestone nodules near hase Gon 28
11. Concealed b PRI B . . v 120
12. Red shale 3 BUTeoe . SRRSO SN aE - RTS S e R
R, :: 13, CONCRAISA coivecicanoisavanasssonstriassnsvossroissrannssnwsss 20
: A% 14. Shale, ved ............ v e il vouss )
% o 15. Sandstone, massive, Pittsburgh. .. oo iineniiaiineiinnnanieeans 70
s’ 16. Shales, gray, fossil plants. .. .....oiiinicennns 15
5's" 17 Conl, PIttaburgl. . oi icii siiiavesissansssissosasnisnasasssvineshosns 5 6
Fi6. 27 —Section at
Hartford City B £ T sy v oS Laa e B e L s s sem PR URNE Sk sy S0

W.Va

Section at Arbuckle, West Virginia.—In the vicinity of Arbuekle,
Mason County, West Virginia, on the Great Kanawha River, and 18
miles above its mouth, the Waynesburg coal makes its appearance in
the section. Ilere the following strueture (Fig. 28) was obtained for
the series, by combining the surface exposures with the record of 2
boring made by Mr. Craig: o

Arbuckle, Mason County, West Virginia.

5. Sandstone, blue, hard

e

:"5‘ |See map, Q e.] 0
1§ 3
{151 ¥t

e Coal, slaty......... 0 10

1% i Coal, sulpharous v 8

y f 1. Waynesburg coal .. { Shale, dark L R PR SRR L 3

& Conl, good.-........ 0 B ‘

18 0 { Coal, slaty .......... 0 9

1 4 2. Shales, sandstone, and concealed. ... vveeeeeonrieccsnananns 150 - '“”4;
34 B ERNERINO VIS .-« so coasiibovnasinssios 4 iy
| g N T e I o EX A
{3 1§ i §

w
i R ST T L e e e L A S e SO S S P R
(% B Conl, BeMICKIEY voe wussnenssviliipsntliUbossnsnesiins ssoer ousrossossnsny 1 L
5 B TR < /<o o b v gnnss BUEEIE WO R I DRt ot s s 584 6 buvss s+ dbmsnnss 6
g ! - BRAIOE; YOS ov o sasn st holid basb RS ATIE NS s5s s 0 S5 ands sosssoes sonase 4 .
13 - Foinmimsasinisial 2
aly 10. Shales, variegated ..... PO i A B 48 1
L 1 V 11, Fire clay, impuire (Redstone conl) cveeee oo ecsenccaccerosancsascoaranes 2 7 };@
{‘ : & 12, Sandstone, coarse, white, Pittsburgh. .....o.oeeeeeoannnnns il s 20 SO “'""‘Jm'
‘, i 13. Fire clay and shale with a little slaty coal at bottom, Pittsburgh. ...... 10 Fi '—":""“J
_{l i F1G. 28.—Seetion
S oat An Kle, \V
‘f 3 p (R i DA g g . o L 281 {';._ s

1 ( Here there is practieally no merchantable eoal in the whole series,
e . y o . .
[‘ b since the Waynesburg bed, although 3 feet thick, is poor and slaty,
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The locality is near the center of the deepest portion of the Appalachian
trough, and the horizon of the Pittsburgh coal is 90 feet under the Ka-
nawha. © A hole was drilled as a test for this coal, but the result proved
i only a trace of it present.

Section at mouth of Big Hurricane Creek, Putnam County, West Vir-
ginia.—Southward np the Kanawha River from Arbuekle, the loeality
of Section 28, the rocks rise and the entire series comes above water
level at the month of Big Hurricane Creek, in Putnam County. Here,

32 miles from the mouth of the BDig Kanawha, the fol

lowing sneeession may be seen (Iig. 29): i
Mouth of Big Hurvicane Creek, Pulnam County, West irginia. |
[See map, R d.| J‘
Ft. in 1
1. Wayneshure coal (absent) ...... e R A e M e S SR L= S o g 0 [;
2, Shales, red and sandy BRATs = LR AS ms el WS b o 1 |
3. Sandy shales SIS PSRN it 5 PRI S 20 l
4, Sandstone, massive. .. R A s S ek bk i e 0 |
5. Coal, Uniontown 0 6 |
6. Red shales, with limestone . * S SR AL Ry Sk 0 !
7. Shales, sandy ... AL e s e etk R o S W i D |
8. Coneenlod .. . 0T Rl sivass e e R R Jh Y TR St 10 1
9. Shales, sandy N O o nib-a ' il RN YR s A . 10
10. Conces and red shales ... IS 3 = 5 e SR DN |
11. Sandstone, massive ..., ..... s o 50 b RS S PPV S 20 i
ERL CSOBODRINEN o8 o oo o Be s o v nas aren =Sy DACERT T R e S I 20
13. Sandstone, massive o R e o 15
A 14. Shale, with ivon ore RS absbuaven > % SN B 1 {
15, Sandstone Pt~ an il S £had T 15 {
(Conl...... 0107
“lmh 8 M0 ) |
{ 16. Coal, Pittsburgh, roof :I.:[‘l\:lll‘:l : l.\ 11 48 !
Slate, black 2 0 ! |
Fire clay }7. 8"y } 15 8 |
folss - A:’j,. 0ol seeeninesd B ) | |
brermats it | 17. Coal, Pittsburgh, main bench. ¢ Slate.........00 2 1) 1
Fig. 29.—Scetion at Coal..:.......00 6") |
mouthof Big Hurri 3 y !
cane Creek, W.Va, R T T T L DI e A P 266 ‘
. ¢ ‘ |
The Pittsburgh coal is patehy all throngh this region, ,
being workable on some farms and absent on others. s !
. . re g y e 5. e | {10" |
Section opposite Winfield, West Virginia.—As showing resitace, |
the unreliable character of the coals in this series along | "
this portion of the Kanawha, the section (Fig. 30) of the | fao’
rocks opposite Winfield, Putnam County, 5 miles above | !H
Big Hurricane, is given: : {20 1
|
Opposite Winfield, Putnam County, West Virginia. l !"‘
R x F 3
See map, S el
3 Fe. | " ‘
Y 1. Wayneshutg coal (ADSENt) wae.ne.cueemeieiitaaiaeaeaanarasiiennes 0 1 !
2. Shales, red, with limestone nodules. . .o == 5 o |
3. Sandstone, shaly 10 feos e )
1. Concealed..... l‘: h —
5. Red shafe ........ }" S
6. Sandstone, laggy......e..an ~“' o2 {
7. Red shales, with limestone .............. s ek e .I.l i !
8. Sandstone, shaly .. . ccciaeiiicannananees . . :e') { !
9. ].vd shale ... i"‘ - 2 : {
10. Sandstone, shs g% 175 ¥
11. Red shales :“ | 1
12. Sandstone, flaggy. hiid {
13. Concealed 15 i {
14. Red shale, with limestone l!lnlll]n~ near ln|~u 15 t
15. Sandstones, red, and gray shales .......... 3 4”' o e '
16. Fire clay, p};u-.. for Pittsburgh coal ... coeiiieiiariinnncniienes $R n.).,:..‘n:« Win !
L PR S T R 250 tield, W. Va,
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This section was measured in the steep hill at Red House Station, on
the Kanawha and Ohio Railroad, gnd, as may be scen, the series does
not there contain any coal whatever,

Section near Raymond City, West Virginia.— Further up the Kanawha

the Pittsburgh coal again comes in, and the follow-.

ing structure (Fig. 31) is found in the vicinity of
I o Raymond City, 6 miles above Winfield :
|
E if Near Raymond City, Putnam County, West Virginia
|
’ |See map, S e |
| im Ft. o
3 [ ta 1. Wayneshurg coal (absent).......... vy e avet B
| \;:: 2. Concealed, with red shale ...... CEDR. PO = 5 ORI 60
15
I | BEROE BRI =58 5 v e v e on's v banissip v ks s Grla s s st an
Lo‘ 4. Sapdstone, gray, DUCACOMMS ....vcvsncicvdovassoFesdecnnsone i
] 0. Limotone, I 1ol abMla. i) ceavcscrtany sons sas’asvbud sasise H
i G U R AN SRR IR - M S A e ST LR 16
340, 7. Sandy shale, gray...... e cnnssosnsa Babene Wabesod 40
| { Mg e R S S e B e | R R e T SR 40
\ ! 9. Sandy shales, yellowish gPay.....cccveascnsnnsocvsssonncascaes 49
¢ | 10. Black shale, Redstone coal ... cciveana.. SN S R 2
p 148’ 11, Sandstone, Pittsburgh 3 I T e 10
I e 1 12. Shales ...... R T T Ty . . 10
| | { Coal 0 49
| ‘ ai | Shale o 4
. ! ! Cloal o . .e% .
la0’ 13. Coal, Pittsburgh, roof \"I":". ; ”' N 9 )
1T i { | Coal, slaty...1° 0
il | b or | Fine elay 1’ ¢') 10 71
{ 1 oo .6 0y |
1 , . 14. Coal, Pittsburgh, main beneh. 4 Slate. .. 0 Ay 6 o104)
i Fic. 31, — Section near Coal,-slaty 0 1o
]! Raymond City, W. Va s b
1§38 Total...<s- b AR PRSRE RS S HS A e B RIS SR s P S ag 201 7%
it 8
!
|

Section in vicinity of Western Port, Maryland.—In the Cumberland or
Georges Creek basin, the Upper Coal Measures ex-

hibit the following structure (g, 32), as observed
» »
il in the vicinity of Western Port, Maryland :
Picinity of Western Port, Alleghany County, Maryland a0

] [See map, N p.| Wy

| Ft. in ey

i 1. Wavneshburg conl (Nof 806M) ceeeeee v nennsan % o e it = 0

; 2. Concenled and shales ........... R 120 Ha’

3. Coal, Sewickley ........ R L O A RS S R b Tl

|

i 4. Shales and concesled . .. T T ST R i'om 115

! (Conl ............ 0 8")

5. Coal, Pittsburgh, roof ':!1::' ]’ b 08 f ;
T TR U [ o
{Conl .... .® 100 0 ! 0 {
Slate ...... 0 3 ‘ l

i l;'...l .......... o 9

i 6. Coal, Pittsburgh, main bench ] Slate......... 0 1 13 71)

{ FOMY coveve 2 0 l —— 6" 1,10

! l Black slate o6 87" 20K
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From the foregoing sections it will be perceived that the beds in the
Upper Coal Measures which have received. distinet names are in de
scending order as follows:

Waynesburg coal. Sewickley sandstone.
Browntown sandstone. Sewickley coal,
Little Waynesburg coal. Sewickley limestone

Waynesburg limestone. Redstone coal,

Uniontown sandstone, Redstone limestone.

Uniontown coal. Pittsburgh sandstone
Uniontown limestone. Pittsburgh coal.

Great limestone.
These several beds we shall now notice more in detail.
CHARACTERINTIC HORIZONS.
FHE WAYNESBURG COAL.

This, the highest member of the series, is generally quite persistent
around the northern end of the coal field, but followed southward
through West Virginia it soon becomes patehy and interrupted, so that
beyond the line of Marion County the coal is only oceasionally present
along the eastern and central portions of the Upper Coal Measure belt,
its horizon being frequently occupied, as at Harrisville, Ritehie County,
by a brecciated limestone.

On the Great Kanawha this coal oceurs near the center of the Appa-
lachian trough over a small area in the vieinity of Arbuckle, and its
strueture there is given in Seetion 28.

Along the western side of the field, down the Ohio River and across
southern Ohio, this coal is fairly persistent. It dips under the Ohio
River at New Martinsville, but rises to daylight again near St. Mary’s,
where it is only 1 to 3 feet thick, and quite sulphurous.

In the Macksburg oil region it is the principal bed, according to the
Ohio geologists, and has a thickness of 4 feet.

This coal is almost universally double, being separated into two layers
by a division of shale and slate. Thisis so common at the northern end
of the field that it is known there as the ¢ horse-back” vein. In Mo-
nongalia and Greene Counties the bed is often 8 to 10 feet thick and
separated into three layers, the upper division of slate being very fos-
siliferous, and often, as at Cassville, West Virginia, containing many
insect remains, together with fossil plants.

The coal from this bed is usnally rather hard, and comes out in large
blocks ; butit frequently contains injurious quantities of sulphur.  This
renders it unfit for smithing, as well as for the manufacture of coke and
gas, bat it is generally a useful fuel for steam and domestic purposes.

IRON ORE.

The shales which underlie the Waynesburg coal sometimes contain
a considerable quantity of iron nodules, and they were once mined in
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Morgan Township, Greene County, Pennsylvania, and used in manru-
facturing iron. The same ore ocenrs near Bethel Chureh, Cass Distriet,
Monongalia County, at 15 to 20 feet below the coal,

THE BROWNTOWN SANDSTONE.

In many portions of Marion and Harrison Counties, West Virginia,
the interval beginning 5 to 10 feet below the Waynesburg coal is oceu-
pied by a hard, gray, massive sandstone, 20 to 35 feet thick. 1t is
finely exposed along the Lied and bluffs of Ten Mile Creek, at and below
Browntown, Harrison County, West Virginia, and has been designated
from that loecality. The deep, rocky cuts along the Baltimore and Ohio
Railroad, beginning 1 mile east of Mannington, Marion County, and
extending to the mouth of Mod’s Run, are all in this sandstone. 1t is
sometimes called the “Gilboy” sandstone, from a rocky cut of that
name near Mannington. Thisis nearly always a water-bearing stratum,
and the oil wells of Marion County have to be cased below this rock in
order to shut off the fresh water.

'HE LITTLE WAYNESBURG COAL.

At many loealities around the northern end of the Upper Coal Meas-
ure area a thin streak of coal or bituminous slate occurs at 25 to 40
feet below the Waynesburg coal, and it was termed the Little Waynes-
burg coal by Prof. Stevenson. It seldom exceeds 1 foot in thickness,
and is of no economic importance. It is usually separated from the
main coal above by shales and sandy beds, and should probably be
regarded as an offshoot from the Waynesburg coal proper. It is seldom
seen south from the Pennsylvania line, though it occurs along the Ohio
River at several places. ’

THE WAYNESBURG LIMESTONE,

Direetly under the last deseribed stratum there oceurs a limestone
of very wide distribution. Its place is generally about 40 feet below
the Waynesburg coal, thongh sometimes it is less, and occasionally a
few feet more. It is usually of a dark gray color, and several of the
layers make excellent lime for agricultural and building purposes. The
thickness in Pennsylvania and northern West Virginia is seldom less
than 8 feef, and frequently double that, but southwestward, toward the
Great Kanawha region, the limestone disappears entirely.

THE UNIONTOWN SANDSTONE,

At 60 to 75 feet below the top of the series there frequently oceurs
a massive, gray sandstone whose horizon comes immediately above the
Uniontown coal; and henece, although the stratum in guestion is not
prominent at Uniontown, it has been designated from its relations to
the underlying eoal.

The rock has oceasionally been mistaken for the Waynesburg sand-
stone, whicly belongs nearly 100 feet above. It is well exposed at Bob-
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town, Greene County, Pennsylvania, where it crowns the summit of the
hill overlooking Dunkard Creek as a bold cliff.

In the Georges Creek coal field a massive sandstone oceurs 250 feet
above the Pittsburgh coal, and it was once referred by the writer to
the Uniontown horizon under the name of “ Westernport sandstone,”
but subsequent study seems to place it in the horizon of the Waynes

burg sandstone.
THE UNIONTOWN COAL,.

This bed underlies the Waynesburg coal by an interval of 80 to 100
feet, and is of economic importance only in Fayette and Washington
Counties, Pennsylvania. It was named by Rogers from Uniontown,
Fayette County, where it is well exposed. The thickness seldom ex-
ceeds 3 feet, even in the region of its best development, and the eoal
has never been used except for domestic purposes, since it is nsually
neglected for the great Pittsburgh bed below. It often contains a
clay or slate parting near the center, 4 to 6 inches thick, and is rather
too rich in ash for a first-class fuel.

Southward from Fayette County, through Greene, Monongalia, Mar
ion, and Harrison, this coal thins away 1o a bed of black slate mixed
with slaty coal that is often rich in fish remains and bivalve erusta-
ceans, which may be found in abundance near Davistown, Greene
County, Pennsylvania.

Along the Ohio River at Wheeling, Bellaire, Clarington, and other
points, this bed is sometimes represented by a thin streak of black slate
orcoal. In the Salisbury basin of Pennsylvania it is recognized by
Messrs, Platt, and is there over 3 feet thick, with slate near center.

THE UNIONTOWN LIMESTONE,

To the division of the “ Great” Limestone which immediatelv nnder
lies the last described coal bed, Dr. Stevenson gave the name Union-
town, since it seems to be fairly well separated from the great mass of
limy deposits below. Thisdivision is usually 10 to 15 feet thick, though
occasionally it surpasses these figures. The rock is frequently impure
and of a buffish color, being magnesian, and oceasionally a good cement
rock, as at Uniontown, Pennsylvania. This is the only member of the
“ Great” Limestone which appears to be persistent from the Pennsyl-
vania line southward across West Virginia to the Big Kanawha River,
since an impure limestone only 2 to 5 feet thick oceurs at this horizon
in the vicinity of Raymond City and other points in that region.

In the Salisbury basin this limestone occurs only 160 feet above the
Pittsburgh coal, and is 10 to 12 feet thick, according to Ilatt.

THE “‘ GREAT” LIMESTONE.

This name, given by Rogers, is generally applied to all of the great
mass of lime deposits whieh intervene between the Uniontown and
Sewickley coals, thongh, as already stated, the name Uniontown is now
given to the uppermost division of the same.
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At many localities in Greene, Washington, Ifayette, and Monongalia
Counties there are nearly 160 feet of limestones and limy shales at this
horizon, and the same beds hold their place, though with diminished
thickness, across to the Ohio River at Wheeling. Westward and south-
ward, however, from Ohio and Marion Counties, these limestones disap-
pear very rapidly, so that at Clarksburg on the one hand, and west
ward throngh Ohio on the other, they have practically disappeared,
and in their stead we find shales, gray at first, but gradually getting
reddish toward the Little Kanawha River and the western margin of
their outerop in Ohio. On the Big Kanawha much red shale oceurs at
this horizon. These limestones are of different qualities, some of the
layers being quite pure and forming good fluxes for iron, while others
are magnesial and make excellent hydrauliec cements.

The only fossils ever seen in any of these limestone beds are fish re-
mains and minute ostracoids.

THE SEWICKLEY SANDSTONE,

At many localities where the ¢ Great” Limestone is well developed
there are no other beds except limestones and shales in all of the inter-
val between the Uniontown and Sewickley coals, but in other regions
a sandstone frequently makes its appearance just above the Sewickley
coal. This has been ecalled the Sewickley sandstone, and while it is
often flaggy, yet again it becomes massive, and even pebbly, varying
in thickness from 20 to 60 feet. Its massive character is well shown
along the Monongahela River between Morgantown and Fairmont, in
the vicinity of the Big Falls,

IT'HE SEWICKLEY COAL.

Directly under the Sewickley sandstone, or in its absence the ¢ Great ”
Limestone, there comes the Sewickley coal, a bed which is widely per
sistent, though the area where it is valuable is not so large.

The bed attains its maximum thickness and importance along the
Monongahela River in Greene, Monongalia, and Marion Counties, being
there 5 to 6 feet thick, with only one slate parting of 2 to 3 inches near
the center. The coal is generally high in both ash and sulphur, but is
open-burning and makes a rather fair domestic fuel.

The following represents the general stracture of this bed along the
Monongahela River in Marion and Monongalia Counties:
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Followed down the Monongahela River, the bed retains about the
same structure as far as the mouth of Whitely Creek, Greene County,
Pennsylvania, when the slate partings thicken up, and new ones come
in and dissipate the coal in several thin layers through 25 feet of rock
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material, and from thence on down that river it is of no importance.
But followed in the other direction, up the Monongahela, this bed holds
a thickness of D to 6 feet through Marion County until the Harrison
County line is approached, when it again splits up into three or four di-
visions separated by several feet of shales and slates, and when Clarks-
burg is reached there remains only 1 foot of coal at this horizon (See-
tion 18), which soon disappears entirely toward the southwest.

From the Monongahela region this coal dips down westward under
the great mantle of Permo-Carboniferous beds, and when it reappears
on the Ohio River, in the vicinity of Wheeling (Section 19), Bellaire
(Section 20), and Pipe Creek (Section 22), we find it split up again into
three or four layers, and the separating slates several feet thick, thus
giving the whole bed a thickness of 20 to 30 feet, with the main coal
layer at the top.

This uppermost division of the Sewickley is separated from the Pitts-
burgh below by an interval of 80 to 100 feet, and attains considerable
importance in the counties of Belmont, Harrison, Guernsey, Monrog,
Morgan, Muskingum, Noble, ¢te., and has there been mined under a
variety of names, among which are ¢ Upper Barnesville,” ¢« Upper Bel-
laire,” “Cumberland,” ¢ Meigs Creek,” and several others. Prof. Orton,
while intimating its identity with the Sewickley of Pennsylvania (Vol.
V, page 1059, Ohio Geology), prefers to call it by the name of Meigs
Oreek, from a stream in Morgan County along which it is well devel
oped.

Throughout much of this Ohio region the coal is 3 to 44 feet thick,
and nearly always has a clay or bony streak near its center. 1t also
frequently has a rider coal in the roof, and the entire bed is rather rich
in ash and sulphur, according to Orton.

In Fayette County, Pennsylvania, the Sewickley coal has a thickness
of 4 to 5 feet through several townships, according to Stevenson, but
northward through Westmoreland it thins down and is unimportant.
It is searcely known in the Ligonier basin, but in that of Salisbury is
2 feet thick and 90 feet above the Pittsburgh.

In the Georges Creek basin of Maryland and West Virginia the bed
is b to 7 feet thick, 90 to 115 feet above the Pittsburgh, and an excellent
coal for steam purposes.

The oil-borings across Monongalia and Marion Counties reveal this
coal present in good thickness 10 to 15 miles west from the Mononga
hela River, and 100 to 110 feet above the Pittsburgh coal. The oil
drillers usually call it the “ Mapletown” coal, from a locality in Greene
County where it is mined.

THE SEWICKLEY LIMESTONE.
The interval between the Sewickley coal and the one next below is

often ocenpied largely by limestone, especially in Greene, IFayette,
Washington, Monongalia, and Marion Counties, and fo the one which
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comes next below the coal Messrs, Platt have given the name Se-
wickley. It has also been termed the IFishpot Limestone by Ste-
venson, from a small stream in Washington County, I have deemed it
preferable to apply the name Sewickley to the whole limestone group
which lies between the Sewickley and Redstone coal beds, This inter
val is 40 to 60 feet thick and sometimes contains two beds of sandstone
intercalated with the limestones. Along the Monongahela River in
Greene, Monongalia, and Marion Counties, these limestones are well
developed, and many of the layers furnish exeellent lime for mortar and
agricultural uses, while near the base of the group oceur some excellent
limestone flags at Laurel Point, Mouongalia County.

The only fossils ever noted in'these beds are minute fresh-water types.

These limestones disappear southward from IHarrison County, West
Virginia, there being only 9 feet of them in the Clarksburg section, and
none on the Little and Big Kanawha Rivers. The same thing takes
place in Ohio, westward from Washington County, the interval being
occupied by shales and sandstones,

In Pennsylvania this Sewickley limestone holds a prominent place
eastward from Washington and Greene, through IFFayette, Westmore-
land, and Somerset Counties.

I''E REDSTONE COAL

In Fayette County, Pennsylvania, a small coal was found cropping
out along Redstone Creek, at an interval of 40 {o 45 feet above the
Pittsburgh, and this was named from that strcam by the geologists
of the First Pennsylvania Geological Survey.

Monongalia is the only eounty in West Virginia where this bed is
workable, it being there, on Scott’s and Robinson’s Runs, 4 to 5 feet
thick and of fair quality, though having rather too much sulphur and
ash for manufacturing purposes. It is also workable in several town-
ships of Fayette and Westmorcland, being 3 to 4 feet thick., In the
Salisbury basin of Somerset County, Messrs, Platt identify the Red
stone coal as a slaty bed, 4 feet thick, at 45 feet above the Pittsburgh.
It has not been reliably reported from the Georges Creck field unless
it be represented by one of the rider layers in the roof of the Pitts
burgh bed.

In the viemity of Wheeling, Bellaire, and other points on the Ohio
River, this bed is only a few inches thick, never becoming workable
anywhere in Ohio.

Through central West Virginia, beyond the Little Kanawha, its pres-
ence is unknown exeept by a bed of black slate which is occasionally
seen at this horizon.

I'HE REDSTONE LIMESTONE,

At many loecalities along the Monongahela River in Harrison, Marion,
Monongalia, Greene, Washington, Fayette, and Westmoreland Coun
ties, there oceurs a bed of limestone often 10 to 20 feet thick, and im-
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mediately underlying the Redstone coal. Ifrom this latter fact it was
termed the Redstone limestone by Messrs. Platt, who find the same
bed in Somerset County, 40 to 45 feet above the Pittsburgh coal. It
often contains several layers, which make fairiy good lime for many
purposes, and is oceasionally used for tflux in ivon furnaces

This limestone is also in great force in the vicinity of Wheeling, Bel
laire, and vicinity, where it occupies nearly the entire interval between
the Redstone and Pittsburgh coals, and is extensively quarried as a
flux for the furnaces there.

It, like all the other limestones, disappears southwestward through
West Virginia, and is not known beyond the Little Kanawha River.

TUE PITTSBURGIH SANDSTONE,

Very frequently, and especially when the Redstone limestone is well
developed, there is nothing but shales intervening between it and the
Pittsburgh coal, but when the limestone is absent, or but poorly repre
sented, there is often present a coarse, massive sandstone immediately
above the Pittsburgh coal, and to this Mr. 1. D. Rogers long ago gave
the name of Pittsburgh sandstone. It varies in thickness from 25 up
to 70 feet, and is usually coarse, friable, and often pebbly.  Good build-
ing stone has never been obtained from it, since it yields so readily to
atmospheric agencies.

This rock is especially massive in the vicinity of Hartford City,
Pomeroy, and other contiguous regions, and the same may be said of
the eastern line of its outerop from Pennsylvania clear across West
Virginia to the Kentucky border.

[n the Georges Creek, Salisbury, and Ligonier basins, however, this
rock makes but little show in the topography, its place being occupied
by soft shales.

I'ME PITTSBURGII COAL.

The last and lowest member of the Upper Coal Measures is the cele
brated Pittsburgh bed, the most important mineral deposit of the Ap-
palachian field.

[t was formerly thought that this coal bed was entirely persistent ;
that wherever its horizon was to be found, there the coal might be
expected with absolute certainty. This generalization, however, was
founded on data obtained only from the northern half of its arca. In
Pennsylvania, for instance, no area has yet been discovered where, af
the proper geological horizon for this bed, it does not exist.  Even in
central Greene, at a depth of 1,500 feet below the Permo-Carboniferous
summits, the drill of the petroleum secker invariably finds this coal
bed, while the isolated peak of Round Top, in the Broad Top coal basin
of Bedford County, 50 miles distant from any other outcrop of the coal,
likewise contains it. But when we pass southwestward across the West
Virginia and Ohio coal field, Pennsylvania conditions of course continue
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for many miles, but ultimately there comes u change, and when we look
for the Pittsburgh bed it is gowe, or so reduced in thickness that the
geologist can only recognize it by its associated rocks. The region of
country covered by this barren area is quite extensive, and seems to
be rudely coincident with the line of the Volcano or Burning Springs
anticlinal of West Virginia,

The following counties in that State have the coal but poorly devel-
oped or wanting at the horizon where it belongs: Calhoun, Roane,
Wirt, Ritchie, Pleasants, and Wood. This belt projected northward
through Ohio takes in the counties of Washington, Noble, and Mor-
gan, in all of which the coal is thin or wanting altogether. Thus it
happens that over a belt of country 30 to 50 miles wide, and running
nearly north and south across the Appalachian coal field, the spread
of this bed, so even and persistent at the north, is here irregular, inter-
rupted, and wanting., West from this belt the coal comes in again and
is fairly regular in parts of Kanawha, Putnam, and Mason Counties,
east from the Big Kanawha; but west from that stream the bed is thin,
patehy, and of little importance through Cabell and Wayne, till it dis-
appears from the centerof the great Appalachian trough in the hilltops
overlooking the Big Sandy River.

In Ohio, also, a considerable area of this coal comes in west from
the barren belt, and extends through Meigs and Athens Counties with
fairly good thickness, but westward from them, in Gallia, the coal is
again thin and uncertain.

The foregoing sections, Nos. 11 to 32 inclusive, show in a general
way the detailed structure of the Pittsburgh coal, so that only a few
others need be given in this connection to exhibit its structure in
every important region of its widely extended area. .

As will be seen from these sections, the coal is nearly always sepa-
rated into two well defined portions (the roof and the main bench) by
a layer of clay, and there are often several divisions of the roof, as also
of the main bench. The layers of coal in the roof are usnally not more
than 1 to 1§ feet thick, and separated by shales of about the same
thickness, while the divisions of slate in the main bench are mere knife
edges, seldom exceeding an inch in thickness and generally not more
than half that amount.

Along the Monongahela River, two of these slates are especially con-
stant, since they come about 2} to 3 feet above the bottom of the bed
and are 4 to 6 inches apart. They are usually known as the ¢ bearing
in” slates, and are seldom more than one-half inch thick. Then1to 1}
feet below these there is generally another thin parting of slate which
runs through the bed with great persistency, dividing the lower portion
into two layers known by the miners as the “ brick” coal, and ¢ bot
tom” ecoal. Of course there are other partings which occasionally make
their appearance in the bed at some localities, but they are irregular
and not persistent,
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Scction at Newburg, West Virginia.—The summits around Newburg,
Preston County, West Virginia, catch small areas of this bed in the
syncline between the Chestnut Ridge and Laurel Hill anticlinals, and
the coal has there the following structure :
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Section at Copeman’s Knob, West Virginia.—In the next trough east of
the Laural Hill anticlinal, a small isolated area of the Pittsburgh coal
is caught in Copeman’s Knob, which overlooks Cheat River at the foot
of Briery Mountain, near Albrightsville, Preston County, West Vir-
ginia, and there the coal shows this structure:
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Section 32 gives the strueture of this coal still farther eastward in
the Georges Creek basin, and it, when compared with the Albright,
Newburg, and Fairmont (Sec. 17) structures, shows a gradual eastward
thickening of the bed from 7 feet on the Monongahela to 20 at many
points in the Georges Creek field.

Section at Fairfax Knob, Tucker County, West Virginia.—Near the
southern end of the Georges Creek basin, at the head of the Noitth Po-
tomac River, a small area of the Pittsburgh bed is caught in the sum-
mit of Fairfax Knob, 3,250 feet above tide, and 20 miles distant from
any other outecrop of the coal. The main portion of the bed is here
split into three portions, separated by several teet of shales, from the
thickening up of the parting slates, as follows:

Ft. in Ft
RS % s o <o b S ey e
TR N s e s s S ren SR va s sn ki s 2 0,
T e R S SRS RS S 6 0§ o
S Cloal. 8. 2 )
Coal, ‘““breast”. ) Slate ............. 0 2559 8
( e LN 1 2 )
I e s cv'n s s s ot s e nobs snns S 0 )
BREEIRG . .: : oocvconevn e ssnisoumbENL D 16 0} 55
BRI Coe . <5 oo nessbibese ouNile Sty 70 \ {
OB S DTICK”. . . . (oo i R s n o wa s h s - 4 6
Fireclay and shales........ R e 56 oo aee 18 0
Coal, *‘ bottom,” Blaty ...cescacecanacccacaee. 70

Bull. 65—5




66 THE NORTHERN BITUMINOUS COAL FIELD, [BULL. 66.

As will be seen from the above, it would appear that the three main
divisions of the Pittsburgh bed, viz, ¢ breast,” ¢ brick,” and ¢ bottom,”
are here separated by shales, 16 and 18 feet thick respectively, instead
of mere partings of a fraction of an inch, as on the Monongahela and
elsewhere, thus spreading the 21 feet of coal through an interval of 55
feet. It is also worthy of note that although the partings have here
increased so wonderfully, yet the total thickness of coal remains the
same as in the central part of the Georges Creek Basin,

In the vicinity of Glenville, on the Little Kanawha River, this coal
is 44 to b feet thick, with a bony streak 16 inches below the top of the
bed.

The structure on the Big Kanawha is given in Section 31.

Section at Huntington, Cabell County, West Virginia.—In the summits
of the hills south of Huntington, Cabell County, West Virginia, this
coal displays the following structure:
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The farthest point to the southwest that this bed has ever been seen
is in the summit of a hill overlooking the Big Sandy River, 10 miles
above its moutl, where a small patch is caught in the center of the
Appalachian trough, which, rising to the southwest, carries the coal
above the highest hills on the Kentncky side of the Big Sandy. The
coal is here 3 feet 2 inches thick and single bedded, or with only faint
partings.

Section at Pomeroy, Meigs County, Ohio.—At Pomeroy, Ohio, the
Pittsburgh coal shows thus, according to Prof. E. Lovejoy, Ohio Geo-
logical Survey, Vol. VI, page 636:
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Section on Shade Creek, Ohio.—In the Shade Creek coal field of Meigs
and Athens Counties, Ohio, Prof. Lovejoy finds a well developed rider
coal 12 to 20 feet above the main bed, and often mined separately from
it. The two have the following structure:

Ft. in
OB . T T s s Sy o h aBls « pasmviv 0 6) Ftin
T e RS A gt 5L O FRNE eg 0 4% 2 8
ol SRR il T T I S SRR S l()j
T R PR M - <y 1 12-20
R o6 s 5 50 0qsss s »0swabBEoh RN . Eaknn 0 9
B B . . o r s v oo cosmiosviolinn o en bonit ni
RS . .. Versocn s ridbnaniadiN R - O > 4 3
BIAEEEBEEIEE <o v on toveorvecs sonieasslinas aons 0 o0 |



wHITR.] SECTIGN IN BELMONT COUNTY, OHIO 67

Section on Federal Creek, Ohio.—In the Federal Creek field of Athens
and Morgan Counties, Ohio, the coal shows as follows (Lovejoy), op.
cit., p. 648, Heyburn Brothers & Co.s mine, Berne Township, Athens
County :

Ft. in.
T BB bt ns ARGy < i o IR 1 10
R e e e R S e e ey ] | S
L O NI o R, L8 PEEER R G L RS S P 2 4
R e L I RS ) TN 0 T1rt
) e S, K s S e ) 0 3, 10
L IR Rt O S R W - T §
R e s eo il s 4 s s s Feim v s nssdies s vhoMabbnTan anse 1 0
ISR MEPORE. 150 il s v R w 0 0
T ey SR e e B - N o SR e e 3 0

Section at Berry's mine, Ohio.—Berry’s mine, in Homer Township,
Morgan County (op. cit. page 650), gives the following :
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The clay stratum in these and other mines appears to correspond to
the main clay parting which always separates the roof coals of the
Pittsburgh bed from the main bench along the Monongahela, and the
12 to 20 feet of shales which separate the two coal beds in the Shade
Creek field would appear to belong at the same horizon.

East from the barren area of the Pittsburgh coal of Morgan, Noble,
and Washington Counties, Ohio, it comes in again with a fine develop-
ment in Belmont, Harrison, and Jefferson.

Section in Belmont County, Ohio.—The following section from Ohio
Geology, Vol. VI, page 621, exhibits the structure in the southern por-
tion of Belmont County, Washington Township, as given by Prof.
Brown:
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Section at Bellaire, Belmont County, Ohio.—1n Bellaire the following

is shown at Heatherington’s mine:
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Section in Jefferson County, Ohio.—~In Warren
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Township, Jefferson

County, Ohio, this coal has the following structure (Brown, Qhio Geol-

ogy, Vol. VI, page 603):
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County, Ohio, Stevenson reports the Pittsburgh coal as follows (Ohio

Geological Survey, Vol. III, p. 212):

Roof coal, not exposed ...ecceceseassencssncas 1I’L
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Section at Columbia mine, Westmoreland County, Pennsylvania.—As a

typical section of this coal on the Monongahela Riy

‘er with reference to

the structure of the main bench and roof, we may take that found at the
Columbia mine, near Webster and 364 miles above Pittsburgh, as given
by Mr. J. Sutton Wall (K*, Pennsylvania Geological Survey, p. 60):
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A careful comparison of the structure of this famons bed at a great
many points very widely separated exhibits such a striking resemblance
to that just given above that we can scarcely attribute it to chance,
but must find the explanation in the prevalence of nearly uniform con-
ditions over the immense area covered by the Pittsburgh marsh.

The great excellence of this coal for steam and domestic purposes,
and also for the manufacture of gas and coke, combine to render it the
most valuable bed of coal in the entire Appalachian field.

Page plate 6 gives a view of this bed at Connellsville, the center of
the coke-making industry, and in this the peculiar columnar structure
of a typical coking coal is fairly shown.

It was formerly believed that this bed would not make first-class
coke over any large area outside of the Connellsville basin, but recent
developments along the Monongahela River in Marion and Monongalia
Counties, West Virginia, have proved this belief erroneous, since it is
there successfully coked on a large scale. B

By erushing and washing, where there is too much sulphur present,
there is no reason why this bed will not make coke equal to that of the
Connellsville, throughout all of the region south and west from the
latter.

The roof coals of this bed are never mined ; not beecause they do not
furnish good fuel, but because they are always interstratified with
shale, which renders the mining diffieult. These roof layers often
amount to 3 or 4 feet of good coal, and thus this large quantity of fuel
is continually wasted, though the time will doubtless come in the dis-
tant future when the Pittsburgh bed will be mined over again for the
coal now neglected in its roof and bottom.

FOSSILS OF THE UPPER COAIL. MEASURES.

The flora of the Pittsburgh roof shales as well as of the entire Upper
Coal Measures is very meager, and only a few of the very common
types, like Newropteris hirsuta, N. flexuosa, and Pecopteris arborescens,
are usually found, while the fauna of the whole group, so far as known
at present, seems to be restricted to fresh water types.




CHAPTER 1V,

THE BARREN MEASURES, OR ELK RIVER SERIES,
THICKNESS, CHARACTER, AND EXTENT.

Below the Pittsburgh bed we descend into a very natural group of
rocks (No. XIV) which was long ago clearly recognized by the Rogers
*brothers in both Pennsylvania and Virginia. The group as defined by
them extended from the base of the Pittsburgh coal down to the top of
the Mahoning sandstone, and was called the Lower Barren Measures;
but subsequent investigation seems to render it more desirable to ex-
tend the group downward so as to include the Mahoning sandstone.
This brings the group within the definite limits of two important and
very persistent coal beds, the Pittsburgh above and the Upper Free-
port below ; and hence, for purposes of comparison, study, and all the
uses which classification subserves, is more desirable than the old
system, since the top of. the Mahoning sandstone is too variable a
quantity for the limit of any group.

I have already indicated in a previous chapter that a larger view of
the Carboniferous Measures, which overlooks details invaluable for
classification to the working geologist, would run a line through the
middle of the Barren Measures, and call everything above it, to the
top of the Dunkard Creek series, Upper Carboniferous; that below it,
to the base of the Pottsville conglomerate, Middle Carboniferous, and
the rest down to the Catskill, Lower Carboniferous. Such a classifica-
tion of the Appalachian Carboniferous may be useful for comparison
with the Carboniferous system in other regions and countries, but it is
too general for the practical geologist, and can never supplant that
which has stood the test of long and continuous use. Hence we deem
it best to retain the limits of the Barren Measures intact, with the
slight modification just suggested, and already long in use by the
Second Geological Survey of Pennsylvania.

I have adopted the name Elk River series as a geographical designa-
tion for these beds, since they are very finely exposed along that stream
between its mouth at Charleston, West Virginia, and Braxton Court-
House, or Sutton, nearly 100 miles above.

70
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This series, as thus limited above and below by important coal beds,
consists of two very different members; an upper one composed largely
of shales, therefore soft, easily eroded, and always making rounded
hills and rolling topography ; the other, or lower, composed largely of
massive sandstones which resist erosion and thus form steep clifts, deep
gorges, rugged topography, and wild seenery generally.

These sand rocks form a coping to the Lower Coal Measure hills, and
sap the summits long after the soft beds above have disappeared.

The soil formed by the soft member, while rather thin and not to be
compared in fertility to that of the Upper Coal Measures, yet with care
and a liberal use of lime yields excellent crops and always makes
good grazing lands. But the lower portion, being almost destitute of
lime, and containing so much sand, forms a very poor soil, on which
only the scautiest crops can be grown.

The upper portion always contains a large percentage of red and
marly shales, which make a broad band of red soil from Pennsylvania
clear through eentral West Virginia, to and beyond the Kentucky line
on the one hand, and thence circling around through eastern Kentueky
and southern Ohio, back to Pennsylvania again on the other. These red
clays are the froitful source of landslides, bad roads, and many other
troubles. They cave easily in drill holes, and thus give endless annoy-
ance and expense to oil and gas drillers. Their tendency to slide
causes much expense in cleaning out railroad cuttings, so that a proper
knowledge of their character by engineers would lead to economy of
money in building and maintaining both railroads and wagon roads,

The coal beds of this series are, with one or two exceptions, noted
for their variableness and uncertainty. They may be in fair develop-
ment on one farm, and absent entirely on the adjoining one. They are
also usually rich in ash and poor in earbon, and although they are
patehy in their distribution, yet the main beds appear to maintain the
same horizons in the stratigraphy, and can thus be identified with
reasonable certainty over wide areas. The sandstones found within
the limits of this group are of more economic importance than the coal
beds, since the former nearly always furnish most excellent building
stone, while the latter are commercially valuable only over limited
areas. Iron ore in valuable quantity exists locally at several horizons
in the Barrens, and these will be referred to hereafter in detail.

The limestones of this series, like the coals, are generally thin and
impure, so that they are of more importance in determining the strati-
graphy than for economic purposes.

The entire thickness of the group varies much in different portions
of the Appalachian field, reaching a maximum of 800 feet in the vicinity
of Charleston, West Virginia, while along the northwestern outerop of
the beds in Ohio the minimum is not much above 300 feet.

In Pennsylvania and northern West Virginia the average is about
600 feet, but it sometimes runs up to 630 and down to 550.
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The following sections, taken in the several portions of the Appa-
lachian field, will serve to illustrate both the changing thickness of the
series and the variable nature of the individual beds.
Section in the Pittsburgh region.—We shall begin the
list at Pittsburgh, where the upper half of the Bar-
rens is finely exposed, and the numerous carefully
kept records of drill holes have revealed the constitu-
tion of the lower half, so that by uniting the two we
get the following (Fig. 33):
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F1a. 33.—Section in
the Pittabnrgh vegion.

1

o

O DRI TR i i v imisinsvd
10. Shales, variegated..o....vven.....
BV AN T2 Vs o s wonis oy aiian v saitWibeh by
12 EINOntond . <. ies tevsii s sobooraning
13, Shales, variegated ............

1¢. Limestone, erinoidal ....c...eee...
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In Pittsburgh region.
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Section at Sewickley, Pennsylvania.—At Sewickley, Pennsylvania, a
diamond-drill hole was put down by Mr. Cochran Fleming as a test
for coal. The cores were carefully preserved, and
from them I obtained a very accurate section of the
lower portion of the Barrens, which; combined with
the good surface exposures around Sewickley, gives
the following structure (Fig. 34) for this series in
that region:

;
180 » v N v > .
205 Sewickley, Alleghany County, Pennsylvania

[See niap, H 1.0

3. Pittaburgh ool oo -cicsine
2. Shales, sandstones, and concealed .. 180
3. Sandstone, Morgantown, massive i )

4. Coal, Elk Lick

5. Shales and sandstone

6. Limestone, crinoidal

7. Coal, erinoidal v Ma 1

8. Red shales and sandy beds...... ... 110

9. Limestone, gray, Upper Cambridge ............

10. Shales and concealed ........cocivaan..n. 4

11. Sandy shale

196

12. Dark slate o SRR b pihs Sea s 11 )

13. Limestone, dark, Lower Cambridge .......... i
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= 15, Coal, Masontown..... & S s s 05
e

(16. Sandstone, micaceous, gray

196" { 18. Sandstone, light gray

|
l 17. Fivo clay, sandy..ccccconnenvecanccsscceseove 0 G ]
t

19. Shale, dark gray g 8

|',fﬂ. Sandstone, gray 0 8§

21. Shale, sandy

BRE10 BREE. - ii iv s sacnyonn e Pisissdan sbaie 6 ) 135 7

23. Sandston®...ceecacessanceccacns AARVaN 0 -8 |

\'ll. Slate, gray «=.... P LR R RS R

ﬁ,
|
[
o,
Mahoning saudstone.

25. Fire clay, variegated at base, impure ...... 5 11

926. Sandstone, gray, micaceous ...... e 18

o

6 27. Shales, sandy, blue.......ccceevameiiianans §.0¢ )
| .

i = ‘05‘:: { 20. Upper Freeport coal.
T S

25" Yias'? TOtal......ccccaccnoranidoncacancnnscassocnconssessns 634

28, Sandstone, light gray .ccceeeea... 8 6

The interval No. 2 in this section was estimated,
since the Pittsburgh coal is not found in the imme-
diate vicinity of Sewickley, the highest stratum
remaining there being the Morgantown sandstone,

Fie. 34.—Section at T
Sewickley, Pa. No. 3.
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Section on Dunbar Creek, Pennsylvania.~—Eastward from the Pittsburgh
region, we have a line of measurements of the Barren series which ex-
tend across the Alleghanies. The first one is in the

adjoining county of Fayette, at the foot of Chest-
nut Ridge, made by Prof, Stevenson and published
in his Report KK, page 182. It is as follows (Fig.
35):
Dunbar Creek, Fayette County, Pennsylvania.
2356" [See map, K n.]
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2" 26. Concealed ..... SRR TS olh Swh 3 Wehhas B> C WS ARG el 25 )
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F1a. 35.—Section on —_—
Dunbar Creck, Pa. T SRR N S N LB TR e, T b 508 ¢

The identification of the Lower Cambridge limestone in the above
section is open to question, but the probabilities are in favor of the one
given,
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Section at Ligonier, Pennsylvania.—Eastward from the last locality,
and between Chestnut Ridge and Laurel Hill, the following section
(Fig. 36) of these beds was measured at Ligonier,

Westmoreland County, Pennsylvania, by Prof, Stev-
enson, as given in Report KKK, page 129:
139'¢"
Ligonier, Westmoreland County, Pennsylvania
[See map, J p.|
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Fic. 386. — Section at Mhig o z santi s we as v one
Ligonier, Pa. This and the prec odlng section, as well as the one
which follows, illustrate in a remarkable manner the

rapid variation in the individual elements of the Barrens, while the

total thickness remains almost exactly the same.
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Section near Berlin, Pennsylvania.—Still farther east, in the Berlin
basin of Somerset County, Pennsylvania, and on the very summit of
the Alleghany Mountains, we find this series with the following struc-
ture (I'ig. 37) as determined by Messrs. Platt, with some additions and
modifications by the writer:

Vicinity of Berlin, Somerset County, Pennsylvania.
[See map, K p.}
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| e R e 5 s
F16.37.—~Section
near Berlin, Pa.
Section at Broad Top, Pennsylvania.~—~As showing the remarkable
persistence of this series in its general thickness over the Pennsylvania
.
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field, we give another measurement (Fig. 38) from far east of the
Alleghany Mountains, in the center of the Broad Top
Basin, Bedford County, Report 1%, Stevenson, page 60 :

Broad Top, Bedford County, ¢ nusylvania.

[Seo map, J t.] It
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|==== Section opposite Steubenville, Ohio.—The next line of
sections in this series across the Appa-

A P : : : \
lachian field will begin at Steunbenville, on | |
the Ohio River, and keeping south of the

“*  former line, end at Davis, Tucker County, ;
West Virginia. The following succession | \uad
(Fig. 39) was obtained opposite Steuben- e
ville by combining the surface observa-
=== tions with the records of drill holes and o [29°
shafts: & ; 1
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This shows a westward thinning of about 100 feet
for the series between Pittsburgh and Steubenville.

Section under Washington, Pennsylvania.—Near Wash- e
ington, Pennsylvania, many wells drilled for gas and ?
oil have revealed the structure cf the Barren Measures,
although they lie many hundred feet below the surface.

One of these borings was supervised by Prof. Lin-

ton, of Washington and Jefferson College, and from ri. 30 —Section
opposite Steuben-

the record thus obtained of the Thayer oil well, as - vije, obio.

e —— DR
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published in Pennsylvania Geological Report, 1886, page 764, we get
the following for the Barrens there (Fig. 40):

Washington, Pennsylvania.
[See map, J k.|
Ft. Ft
1. Coal, Pittsburgh.
2. Sandstone. ..... 5 & 65)
v 3. Shale, black : saPEss Gt soo Tnl
4. Shale, red.......... ase 30, 22
00 LIMOSOORIY 2 5a b in e e st ons 5
. 6. Sandstone, Morgantown .. 50
ad 7. Shale, black 25)
3 220" 8. Shale, red and variegated..... 5 60 |
9. Sandstone, hard 20 | 193
10. Shale, black ....... 37 b
=3 11. Sandstone............ . I7J {
Y 12, Shale, red, variegated ......c..eeias oS 34
13. Sandstone, Upper Mahoning............ !
sy 14, Shale, olive green .............cceveunes 4
%y 15. Sandstone, Lower § gray, fineflaggy ..15' 30 48’
3 Mlhnxnn" ..... UWHIRY .o cawnsen 17 § gl
sy 16. Shale, dark, to place for Upper I reeport
s g Al et e 28 E
d BOUME L Zi lsnan os suosmivss votvavntosaisasessny " 548 ; ==’
3 28’ T . = ’
Nos. 8 and 12 are the beds which E— ol
“cave” and give the oil drillers so much ;
e
- trouble,
2 Section near Cannonsburg, Pennsylva- 2 |
nia.—In the vicinity of Cannonsburg, a [ * !
'd . v . .
120 ¥ few miles northeast from Washington,
E ]37, the record of a well drilled for gas on the
| Boyce farm, furnished me by Mr. Wm. :
I’ S. Stevenson, assistant superintendent of E o
the Philadelphia Natural Gas Company, [ :
34 3 3 . . :
gives the following (Fig. 41) as the struc-
ture of the Barrens there : |
Near Cannonsburg, Washington County, Penn-
sylvania,
[See map, J 1. Ft, Ft.
3 OO0tk PIRDUTEER . i coinss consnasvassisses
2. Limestone, bine, hard . 20)
3. Slate, white, s0ft .....ccc0eveeeoe. . 45
2 4. Shale, red.......... ”o i 36
3% 5. Slate, black 9 w
6. Shale, ved.. 7( s
'''''' 7. Sandstone ay, 10
8. Slate, black.. 20
9. Sandstone, gray, 38)
——— R TR T SN T SR S e L 25) &
F16. 40.—Sec llon at Il Blate, black..................... Sk 5
Washington, Pa. 12. Sandstone, gray, h: ud ....... se 20 & 40"
13. Slate, white, soft. oo 10 | 5
34 Bandatone, griy; havd ui . cistacchenvictnssissanstnns & 20 1
15, Slate, blaek. ..... s e b S s ik T 15! a E== =T
16. Sandstone, gray, hard.. 0f 190 Esssuity
17. Slate, black.-........... . 2 A
N Banastone. SrAY, B < socod i cnisnnra v can s dne s Fassn e e ; 5 = =,
CRIRG, BIEE v dics cox cahs 2 diie nitnd s N R R, Tl s> S e v 10 = =9
. Sandstone, gray, h: SR PO b - 3 R el P : :30' =
21, Shells and slate, gray, hard....ccccccevevcassasenccesecssas - 25)
23: Binte, DIROK, SO . covussse vt ssonsiavestvibanbrasiB TS Eadnsnss - 40
3. Slate, with coal, Mahoning....ccovvevrcenencecerencconnns . 5
. Shells, gray, hard .......... ¢ corvese sMELERR NS LR UE 2
DI N s £ v st nenscinos o vnsnoviis soonbssiinn . 40
26. Sandstone, white, hard, Lower A\Iahuum-' ...................... 45
27. Coal, Upper ln«]mxt Fic. 41.—Section
. nearCanpons-
e T e S S eesene esecssussessassenseasenns. 557 burg, Pa.
-
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Section at Morgantown, West Virginia.—From Washington across to
Morgantown, West Virginia, the Barren Measures, as revealed by bor-
ings, hold about the same thickness as in Washing-

e ton County. In the vicinity of Morgantown the
e entire column of the Barrens is exposed, and there
the following structure is exhibited (Iig. 42):
Morgantown, Monongalia County, West Virginia.
[See map, M m.]
227¢" S %
1. Pittsburgh coal
RIS B Y Y PR MRS S PSS SRRy e eI, e 2 |
3. Sandy shales and sandstone................... “
§. Coal, Little Pittsburgh X EEPRa SR 1 G
B . Sandy Shales ..q:... ucuecossnise ‘ . 17 |
6. Limestono............ v mrdd RIS S~ e 1 |
: 20' 7. Yellowish shales with iron or csssvas 10 '
% 8. Sandy shales, and coner 7R W, e R R A - 17
== | 9. Sandstone, rather massive .. . = xy 25 L 997
55' 10. Sandy shales, and concealed. .. S m wd o a e e 15 ‘
1L IR RSET O BRRAREONG s cn oo civivssss i adismssonine 20 "
S 1 12, Blunish green sandy b 2 ;
: 13. Black slate, fossiliferous...... -y sedvay 1 l;
e 14. Limestone, Clarksburg I L T P 1 |
==59'¢" il : |
3 15. Shales and sandybeds. ....onvoiennan.... S5 ¥ {
F= 16. Sandstone, Morgantown ......ccciaeeiinnaccniannn- 20
: 17. Elk Lick coal T
S8 18. Shales, and concealed...ovevncua. chseacanece 85
o l;‘a" 19. Limestone, crinoidal......... ¢ ST A S 1 6
30 20. Variegzated shales 3 A P RER A e 8 S & 6
. Limestone, Upper Cambridge....ca...... P s 1
2. Shalea R Yae s 3w g veiy PR Reads Ll 14 \
23. Sandstone, Upper Mahoning. ..coooioiiiaiaaan. ] 6 [
; 24. Shales and shaly sandstone. ...ceeeeeiiiiiaenan. 30 { 187 ¢
2 (100" ia76" 95. Massive sandstone, Lower Mahoning. ............. 10 y
26. Shales AR Wi s SR L s 40 “
27. Coal, Upper Freeport
o r e R R e R e e B S . T, 561
ES The black fossiliferous slate, No. 13, represents

Fic. 42._Section at Mor. the horizon of the Little Clarksburg coal, and is

S, TN here filled with fish teeth and scales. The Upper
Freeport coal is about 100 feet under the river at the Morgantown
wharf, but southward it rises very rapidly and comes up to the bed of
the river at the mouth of Coburn’s Creek, 2 miles above. It is there
about 4 feet thick and very pure.

s

R e e e i ———
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Section near Little Falls, West Virginia.—In the vicinity of Little
Falls, Monongalia County, 9 miles above Morgantown, the basal mem-
bers of the Barrens can be obtained more in detail

FEE than in the Morgantown section, and the following
(Fig. 43) shows the structure there:
100
Little Falls, Monongalia County, West Virginia.
gl o [See map, M m.]
s’ 2059 It. in. Ft, in.
151" 1. PItobutgh 008l ciser < iss corisinyn insiadnseibaswwiny
R )_“T 2. Shales, sandstoues, and concealed. .................. 100 |
- o Iu;v 8. Sandstone, In XBOD o: icsevrnin oo calvnumemenshas o
z R RRION o5 ot & s o 4 Ui S hue oy n w2 oA RS (TR Sl | 1
OO L 5. Massive, coarse yellow sandstone. .................. -
B el 6. Coaly ghale, Little Clarksburg .... ....ccouceiennnn 0. 6 |
s =) < P : Yo 9
19, 7. Limestone, fossiliferous, Clarksburg ................ 1
| S— .
ERI [ 8. Concealed, shales and sandstone.... ......... e 47
’._' ‘gb" ] D LRDOSIORS, DRBUEIP > ax v » ool s sa g RRiS 06 450w bgensiy 3
o
] 10.Gray and yellow shales. ....cecuenivennniaan i, 0
220"
11 BISCITBIMD .. uoaiinannis tansadossossas - : 38 7
et jevet ( 57 PERRR 2 y
,,,,, 2 | Coal Slate . ...... 4 )
12. Coal, Elk Lick . { Coal.. ... ) A 16 11
o’ J(‘nnvruln-ll with red shale 15 [
Coal, 200& ccvveccnrinesaon O )
£ = I . i i e R s R R Va8 83
14, Limestone, gray and bufl'in several layers, Elk Lick. 6 |
e | 15. Flaggy sandstones andshales.....o.ocovinuannnn... 22 10 83 4
656 . f
e 16. Sandstone, massive, pebbly at base for 4 feet ....... 15 ‘
g 17. Concealed, probably shales ..........cc.cceveuvvacaes 31 )
E=m===" ) 18. Fossiliferous shale, crinoidal ......c.oueiiiniaan. 10
W 24's" . -
1 IR 19. Concealed, red shales and impure limestones ....... 65 6
3 4 ’ .[ok” 20. Limestone, light gray, Upper Cambridge............ 1
b2 |
C;“\ 21, Shales and flaggy sandstones . 24 6
P oy, 22. Sandstone, rather mussive ..........c.oceveienna. 10 10 I
L‘lgl j 23, Concealed, and shales. . .............. B Lot N . Shly ! 105 2
§ Sandstone, Upper Mahoning, massive............... 53 6 )
‘; o Conl, MaBOBINE AL« sidstis rvsnssenunstancies & 1
: . 27" 96, Shales and concealed ..cvevennnveeernnnonans e )
- ll, 27. Shale, greenish, 8andy. .cc.caceaiivisccsvadasovaciass 11 ‘
"
{s2" | 28, Sandy shale and flaggy sandstone. ...co...eoveuvee. 5 2
i o8 ‘ 98 8
S s 29. Shale, greenish yellow ........... - 2 A T . S 12 | >
% 30, Concealed, probably shale ... iiiiaiiannaa.., 17 \
e 31. Lower Mahoning sandston® .........cceveeceecennae 2 6
32, Coal, Upper Freeport.
F1G. 43.—Section at Lit- ———
tle Falls, W, Va. s 7 s s R R S e 687
This section illustrates well the variability of the Barren Measures,
when compared with the previous one, taken only a few miles distant.
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Section at Newburg, West Virginia.—The syncline between the Chest-
nut Ridge and Laurel Hill anticlines crosses the Baltimore and Ohio
Railroad at Newburg, Preston County, West Virginia,

about 15 miles east from Little Falls, and there the
Jarren Measures admit of vertical measurement by
combining surface exposures with the record of the
.
Orrel Coal Company’s shaft. The result is as follows
(Fig.dd):
Newburg, Preston County, West 'irginia.
'
i [See map, N m.]
230' Ft It
1. Pittsburgh coal PR TGS T T A
2. Fire clay....... PR o AR s e PESEER 5) 8
3, Concealed A vs » e S S5 14 .:“
{, Shales, sandy ... PR RN el e 30 509 ;I
5. Concealed.. s 30 &
5
6. Sandstone, pebbly, Morgantown ...... 0 ) il
e ol 5l
7. Concealed ...... S B Geara s s b ey fa 15 ]
8, Sandstone, IAZEY voveeeoeveeeZonstranns cuonn 1¢ 4
9. Shales, sandy SSREI e T e s CST 2 e 10 ) £
H
10. Shales, dark, fossiliferous (crinoidal) 15 ¢
11. Concealed...... Vesvansesesee ¢ 20 ) v
= ¥
12:Red, Marly shalo .8 . tssacncaseisivonssiinces 5 | 3
o' (35" . | §
' 13. Concealed...... SRR bs Bt & sneyee ekl s WRbED 40 = ¥
j1o 9
15’ 14. Sandstone, yellow ...ou. cvoueniuann. swenpi M = E
: * 15. Concealed ..... IRCLONG s 15 | :
20
= ‘ 16. Fire clay and shales ) g
17. Sandstone, massive 0 }
40195' 18. Sandy shale..... it 1t ] 3
| 19. Sandstone, massive 10 & 110
- 410 20, Concealed. .. 10 |
15" ’ |
Sl g 21. Sandstone. ......... »
oo 20' IR TR e )
g o' 93. Coal, Mahoning .. ...ccecesaniveenseradena 1
10' 24. Sandstone...... el SN e e e e . 10 |
K 10 24 |
IR o' l Skale..... Bl e PR f
""" 198" ) 26. Sandstone ..........c... 34 80
. l". Shale. .. 5 . " B S e 1 1
=2428' l'_'z-« Sandstone y
— 71‘ 29, Coal, Upper Freeport
‘IAO‘ PORRL  Je s issscss enssos sanssssasrshsntassssassansdnssases 645
: io' 180"
S 134‘ This is in the same geological trongh as the section
[~ ol ) at Ligonier (Fig. 36), and, as will be observed, agrees

Fm'\-‘\\*-i.f,I\.W\'\it"\“.‘.flt with it in having an unusually large interval between
2 the Pittsburgh coal and the base of the Morgantown
sandstone. It is possible that the Upper Mahoning sandstoue should
not include Nos. 17-20 at this locality.
Bull, 65 6

5
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Section near Fairfax Knob, West Virginia.—About 50 miles east

from Newbarg we come to the North Potomac Coal Basin, the south-

ward extension of the Cumberland or Georges Creek

s field of Maryland, and there, in the vicinity of IFairfax

Knob, Tucker County, West Virginia, the Barrens ex-
e hibit the following structure (Fig. 45):

Fairfax Knob, Tucker County,- West Virginia.
|See map, O o.]

Ft. Ft, in.

1 PIABUERh 00l A L ois o« ovh ons s nas sk s insa vevaasssess

2. Shales and concealed ...... ...c..ciaieseverccrcdecnses 86

2% (Coal , 29
. 3. Coal, Little Pittsburgh . 2 Slate . 0/ ¢ ) .......... 3 9
Coal.. 0/ 6”9
8 BhMORS o sve Buen s erdhns st v T viPsashsanstaunb e 10
( Coal, slaty. 0’ 107)
X e I Coal ...... 1 5|
R B e 9 Slate U 2 s 4 3
| Coal 1 0]
6. Fivoclay andshales .....cciasceiccncssvscesiccccace 10
p 7. Bluo shales with 1000 010 i v aceeicsssorenaveocne 15
200
8. Black slate ............... S Ry S R A e S o
Coal.. 0' 8 )
9. Coal, Little Clarksburg .. < Slate. 0/ 4 5 .. cueivenn 2
Loealed oAt Coal.. 17 07 )
RS 10. Concealed, with sandstones and shales .............. 200
11. Coal, and black slate, Masontown .ceeeecveeecnannaas 3
TR TIN5 o8 v 5 v 4 et s o imaiii v's oo S SEAPS U5 S P ubd e S i oW 50
3. BAndotone, MAMLYE ... v o sorsniconsas soasvnsdvcssss s 25
COORCEIIOR <. o o aabn fiashyns sseak vhabesys ey R 0 ‘
SanAREORe, B, « v iibes 4+ o s vassne 2P SR T u s iwends 1 I, 61
B Oy, JOllON scosis s o oot smensssgnnucnasnsssssces 6
- IDORRDUEN 0 S s v ¥ 56 1o a6 S0 bRl 6 S ST e et s Simie 20
S nientone, MADORIBE - .« .-« casbns cassnc sansanatis de 20

, Soft shale. ..

&t |
g FERE PHBLE . covsninpanesiWain conssvisudtn saossne shnans 9 ‘
B V9T, ot sbally, cosis cave sivbrenssitasvaness AR M S !
= L Biate, HEht BlUo. .. cviicaacachonisvescns sessacssrsses 10 ( s
> ; . Slate, dark 19 |
= ..f. . Sandstone 2 J
=19
- 25, Coal, Upper Freeport.
Fi1G. 45.—Section at i
]‘:Hil'fil.\ Knob, W. o SR S e o S A SRS SR, 538

Va.

The last 100 feet of the section was obtained from the record of a
diamond drill hole put down by the West Virginia Central Railroad
to test the character of the Upper Freeport coal. The writer saw sam-
ples of the Mahoning limestone, taken from the drill hole, and it was
a dark gray, rather pure limestone.

No. 5 is a second Little Pittsburgh coal which is occasionally present
in the Potomac basin and elsewhere.
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Section in Guernsey County, Ohio.—Toward the northwestern side of
the Appalachian basin, in Ohio, the Barrens are thinner than elsewhere,
as may be seen from the following section (Fig. 46),
made by Mr. F. W. Minshall, in Guernsey County,
Obio.
Guernsey County, Ohio.
= [See map, K f.]
Ft. in. Ft. in
1. Pittsburgh coal......c.cc..a....
B BB . i iiii s Tiaat canie vuss 10
3 Limestone ..ccc.couiivninacsaa. 15 !
&I s, R se s s e vue 30 $ 150
O CORBOMON 5.5000 - s o'ssmeend oot 75 |
6. Shales 20 ) )
7. Limestone, crinoidal........... 2 S = o
8. Coal, crinoidal.... T e e =S=20%C22
e R R AR SIS 15
126" 10, Limestone .......ceivuueunnnnn. 10
AR BNRIOE -5 & o s o = 7 et S 35 { 19
12. Sandstone, pebbly ........... . 35 @ 3
b T e R R 5
14. Coal, Bakerstown ............. 2
O BB ol b Reoss s vmns s 35 ) 80" {200°
16. Limestone, Lower Cambridge.. 2
I BERIOR v osiicscvvansonssinos 5 )
18. Coal, Masontown .............. 1 3
IR BRI e haiairTansesasinase S0
20. Sandstone, Upper Mahoning 35 H 112 1)
W 91 Coal, Mahoning.............. 1 8| =
2% Bhales :...:...... 5 e 5
£3. Sandstone, Lower Mahoning 30 (
24. Shales R Ko nati % ey wun ok &y 5 ) R e e S’p-f
25. Coal, Upper Freeport. =
Fic. 46.—Section in s AR G R R R ¢ inio's 305 2
Guernsey County,
Ohio,
Section at Burning Springs, West Virginia.—-At Burn-
ing Springs, Wirt County, West Virginia, the Barren
Measures have the following structure (Fig. 47), ae-
cording to Mr. Minshall: 200( g
Burning Springs, Wirt County, West Virginia.
[See map, P g.]
Ft. in Ft. in,
1. Pitteburgh €0al .cocossrsaniiensiscinaiiccaicannne 5
TR s e R s < 4o S i wer o 2O )
3. Limestons .....cceccsvevivansecsssas e 8 SR 10 : 200
¢ Concenled........ciciseabocicsmerace ood 150 ) PASI———
5. Limestone, orinoidal ..o i..canevin iisensvanniaansnnes 3
6. Coal, crinoidal ........... PRI S s DA ipe 1 8) 40'
T Bhalan ......cicienss oo i bt bn mE gk s WA - 10 |
8. l:ilur.«hlm- .......... RSk R kp e wevbsmee Vals s . ”' Looog s Ee= =
9. Concealed ...:....... Ceseces seRiensTIESsRUEb LS ve BUY _40
10. Sandstone........... 40 | 3 ]
11. Shales....... : 10 ) E=s==33
12. Coal, Upper Freeport. Fii. 47.—Section at

- Burning Springs, W,
DRI s 6 60r coctcaecacccscascsorssbensuptBatentsinasanboses 97 8 Va.
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Section near Huntington, West Virginia.—Near the southwestern
limit of the district, in the vicinity of Huntington, West Virginia, the

F16. 48.—8ection near
Huntington, W.Va.

Barren Measures have the following structure (Fig.
48) according to the determinations of Mr. A, G.
Selby, who made careful measurements of the rocks
exposed there, and combined them with the record
of a boring for gas:

Vieinity of Huntington, West Virginia, along Ohio River.

[See map, S b.]

Ft. Ft
1. Pitteburgh 008l .. 5 cocacirrcorasinsscssiocsnisnarins
2. Red shale, containing limestone nodules . ............ 28 )
3. Sandstone, shaly .............. Teesasbeseny e enseauge 16 l
4. Red shales and shaly sandstone............ccoeen... 101 | 197
8 Coal, Little ClarkaBulR ... iw s nsessiaitanisoorossess 2 \
6. Sandstone, massive, Morgantown .....cce.eieennnnan, 50 )
7. Elk Lick coal 2
B HIDB UMY - vt ot o e on ST E AR ST A Rs v oraa WS s s a Sy es ot 3
L 106
AT TR Y e el e S T A 103 s
10. Limestone, evinoidal .......... S b e AR 2

11. Coal, crinoidal

BRI AREIOE S 25 v svaaii s sass v o e FeCE RS b s ans s s s's s 25T 4

A ARG S5 s i os e a RV e s AR P A 6 dERe 0 eiea e 1

16. Limestone, Lower Cambridge ............... R R 2
BT T T e SR s R SRR E Pt - s S 10 )

17. Coal, Masontown.....cc.ceeee A BT ISR N ol P I 1 [

18. Shales ......... Shsne { 106
10 Bondatone, MahoRIME . .5 cousnss vrursvadscsanpsscnness 125 )
20, Upper Freeport coal.

WOUNY 5. 425 et n sanhn won s mabbons | nnes vy eiess v Pesr- 550 se00b e 660

This is nearly twice the thickness that the Ohio
geologists report for the Barrens along the north-
western margin of their outerop, but all of the meas-
ures thicken very rapidly toward the southeast from
this portion of Ohio. It is possible, however, that

Mr. Selby may have gotten some of the elements of

the section too thick, since there is no single point
between Huntingtonand the Big Sandy where a ver-
tical measurement of all the members can be made.
The true thickness can not be much under 600 feet at
least.

-
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Section near Charleston, West Virginia.—1In the vieinity of Charleston,
West Virginia, and just nocth from it, the Barren Measures attain a
greater thickness than anywhere else in the Appala-

a
chian Basin, so far as known. The following structure
(Fig. 49) may be observed along the Great Kanawha
River there, and its tributary, Two-mile Creek :
140] Near Charleston, West Firginia.
1See map, S 1]
Ft Ft.
 Fl T T T R e N R g T A G, DR
2. Concealed red shales and sandstone.......couee... 140 )
3. Sandstone, massive 2 o TR e . ] 120
4. Red shales, sandstone and concealed ..o onvnnnan d 150 )
E=== 8- Coal, BN L30l7. i o o oS8 o8 L yienigs eamibp st ealisiun uwe 1
0 BRI s hngais o5 bus s avs 10 )
7. Sandstone..... Y e ke oM R 2 2% b G = ~ U 70
8. Shales, marly, with limestone nodules. ... coovinan. 30 e
9. Limestone, impfire (crinoidal horizon) e 5
10. Dark red shales with iron nodules (.. ... ... ... Fer e 30 )
aad i RN i
Conl, impure, Bakerstown. ........c...... i . 5
Fire elay and shales... PR o S R e b Sl o 52 215
14. Sandstone, massive, pebbly............ SR TP 20
15. Shales and sandstone ...... i sen 100
16. Shales, with streaks of coal, Masontown had Cocn 2% )
4 17. Sandstone, very hard )
‘;m 18. Coal, Mahoning .. A RN o M Y- Sk ¥ 4
i 19, Massive sandstone ... c...occcvencsnssen ienen Civen s (i !
4 , 20, Shales ... s RS RIS SR i 5 % 10 !
. i = 21 Coal, Upper Cannelton 2 4
. == "‘}:,‘ 22, Sandstone, massive . oy AP SR s nm e Sy 0 189
_' = -f Sandy shales..cneeean.e 15 |
. Gonl, Middle Canmelton ...... .ccccc vonner cnsacstunas 1]
E .1.‘:3' Black flint L ke nd o SA s npiamhinssagoras : 7 }
= g Shalen... .. ccceccscinisssaatssossscesenssrnisancsanns - 1'}
- 27. Coal, Upper Freeport.

r“y EORY . L il oo sababiesnasesavn b praskases puieey bl . ]
e

As may be seen from these sections

just given, many of the beds which have
received distinet names are not persist-
ent. They oceur at some loecalities buat

are wanting in others, and hence are so
variable that they are never all found in
one section.

We shall now take up the more im-
portant members of the series and de-

sceribe them inmore detail as exhibited at

N——— s their type localities and elsewhere,
F1G. 49.—Section near Che .
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CHARACTERISTIC HORIZONS.
THE PITTSBURGI COAL ORES.

In Fayette County, Pennsylvania, a group of iron ores come immedi-
ately below the Pittsburgh coal, and have been mined for the manufac-
ture of iron for nearly 756 years. They have been very carefully studied
by Stevenson, who describes them in his report (KK) of the Pennsylva-
nia Geological Survey. He gives the following as the general section
of the ores:

PHAGDRREY BOAL . caisilivnocn vunsbsvansscs 3 swes sor

O (i victas vesnivarmilnies Bhaens s sk Casins 2 to 8 feet.
(TR U R ) AR AR T e e R 1 to 0 foot.
DY cii o sbnimng s TowaaTns snen 4 inches to 1 foot 6 inches.
Condemned flag ore..... SIS e e e g SR 1 to 0 foof.
Ol . cavasve camnrn i S e 4 inches to 2 feet 6 inches.
IS BOtom 0. 0o, . o i oo enosinsuin 1 foot to I foot 8 inches.
01 1 R SRS B S S e e AT 10 inches to 5 feet.
Red flag ore ........... = RSy TSN 2 inches to 6 feet.
LB T O I MR S S U IR e S AL L N L . 8 1 to 3 feet.
WOHOVE FRE RO < s ¢ 060 2 solnia nahh TR b s b T Seir b 4 inches,

This succession does not, of course, represent the structure of the ore
layers at all localities, as the thickness and quality are constantly vary-
ing.

The ¢ Blue Lump ” and the ¢ Big Bottom ” beds are of the most im-
portance, and it is from the former one especially that Mr, F, H, Oli.
phant manufactured iron so long and sucecessfully at Fairchance.
These ores are confined principally to the Blairsville basin, in Fayette
County, though they extend into the edge of Monongalia County to the
south, and have been recognized on the edge of Greene County to the
west.

‘When these ores are not present their places are often occupied by
ferruginous limestones or shales, though occasionally a sandstone
stratum comes in close under the coal and cuts out everything else.
This interval, immediately below the Pittsburgh, for 30 to 40 feet is
more variable than any other portion of the Barrens, and hence it is
useless to attempt to classify its rocks.

THE LITTLE PITTSBURGII COAL.

At a varying interval of 25 to 60 feet from the top of the Barrens
there often occurs a thin and usually impure coal bed, which has been
termed the Little Pittsburgh coal, from the fact that it is so close to
the great bed above. The thickness selc.om exceeds two feet, and it is
often only half that. The best development of this coal which the
writer has ever seen occurs in Fairfax Knob, Tucker County, West
Virginia, at the locality of Section 45, where the bed is neariy 4 feet
thick and is locally known as the ¢ coking vein,” from the fact that it
has the typical structure of a good coking coal.
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Occasionally there appear to be two of these beds, one at 20 to 30
feet below the Pittsburgh and the other at 50 to 75 feet helow, but
they may probably both be splits from the same bed.

The Little Pittsburgh coal is quite persistent at the northern end of
the Appalachian coal basin, but it disappears sounthwestward across
West Virginia and is seldom seen beyond Harrison County. It also
fades away southward in Ohio, since it does not appear in any of the
Ohio sections, unless it should be the ¢ Jeffers” coal of Prof. Andrews,
in Gallia County. That, however, may possibly represent the Pitts-
burgh bed. In the vicinity of Wellersburg, Somerset County. Penn-
sylvania, there appear to be two of these Little Pittsburgh beds, and
the upper contains 3 to 4 feet of good coal, while the lower is only 18
inches thick.

THE PITTSBURGH LIMESTONES.

There are very frequently two limestones in the shale interval of 50
to 75 feet below the Pittsburgh coal, one of which comes above the
Little Pittsburgh coal and the other a few feet below. They are both
known under the general name of Pittsburgh limestone ; buat it would
be better to call the first one Upper Pittsburgh and the other one
Lower Pittsburgh. The first is seldom more than 3 to 5 feet thick, but
the latter is occasionally much thicker, as”it is the more persistent of
the two, being purer and frequently quarried and burned into lime for
agrienltnral and other purposes.

THE CONNELLSVILLE SANDSTONE.

At a short interval under the Lower Pittsburgh limestone there is
often found a massive sandstone which is frequently conglomeritic.
This rock rises from the bed of the Youghiogheny River at Connells-
ville, and was named from that locality by Dr. Stevenson. Being one
of the eliff rocks in the Barren Measures, it has played an important
part in shaping their topography. It is especially hard and massive
in the Camberland or Georges Creek basin, and the rounded hills
which hold the ¢ Big” (FPittsburgh) ¢ vein” rest on a platform of this
rock, which, owing to its erosion-resisting power, makes a bold terrace

y

far up the mountain sides after all the soft beds above have disappeared.
It is this great bed of pebbly sandstone that caps the summits in the
center of the trough south from Elk Garden, after the Pittsburgh coal
has disappeared, forming almost level plateaus over thousands of acres
where the great Pittsburgh bed is missed by an interval of only 50 to
60 feet.

The same pebbly sandstone marks the summits of the hills at Beling-
ton, Barbour County, West Virginia, and forms huge cliffts at many
points along the Monongahela River between Fairmont and Morgan-
town.

At Connellsville the top of this stratam lies about 60 feet under the
Pittsburgh coal ; but this interval is sometimes as small as 40 feet, and
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again increases to 80 or 90. 'When not pebbly it frequently furnishes
excellent l)i‘lilding stone. The thickness varies from 25 to 50 feet, but
it is often absent as a massive rock, and then its place is filled with
sandy shales or flaggy sandstone.

THE LITTLE CLARKSBURG COAL.

By this name has been designated a bed of slaty coal which occa-
sionally makes its appearance close under the Connellsville sandstone,
and 100 to 125 feet below the Pittsburgh coal.

At Clarksburg, West Virginia, the coal in question crops out along
the bed of Elk Creek for a considerable distance, and is 14 to 2 feet
thick, but poor and slaty. 1t is called Little Clarksburg to distinguish
it from the Pittsburgh coal, which is extensively mined in the vicinity
of that town, and is locally known as the Clarksburg bed.

Very ‘frequently this coal is represented by a bed of black slate,
which is filled with fish remains, teeth, scales, ete. The deposit in
question is rarely more than 14 to 2 feet thick, and is often absent
altogether, so that it is of very little economic importance, though in
the Wellersburg region of Somerset County, Pennsylvania, it attains
a thickness of nearly 6 feet, and contains some good coal, being known
as the “6-foot ” bed. -

THE CLARKSBURG LIMESTONE.

Direetly under the last described coal there often ocears a limestone
which is finely exposed in the vieinity of Clarksburg, along the bed of
Elk and the West Fork River. The upper portion is there rather
slaty, and filled with fossil ostracoids and fish remains. The next luyers
under this are very compaet, and come out in peculiar rhomboidal
blocks. This entire limestone series is 20 to 30 feet thick, and some of
the layers are quite ferrnginous, so much- so that they were mined for
ore many years ago at an old charcoal farnace on Elk. Sowme iron ore
was also obtained near Clarksburg from the roof shales just above the
Little Clarksburg coal, and used in this furnace. The Clarksburg
limestone is rather widely distributed in Pennsylvania and northern
West Virginia, and is frequently mined, since many of its layers fur-
nish good lime for fertilizing and building purposes.

THE MORGANTOWN SANDSTONE.

At 25 to 40 feet under the Clarksburg limestone, and separated from
it by soft shales, we find one of the great sandstone borizons of the
Barren Measures. This rock was named by Dr. Stevenson from its
fine exposure at Morgantown, West Virginia, where it has been exten-
sively quarried and used in building the State University and other
structures. ATf this typical locality the top of the stratum lies about
200 feet below the Pittsburgh coal, and the thickness of the sandstone
is 25 feet. It is of a yellowish gray cast, of medium grain and hard-
ness, and splits readily into blocks of any desirable size. Scattered

)
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through the rock are stains of peroxide of iron and also a considerable
quantity of feldspar grains, which arve generally decomposed, thus
giving the surface of the stone a mealy look. In some of the crevices
and cavities of the sandstone pure kaolin has accumulated from this
source. The base of the sandstone is often conglomeritic and some-
times brecciated.

This is a quarry sandstone nearly everywhere that its outcrop ex-
tends. All along the Monongahela River it has been guarried and
used in building the locks of the Slack Water Company. The stone
dam, No. 9, was built of rock from this stratum. It is one of the most
persistent members of the Barren Measures, and often makes high
cliffs. It caps the hills in the vicinity of Grafton, West Virginia,
where it is also quarried, and it makes a lime of conspicuous bluffs from
there to beyond Newburg, along Three Fork, and far up into Barbour
County along the Valley River. Along the North Potomac River, in
Mineral, Grant, and Garrett Counties, the same rock is found, and on
the Great Kanawha, Guyandotte, Big Sandy, Big and Little Muskin-
gum, and other tributaries of the Ohio, this bed is generally conspicu-
ous. At Huntington, West Virginia, on the banks of the Ohio, it is 50
to 60 feet thick, while on Crooked Run, Monongalia Uounty, near the
Pennsylvania line, the stratum is 100 feet thick. Itis the first oil rock
on Dunkard Creek, and some of the wells produced largely from it. In
the deep borings of Washing:on County, Pennsylvania, where it under-
lies the surface 500 to 1,000 feet, this stratum is 35 to 50 feet thick, and
generally contains salt water.

THE ELK LICK COAL.

Immediately under the Morgantown sandstone, or separated from it
by only a few feet of shale, there comes a coal of very wide distribution
which oceasionally attains workable dimensions.

This name was given the coal in question by the First Geological Sur-
vey of Pennsylvania, but'the place of tie bed in the series remained
uncertain till Messrs. Platt, of the Second Survey, recently deter-
mined the matter finally by identifying the massive sandstone above it
at the typical locality as the Morgantown.

This eoal attains a thickness of 4 feet in Somerset County, Penn-
sylvania, and has there been mined to a considerable extent for loeal
use.

In Westmoreland, Fayette, and Alleghany it seldom exceeds 2 feet,
and is generally less, but quite persistent.

In Preston County, West Virginia, north from Cheat River, this bed
has been mined to a considerable extent and is known as the “top
vein,”  In the summits near Bruceteu it is 4 feet thick and a rather
good coal.

At Morgantown it is nearly 4 feet thick, but rather poor and slaty.

South from Monongalia County, it is occasionally seen, but is not so
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thick as at the northern end of the field. At Glenville, Gilmer County,
it is in the bed of the Little Kanawha River, and 18 to 20 inches thick.
The same coal is also recognizable on the Big Kanawha, but is there
quite thin. In the seetion (48) at Hantington, West Virginia, Mr.
Selby finds this coal 2 feet thick but very slaty.
It is not often reported by the Ohio geologists, and hence may fre-
quently be absent from the measures in that State.

THE BLK LICK LIMESTONE.

In seetions 37 and 43, a limestone is seen at a short interval below
the Elk Lick coal, and from its oceurrence at this horizon in Somerset
lounty, Pennsylvania, it has been termed the Elk Lick limestone by
Mr. Franklin Platt, of the Second Geological Survey, Pennsylvania.
The stratum in question oceurs at 200 to 240 feet under the Pittsburgh
coal, and is not always present.
As exhibited in Somerset County, Pennsylvania, this limestone is of
a light gray color, and often tinged with buff, the same being true of it
in Monongalia. Platt reports it as 12 feet thick in Somerset, but in
Monongalia it is only about half that, and is not persistent.

THE CRINOIDAL LIMESTONE (GREEN FOSSILIFEROUS LIMESTONE, AMES LIMESTONE),

The next step downward in the rocks takes us to a very important
horizon and one which marks a change from fresh or brackish water
deposits to marine conditions, for here we get abundant marine fossils
for the first time in deseending the column of rocks.

The bed in which these fossils oceur has received several names.
The geologists of the First Geological Survey of Pennsylvania called
it the Green Fossiliferous limestone, the Ohio Survey has termed it the
Ames limestone, while the Second Geological Survey of Peunsylvania
has termed it the Orinoidal limestone. This latter name is so well
known now in geological literature that it is probably best to let it stand,
though as a synonym and geographical designation the Ames lime-
stone may be retained.

The character of this stratum and its fossils have been admirably
worked out by Stevenson, who first showed its importance as a strati-
graphical horizon. It comes almost exactly midway in the Barren
series, and hence it is a eonstant datum from which the geologist can
measure either upward or downward to identify the rocks.

When onee thoroughly known it can not be confused with any other
rock in these measures, since it is the highest bed that contains abun-
dant Brachiopods and Lamellibranchs, and its lithology is distinectly dif-
ferent from anything else. Prof. Stevenson thus aptly describes its
general features: * Dark bluish or greenish gray, tough, and breaks
with a granular surface much resembling that of a coarse sandstone.
* * *  In all cases it is fossiliferous and contains immense numbers
of crinoidal stems and spines or plates.”

.
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Its common fossils are: Productus Nebrascensis, P. Prattenianus, P.
longispinus, P. semi-reticulatus, Hemipronites crassus, Spirifera camerata,
8. plano-convexa, Athyris subtilita, Lophophyllum proliferum, Zeacrinus
mucrospinus, together with the undetermined plates and stems of eri-
noids.

“Throughout Pennsylvania this stratum comes about 275 to 300 feet
below the Pittsburgh coal, and the same distance above the Upper
Freeport, thongh occasionally this last interval is increased to 350 feet.
The rock is rarely more than 2 feet thick, and often not so much, but is
wonderfully persistent. Even when not present as limestone its hori-
zon is almost invariably made known by the fessiliferous shales which
accompany the bed.

Through Ohio this rock is almost continuously present from the point
where it enters the State near Steubenville clear around to where it
leaves it at the Kentucky line near Catlettsburg.

Opposite Steubenville the bed is 8 to 10 feet thick, but this is unusual,
since it is only 1 to 3 feet at most points in Ohio.

The interval between this rock and the Pittsburgh coal decreases
westward to 200 feet on the Ohio River at Wellsburg, and farther west
in Ohio the interval still further declines to 140 feet, but where it leaves
the State at the southwest it increases again and gets to be 300 feet
opposite Huntington, West Virginia.

Through this latter State the limestone holds its place very regularly
in the series from the Pennsylvania line southward into Harrison and
Lewis Counties, and it is also present on the Voleano uplift at Burn-
ing Springs and other points, still holding its characteristic fossils. 1t
disappears, however, in passing from this Little Kanawha region south-
ward to the Big Kanawha, for when we eome to this latter stream the
fossiliferous limestone is gone, and its horizon replaced near Charles-
ton by a thin, impure limestone which holds only minute fresh water
forms. It is highly probable, however, that the crinoidal bed comes in
again a few miles north from Charleston, since on the Big Sandy it was
followed 20 to 25 miles above the mouth of that stream, and there it
still retains its erinoidal phase, though getting very impure where last
seen in that valley.

THE CRINOIDAL COAL.

Immediately under the last described limestone we very often find a
thin coal bed, which seldom exceeds 18 inches in thickness, and hence
is of very little economic importance. In Somerset County, Pennsylva-
nia, Mr. Franklin Platt identified with this coal No. 8 of the Berlin (37)
section, a very impure, slaty bed, oceurring in several layers in the vi-
cinity of Berlin, where it is altogether 7 feet thick, and locally known
as the Platt coal. If this identification be correct, this is the greatest
development the coal ever attains.

There is only one other locality besides the Berlin region where
this coal has been mined to any considerable &xtent, and that is at




92 THE NORTHERN BITUMINOUS COAL FIELD, {BULL. 65.

Barning Springs, Wirt County, West Virginia. Here it was mined
and used for fuel in drilling the numerous oil wells once put down there,
and it is still taken out on a small scale for domestic purposes, though
only 20 inches thick. Sowme very finely preserved fossil Brachiopods
and Lamellibranchs have been obtained from the roof shales of the
coal at Burning Springs, since it there comes only 2 to 5 feet below the
Crinoidal limestone.

The ¢« Weller” coal, near Wellersburg, Pennsylvania, is probably
identical with this bed. .

RED SHALE BEDS,

Throughout most of the Pennsylvania and West Virginia region, the
‘rinoidal limestone is underlaid by very soft, red, and variegated shales,
and marly clays. They make a broad red band in the soil wherever
they extend, and are a great nuisance along roads and railroads, since
when wet they decompose into a greasy mud, which produces many
landslides and slips.

It is this stratum which causes so much trouble to the oil and gas
drillers of southwestern Pennsylvania and the adjoining regions of
‘West Virginia, since it is so easily reduced to mud, which rans into the
hole and fills it up, so.that casing must be put through the stratum as
soon as the drill has penetrated it. Irom this tendency to slide out
into the drill hole, it is termed by the oil drillers the ¢ caving ” rock.

Over a large portion of Ohio and in many regions of West Virginia
a hard, bluish gray limestone, not at all or but sparingly fossiliferous,
occurs near the center of this shale interval. The bed is 3 to 10 feet
thick, and in Ohio is generally ealled the Ewing limestone. It is shown
in the West Virginia sections at Burning Springs (47) and at Hunting-
ton (48), and it is recognizable at many other points in the State.

The rest of the Barren Measures from this red shale down to the Ma-
honing sandstone is extremely variable. Sometimes it is nearly all
shales, much of which is red, and ¢ caves” in drilling through it, just
like that nnder the Crinoidal limestone, and again as in the Berlin see-
tion (37) it contains 3 or 4 coal beds, and as many limestones.. Some of
these, however, are rather persistent and will be referred to in detail.

THE BAKERSTOWN COAL.

At some localities in western Pennsylvania a bed of coal is found 75
to 90 feet uuder the Crinoidal limestone. This bed is mined in the vi-
cinity of Bakerstown, Alleghany County, and it has been designated
from that village. As there exhibited, it is not quite 3 feet thick and
rather slaty. In the Berlin region a coal called the Price bed seems to
come at this horizon. It is about 4 feet thick and furnishes some val-
unable fuel in Somerset County.

In Section 37 will be found some thin coal beds under the Price coal,
which are rarely represented in any other section of .the Barrens.
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Among these are the Coleman, Philson, and the one a few feet under
the Price bed; but they are all local, though occasionally we find traces
of some of them in other regions than Somerset County. This whole
interval for 100 feet below the Crinoidal limestone is so extremely vari-
able that the classification for one region is of very little use in another.
An instance of this is seen at Saltsburg, Pennsylvania, where a great
sandstone 100 feet thick comes into the series a few feet uunder the
Crinoidal limestone horizon. This was termed the Saltsburg sandstone
b‘v Stevenson, but it is hardly persistent enough to classify as a regu-
lar member of the Barrens. In the Charleston, West Virginia, region
a massive pebbly sandstone becurs not far from the horizon of the
Saltsburg rock, and the one which caps the hills at the mouth of the
Big Sandy River may be identical with the same bed.

THE CAMBRIDGE LIMESTONES.

At many localities in Ohio two dark fossiliferous limestones oceur
only 20 to 30 feet apart, and Prof. Orton, director of the Ohio Geologi-
cal Survey, has named them respectively the Upper and Lower Cam-
bridge limestones. In Ohio these beds generally occur from 90 to 130
feet under the Crinoidal limestone and are always very fossiliferous.

In many regions of Pennsylvania two dark fossiliferous limestones
occur, which corrvespond to the two in Ohio, only there they are 60 to
70 feet apart, and the upper one 90 to 120 feet under the erinoidal bed,
while the lower one is 150 to 190 feet below the same horizon. I have
identified the two in Pennsylvania with the two in Ohio, and have also
adopted the Ohio names, since the Pennsylvania beds are known under
several names in different parts of the field, while the Ohio names are
now well established. The upper one is the lighter colored of the two,
and while generally fossiliferous, the fossils are not so abundant as in
the lower limestone. This upper one was termed the Pine Creek lime-
stone in my Report Q of the Pennsylvania Survey, while in Somerset
County it seems to be identical with the Coleman limestone of Platt.

At Morgantown, West Virginia (Section 42), this bed is dark, quite
fossiliferous, and lies 85} feet below the Crinoidal limestone.

The term Black Iossiliferous limestone of the First Pennsylvania
Geological Survey Reports was probably applied quite as often to this
upper rock as to the lower one, since at times they very closely re-
semble each other, and contain practically the same fossils.

The interval separating the two limestones is generally shale in Ohio,
but in Pennsylvania it is sometimes a massive sandstone, and 60 to 90
feet thick.

The Lower Cambridge limestone is identical with the one termed
srush Creek limestone by the writer in Report Q, Second Geological
Survey of Pennsylvania, but the geological horizon of that limestone
was there placed lower than it should have been by 50 to 60 feet, since
it was considered to belong between the two members of the Mahoning
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sandstone, instead of above both members, and hence the term Brush
Creek limestone should be dropped from the nomenclature, and Lower
Cambridge substituted. This lower limestone is very fossiliferous,
often béing a mere mass of Brachiopods and Lamellibranchs, of which
the most common are Chonetes mesoloba, Athyris subtilita, Pruductus
Nebracensis and a large Solenomya, together with Nautilus occidentalis
and Orthoceras cribrosum.

This bed seems to be quite as persistent in Ohio as the Crinoidal
limestone, since it is present in almost every section at the proper
horizon, from Steubenville clear around to Ironton, near which latter
point it is only 75 feet above the base of the Barrens.

In the hills at Catlettsburg, Kentucky, a dark fossiliferous limestone
oceurs at 160 feet above the Upper Freeport coal, but this is probably
the Upper Cambridge, and the same limestone occurs in the summits
of the hills opposite Louisa, Kentucky, at 200 feet above the Upper
Freeport bed. It is barely possible, however, that this may be the
Lower Cambridge limestone, since the Barrens thicken very rapidly
southward from their northwestern outerop. In the Berlin section,
(37), the Lower Cambridge limstone appears to be represented by the
Philsoun limestone of Platt. The ¢ calcareo siliceous rock” of Hildreth,
in Ohio, appears to represent the same bed.

THE MASONTOWN COAL.

At an interval of 5 to 20 feet below the Lower Cambridge lime-
stone there occurs a coal bed which has quite a wide distribution. 1t
attains its best development in the region of Masontown, Preston
Oonnty, West Virginia, and it has been designated from that village.
It is there, and at many other points in the Preston basin, mined for
domestic purposes, being known as the *4-foot” bed, and is a dry,
open-burning coal, highly prized for domestic fuel. It is everywhere
preferred to the Upper Freeport, which is accessible in the same
region.

This appears to be the same bed which the writer described in Re-
port Q, Second Geological Survey of Pennsylvania, under the name of
Brush Creek coal, since a diamond drill hole has recently shown that
the Brush Creek bed lies 135 feet above the Upper Freeport coal instead
of 75, as formerly supposed, and hence it is deemed best to drop the
name Brush Creek altogether for both the coal and the limestone.
This Masontown coal is generally the first one above the top of the
Mahoning sandstone, and the interval separating it from the latter varies
from 5 to 50 feet. Very frequently the coal is only one-half to 1 foot
thick, and sometimes 1t is represented only by black slate.

Near Gallitzin, Pennsylvania, it is seen in a cut on the old Por-
tage Railroad, where it is only one-half foot thick, but it is overlaid by
3 to 4 feet of black slate. The coal is here 140 feet above the Upper
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Freeport coal as measuredin the McCoy shaft, which starts at the hori-
zon of the Masontown bed.

This coal is reported as present at many localities in Ohio, though
there it seldom exceeds 2 feet in thickness. It is probably this bed
which has been opened near the summit of the hill opposite Louisa,
Kentucky, where it is 2 feet thick and rather slaty,

In the Belington basin, Barbour County, West Virginia, this coal
attains a fine development and is often 4 to b feet thick with 6 inches
of bony coal near the center.

THE IRONDALE LIMESTONE AND ORE.

Directly under the Masontown coal there is occasionally found a bed
of buffish gray limestone, which at Irondale, Preston County, West
Virginia, and adjoining regions, is accompanied by a bed of iron ore
immediately under the limestone.

When the ore is present, however, the coal above is generally absent,
as is the case at Irondale and Gladeville, Preston County, where the ore
has been used to a considerable extent. It varies in thickness from 1
to 2 feet, and is rather siliceous, there being only about 38 per cent of
metallic iron in the ore. It comes 155 feet above the Upper Freeport
coal, and hence its horizon is assigned to that of the Masontown coal,
since the interval agrees, and then a similar limestone 3 feet thick is
seen under the coal at Albright and other localities in Preston County.

THE MAHONING SANDSTONE.

This is the lowest sandstone deposit of the Barren Measures, and al-
though at times consisting of one solid rock, yet it is generally complex.
The usual rule is for the mass to divide into two sandstones, an Upper
and Lower Mahoning, each 40 to 50 feet thick, with a shale interval
between containing a coal bed and limestone or iron ore, but sometimes
when the group reaches a great development, as on the Big Kanawha
(Section 49), it contains three coal beds, and as many sandstone divi-
sions. This is exceptional; however, the normal structure having only
two sandstones with one included coal, the whole series being 100 to
150 feet thick.

The wild scenery and poor soil of the lower portion of the Barrens
are largely due to these sandstones. Being frequently quite hard and
even pebbly, they cap the hills long after all the other members of the
Barrens above have disappeared, and they have thus protected the .

-underlying Lower Coal Measures over wide areas where the latter
would otherwise have been carried away by erosion.

In Wyoming County, West Virginia, they cap the summits of Guy-
andotte Mountain at an elevation of 3,000 feet above the sea. Much of
the Lower Coal Measures between that mountain and the Great Ka-
nawha River would have been swept away but for this massive coping.

1t is the same friendly cover that has preserved large areas of the
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Coal Measures on the summits of the Alleghany Mountains, and in iso-
lated basins like Broad Top. The great tunnels on the Pennsylvania
and Baltimore and Ohio Railroads, Gallitzin and Kingwood respect-
ively, pass under domes of this sandstone group. Some portions of
this sandstone nearly always furnish good building rock, the Govern-
ment locks on the Great Kanawha being constructed of it. The same
stone is also largely quariied along the Ohio River hills in Beaver
County, Penusylvania.

The Upper Mahoning is generally more massive than the Lower one,
and is the conglomeritic member, since it is often a mere mass of quartz
pebbles, having once been quarried for mill stones on Cheat River near
Morgantown. In the Great Kanawha region this rock is extremely
hard and siliceous, and at many points a mere bed of pebbles, some of
which are as large as an egg.

THEMAHONING CoOAL,

This is the coal bed which is so often bound up between the two
great divisions of the Mahoning sandstone. It was formerly called
the Brush Creek by the writer, but as the place of that coal was mis-
understood, it is thought best, as already stated, to drop the name en-
tirely, and replace it with the name Mahoning, since it comes in the
middle of the Mahoning sandstone. It is possible that the Gallitzin
coal of Platt in Cambria and Blair Counties may belong at this horizon,
but owing to the uncertainty connected therewith it has been deemed
best not to adopt that name.

This is & very widely distributed coal bed, and frequently attains
commereial importance. It is the coal No. 7 of the eastern Ohio series,
where it is 3 feet thick and very excellent fuel. It is mined at many
localities in Ohio, as well as in Pennsylvania.

On the Great Kanawha River, a few miles above Charleston, this bed
swells out to a thickness of 17 feet in the vicinity ot Ceoalburg; but
much of this is slate and bone, there being only 5 to 6 feet of good coal
in the bed. There is probably a considerable area of this coal of mer-
chantable thickness in the region southwest from the Great Kanawha,
since it is several feet thick along the summits of ridges in the Huff
Creek Mountains, at the southern line of Logan County, and the same
bed is 5 feet thick along the Tug branch of Big Sandy, and in the
Peach Orchard region of Kentucky, where it occurs 235 feet above the
Peach Orchard bed (Winnifrede). The coal is quite hard, and in many
places a ¢ block” coal through this southwestern region. The interval
of this bed above the base of the Barren Measures varies from 50 to
175 feet, this latter being the figure at Coalburg and Peach Orc¢hard.

I'HE MAHONING LIMESTONE,

Oceasionally a limestone comes into the serics immediately under the
Mahoning coal. In Beaver County, Pennsylvania, it is often 5 to 8 feet.
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thick, and is locally termed the ¢ Summit” limestone. It is not a per-
sistent bed, being muach less so than the coal of the same name above,
and when present it is often imvnre and ferruginous.  In fact it is ocea-
sionally an iron ore, the Johnstown ore of Pennsylvania being identical
with this stratum.

THE UPPER AND MIDDLE CANNELTON COALS,

Along the Great Kanawha, where all of the measures have thickened
up so abnormally, two other coal beds make their appearance in the
Barren series below the Mahoning coal, and they have been termed the
Upper and Middie Cannelton, from a locality on the Kanawha where
both are exposed. The former has there been mined for a long time in
the summit of the hills, where it furnishes 35 feet of' excellent ¢ block”
coal. It comes 90 feet above the base of the series, but the interval
constantly decreases northward, and at Charleston is ounly 40 to 50
feet. AS this interval decreases the coal becomes inferior, until at
Charleston it is represented by some coaly streaks only, about the mid-
dle of the Lower Mahoning sandstone.

The Middle Cannelton coal never attains commercial value, and is
found only in the region of Cannelton and southward. It is slaty,
worthless, never more than 3 feet thick, and comes 20 to 25 feet above
the base of the Barrens.

The Lower Mahoning sandstone is generally of a bluish gray color,
quite homogeneous, and often an execellent building stone. Though
occasionally containing pebbles, it is much freer from them than the
Upper Mahoning. The thickness varies from 30 to 50 feet, except in
the Kanawha region, where it splits up into two or three divisions, and
is more than 100 feet thick.

The shales which separate the Upper and Lower Mahoning sand-
stones are sometimes red, or variegated, as in the Sewickley section
(34); and, occasionally, as in the vicinity of Tunnelton, Preston County,
West Virginia, good fire clay occurs at the horizon ¢f the Mahoning
limestone. :

Both members of the Mahoning sandstone are occasionally oil-pro-
ducing, but more generally the upper one, this being the main oil rock
at Bobtown, on Dunkard Creek, Greene County, Pennsylvania, and
on Whitely Creek, Itis known to the oil producers as the “Dunkard
sand,” and it is also oil-bearing in the Macksburg and other regions of
Ohio.

The shales which usnally intervene between the base of the Mahon-
ing sandstone and the Upper Freeport coual often contain fossil Brach-
iopods and Lamellibranchs, as well as the common coal measure plants.
They are quite variable in thickness, the Lower Mahoning sometimes
cutting out the shales entirely and resting on the Upper Freeport coal,
while again the shales may thicken up to 50 feet,

Bull, 65—~—7
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THE KANAWIHA BLACK FLINT.

In the midst of the shales at the base of the Barrens, and apparently
at the horizon which usually contains the marine fossils, there occurs
along the Great Kanawha River a peculiar dep sit, known locally as a
the ¢“Black Flint.,”- It makes its appearance in the section first at
Charleston, and oceurs from there southward along the river until the
Barrens disappear from the summit of Gauley Mountain, 50 miles dis-
tant. el

The distribution of the flint appears to be confined to a velt along
the river 10 to 12 miles wide, since at 5 to 6 miles back on either side it
generally disappears from the section, so as to be no longer recogniza-
ble. It is not confined to the Kanawha region however, since the
deposit is visible near Clay Court House, on Elk River, and near the
California House, on the crest,of the Burning Springs anticlinal, where
it crosses Hughes River at the corner of Wirt and Ritchie Counties,
The rock varies from 5 to 15 feet in thickness, and is usually of a dark
or bluish black color, though at the California House it is light colored.
Being almost indestructible by atmospheric agencies, it has played a
conspicuous part in shaping the topography in the Kanawha region,
since it protects the underlying beds from erosion. Through the ageney A
of heat and cold it finally breaks down into oblong and rudely rectang-
ular blocks which everywhere line the beds of streams and cover the
surface below the line of outerop. The Indians manufactured arrow
heads and other implements from this material, so that pieces of it have
been found as far north as Pennsylvania. It is evidently a marine
deposit, since it is distinetly stratified, and specimens of Discina, Spi- ‘
rifera, and Productus are common in the less siliceous layers. The flint
is evidently derived from the skeletons of diatoms and protozoa, though
no microscopic examination has been made.
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CHARTER-V.
THE LOWER COAL MEASURES, OR ALLEGHANY RIVER SERIES.
THICKNESS, CHARACTER, AND EXTENT.

Jelow the Barren Measures or Elk River series there occurs a group
of rocks (No. XIII) which always holds valuable coal beds. From the
fact that they are finely exposed along the Alleghany River, they were
long ago called the Alleghany River series, and their geological posi-
tion in the general scale of the Carbouniferous gave them the name
Lower Coal Measures. The discovery in recent years that the next
lower group of beds (the Pottsville Conglomerate) sometimes holds
workable coal, has been used as &n argument by some geologists for
breaking up the old nomenclature and rearranging the Carboniferous
into new groups, but this nomenclature is go convenient, and expresses
the natural divisions of the rocks so well, that it would be very unwise
to make any such changes as have been proposed, since it would be of
no particular service and would only bring confusion to the minds of
many people interested in Carboniferous geology who are now thor-
oughly conversant with the old and tried nomenclature of Pennsylvania
and Virginia. Hence, while for strictly scientific parposes it may be
well to group the Carboniferous rocks on a wider basis as proposed in
a former part of this report, yet for every day field work in practical
geology, the old nomenclature can not be improved upon.

The Lower Coal Measures, as now limited, begin at the top with the
widely distributed and valnable Upper Freeport coal bed (a horizon
which is easily recognized anywhere by the field geologist) and extend
down through several beds of shale, limestone, coal, and sandstone till
a horizon is reached where a marked change in lithology takes place,
the sandrocks becoming harder, more massive, and often pebbly, accom-
panied with a corresponding change in the character of the imbedded
fossils.

The thickness of this series varies greatly in different portions of the
field, being not far from 300 feet in western Penusylvania, and seldom
less than 250 feet anywhere in that State, except in the Broad Top
field. But westward through Ohio the thickness of these measures
declines until around the northwestern border of the field it is less than
200 feet. Southward from this region of Ohio, where the Lower Coal
Measures are thinnest, they thicken up rapidly until on the Great Ka-
nawha River the series is 1,000 feet thick, and the same on the Guyan-
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dotte and Tug Rivers. - Just where this great thickening up begins in
going southwestward from the Penusylvania line is not exactly known,
but there are good reasons for believing that much the greater portion
of it takes place beyond the Little Kanawha River.

The topography made by these rocks is generally very much the
same, except where the thickness is very great. 1t is nearly everywhere
characterized by a hilly country, terraced with a series of parallel
benches which, as Lesley long ago showed, mark the outcerops of the
several coal beds, since the soft rocks usually found with every coal
are more rapidly eroded than the harder ones above or below. These
coal benches are not confined to the topography of the Lower Coal
Measures, since they are due to a general law of erosion, but are only
more conspicuous in this series because the coal beds are more numer-
ous and closer together.

Through Pennsylvania, Ohio, and the northern half of West Vir-
ginia, with few exceptions, the hill slopes of these measures, while often
rather steep, are not too rugged for good arable and grazing lands, and
the soils are usually rich; but in the southwestern part of West Vir-
ginia, where these rocks have increased in thickness so largely, we find
a network of narrow ridges, generally capped with.-the Mahoning sand-
stone, from which the surface falls away at an angle of 25° to 40° to
the beds of the streams, 1,000 or more feet below, thus practically con-
fining the arable land to the narrow valleys, which are frequently
trenched into the top members of the next underlying or Pottsville
series of rocks.

It was formerly supposed that this series held valuable coal only in
a broad belt around the margins of the coal field, and that in the cen-
ter of the Appalachian basin, where these beds are buried under 1,500
to 2,000 feet of superincumbent strata, they contained no coals thick
enough to mine; but the recent drilling of many oil and gas wells over
the central portion of the field has proved the supposition to be un-
founded, for the drill has many times penetrated thick beds. of coal in
this series at localities where they underlie the surface by an interval
of more than 1,500 feet. Hence, aside from local irregularities always
to be found in any coal field, there is no reason for believing that the
Lower Coal Measures do not contain one or more good coal beds under
nearly every portion of the Appalachian field, and where it would seem
to be otherwise the inference has been founded largely on defective
records of borings, in which no attention was given to the character of
the beds encountered unless they proved to be ¢ sands.” But while it
is true that recent drilling has shown valuable coal in this series along
the central portion of the trough where it was formerly supposed to be
absent, yet it is true as a general law that the coal beds of this series
are thicker and better and more numerous around the margins of the
Appalachian field than toward the center. This is illustrated by the
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distribution of the Clarion and Brookville beds, which are valuable
only around the margin of the ecoal area.

Owing to the geological position of the Lower Coal Measures, their
beds have a much wider spread and are accessible over a larger area
than those in the Upper Coal Measures, so that when in the distant
future the upper coals and the easily accessible areas of the lower ones
shall have been exhausted, there will still remain far down in the
trough of the Appalachian field a great wealth of fuel which can be
obtained by deep shafting. It is true that at many localities disclosed
by the drill only one good bed of coal has been found in this series
where it lies so deep beneath the surface, but that is also true of the
surface outerops, and many places can be found where not even one

good coal bed occurs in the surface section, and many others where
two are the exception.

The main strata of this series,which have been recognized and traced
over a wide area in the three States with which this report deals, have
received the following names in descending order:

Upper Freeport coal. Lower Kittanning coal.
Upper Freeport Iimestone. Lower Kittanning fire clay.
Upper Freeport sandstone. Lower Kittanning sandstone.
Lower Freeport coal. Buhrstone iron ore,

Lower Freeport limestone. Ferriferous limestone.

Lower Freeport sandstone. Patoam Hill limestone.
Upper Kittanning coal. Clarion coal.

Johnstown (Cement) limestone. Brookville coal.

Middle Kittanning coal

Other beds have been named in this series which have a loeal dis-
tribution, but those given above are the main ones which can be traced
and identified over wide areas.

Prof. Orton, director of the Ohio Geological Survey, has shown that
all of the main beds of the Pennsylvania Lower Coal Measures can be
followed and identified entirely across the Ohio coal field to where they
enter Kentucky ; and the writer has recently shown (The Virginias,
1885) that they also streteh unbroken around the southeastern margin
of the Appalachian field, from the Pennsylvania line down through
West Virginia to the Great IKanawha, and on across the Guyandotte
to the Big Sandy, so that the identifications of the main beds of coal,
limestone, and sandstone of the Lower Coal Measures have now been
carried from Pennsylvania to the Kentucky line, on both sides of the
Appalachian field.

As illustrations of these measures, in most of the important coal re-
gions of the area in question, we shall now present a number of vertical
sections. The identitications of the several beds in these sections have
been made with all the care and light at present attainable, and while
it is not claimed that they are final in all cases and free from error, yet
they express the best efforts of the writer, and it is confidently believed
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that their publication will serve to stimulate a more careful study of
the general stratigraphy by field geologists and those interested in
mining enterprises, so that finally whatever of error may be embodied
in these identifications will be discovered and eliminated. Tt is certain
that the first effort to harmonize the stratigraphy over such a large
area will be somewhat provisional, and hence the writer not only ex-
peets, but welecomes, the kindly eriticism of his brother geologists,
knowing that all will be pleased when the true order and succession of
these beds are definitely determined in the several important regions
of the Appalachian field.

In some cases, like that at Blossburg, where it has been impossible
to identify the main coal beds with any degree of certainty, the writer
has given only the local names for the beds, leaving the reader to draw
his own conclusions from the general structure of the seection; but
there are very few cases where some one of the seams in a given section
can not be reasonably determined.

We shall begin these illustrations of the Lower Coal Measures at the
most northern point of the Appalachian Basin, and proceed south-
westward through the field.

Nection at Blossburg, Pennsylvania.—The structure of the Lower Coal
Measures at the northern end of the Appalachian basin is given as
follows (IYig. 50) for the Blossburg region, Tioga County, Pennsylvania,
by the Ilirst Geological Survey of Pennsylvania, Final Report, Vol. 11,
page 520

Blossbury, Tioga County, Pennsylvania.

[See map, B w. ) ®
F n It in
\ " LDaR); " Roek VeIl "L visaa s vasinaska » . 3 6
—————T
2. Concealed 22
[ b, Conl, ** Seymont - et b
[—— ] . Slate and sandstone ¥ = 10
[ = 5. Coneealed ... : oy Yo 10 : 17 10
s 14710% g, Sandstone, pebbly, with thin coal near top ........ 710
1 7. Coal Dirty in ) 5 o't el iR " . 3 6
Rt e 3 8. Slate amd sandstone ... ceeeevceccnianann : 30
! 352 0. Coal ’ s @ SSRGS -
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14. Coal, ** Bear Creek "............ B R MR S } 6
Fia. 50.—Scetion at 15 Sandstone
Blossburg, Pa. —
RO o sn i iies VN0 SRR s a spb fL s obeed 163 10

The ¢ Bloss vein” seems to be identical with the Lower Kittanning
bed of the Alleghany River, while the ¢ Roeck vein” and “ Seymour”
are possibly identical with the Upper and Lower Freeport beds, respect-
ively. This would make Nos. 7 and 9 the Upper and Middle Kittan-

ning.
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Section at Fall Brook, Pennsylvania.—At Fall Brook, 8 miles north-
east from Blossburg, and the most northern development in the Appala-
chian coal field, the structure of the Lower Coal Measures is given as
follows (Fig. 51) by Mr. Franklin Platt, in Report G, pages 166, 169,
Second Geological Survey of Pennsylvania :

Fall Brook, Tioga County, Pennsylvania.

[See map, B x.]

Ft. in
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Nection near Karthaus, Pennsylvania.—About 65 miles southwest of
Blossburg, in the northeastern corner of Clearfield County, Penn-
sylvania, the following section (Iig. 52) of the Lower Coal Measures
is reported from the vicinity of Karthauns, by H. D, Rogers, in the Kirst
Geological Survey of Pennsylvania :

e

s Karthaus, Clearfield County, Pennsylvania.
L.} Ft. in.
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F1a. 52, —Section
near Karthaus,
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No. XII Conglomerate
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Section in Horton Township, Elk County, Pennsylvania.—Horton Town-
ship, Elk County, Pennsylvania, lies on the borders of Clearfield and
Jefferson Counties, 30 miles west from Karthaus and

about 80 miles distant west sonthwest from the Bloss-
burg region. In this township Mr. C. Ashburner
finds the follpwing section (Fig. 53) for the Lower Coal
Measures, Report RR, page 227:
Horton Township, Ll County, Pennsylvania,
[Sec map, D q.]
Feet
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1‘ oal.. 3
2. Fire clay and sandstone ... S o e o A s s 6
3. Limestone, Upper Freeport..ooeeies.s cesse sSonse 2
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Section near Brockicayville, Pennsylvania.—Snyder Township, Jeffer-
son Connty, adjoins Horton, and there, near Brockwayville, Mr, W,
(. Platt reports the following strueture (Fig. 54) for the

--.vr-_qﬂ_"}u . K £
: s Lower Coal Measures, Report HY pages 186, 187:
4
. '
b :’ Lo /‘::'u_//l‘i//,, Jeflerson County, Pennsylvania
See map, D q.)
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Section in Clarion County, Pennsylvania.—Clarion County lies next
west from Jefferson, and Mr. H. Martyn Chance gives in Report VV,
page 32, Second Geological Survey of Pennsylvania, the
following as the general structure of the Lower Coal
Measures in that county (Fig. 55):

Clarion County, Pennsylvania.

[See map, E o.] Ft
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Section at Miller'’s Eddy, Clarion County, Pennsylvania.—
%" The following section (Fig. 56), made by Mr. John Hag-

gerty, M. Ii,, of Brady’s Bend, Pennsylvania, represents
the Lower Coai Measnre structure at Miller’s Eddy, near
the mouth of the Clarion River (VV, p. 123):

=— Miller’s Eddy, Clavion County, Pennsylvrania
[See map, E n.)
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Section at Fast Brady, Clarion County, Pennsylvania.—Mr. Haggerty
also leveled another section of these measures at East Brady, in the
southwestern corner of Clarion County, which is given as

o T EPY S g rey -~
follows (Fig. 57) in Report VV, p. 77:
Last Brady, Clarion County, Pennsylvania.
108"
|See map, F n.]
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Nection near New DBethilehem, Pennsylvania.—Mr. Chanece gives the
following (Iig. 538) as the structure of the Lower Coal Measures in the
: vicinity of New Bethlehem, on the Red Bank River, in

""‘W‘F southeastern Clarion County, VV, p. 88:

{
! | Near New Bethlehem, Clavion County, Pennsylvania.
o 7¢
m“yﬁ. |See map, Fo.]
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as’ D
2. Fiveclay A P R o Wdon p 55041k FP IR e 3
8 Sandyshale And AANAMONO . ... . ciisncreatinesedens vive sascmasasent 42
3% 5. Conl, TOWRE EPO0DOrE - cvoscrasnces saaing touridaioe siignoepisnnbed cennpn 7
i 4
5. Fire clay 3
49° 6. Concealed, sandstone, and shale....... are SRR G S <l A s 65
? X 7. Coal, Upper Kittanning .....ccocvvvnann. bo casss s s susbe s Planes sl 3
o s Ly 8 - WIPBORY i ccsivsinvasvanmasscssiasonns b 4 S ET SR A SRS BRSO RSV BAS S A 1
D BB a0t anohdanesis shnvshedhris Sounins s SESEeBsAe LaSsAULIE el SEST RS 43
60’ 20, Coal, MIAdIe KIttanning (1) ccivsis s cnnsperccsssevinsos sevogssacesss |
20 - UG BIRY csie. i sicon invns seas srtrvibadaie dRivansd sasisianes sorsabyosey 3
e e 1 R TERMEBRINN - 3.5 s e va v VR TR SRS sans ot TUsZs RAle MR BRs bl s BN:s 60
B OB BUNPRCONE s is o csnniropsronacssanigns ol ady 1
$o 14. Limestone, Ferrviferous 4
15 Concealed ...........&... = 50
g0 =N a f 16. Sandstone, top of XII.
Fia. 58.—Section
pear Now Beth- g 3 s
lechem, Pa, BRI 455 ¢ o000 v ovo o nosobssapt EaiRbETRREREI TS ondns c¥ssotecesss 205
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Section in Brady Township, Butler County, Pennsylvania.—In the
northwestern portion of Butler County (Brady Township), Mr. Chance
gives, in Report V, the following section (Fig. 59) for
the Lower Coal Measures down to and including the
. Ferriferous limestone, and the portion below that is
added from an exposure in an adjoining township:
Brady Township, Buller Coynty.
45
€0' [See map, T 1.] Ft Ft. in
1. Coal, Upper Freeport 7 IR IIRT S - P 28
s % Wire Ao s it has o s O e i et 4
Y 3. Shale and sandstone...... S e R S [ R = B § y
£ 4. Cotl, Lowor Froopart- . i, ..ol st e nTroniunes « voisas }
== :'« 55’ 5. ('nm‘nl':xhd, and massive SandsStone . oo v ivriinenninans 15 e
6. Massive sandstone .......... T e FRRge ey 15§
7. Coal, Upper Kittanning...... }
s’ 8. Conoealed, and shile...cciliouies il anlb v s v vwssiane 65
PPl NN 9. Coal; Middle Kittamning i) .. caiccsncssasnns saion canasivs b
30 0NOORIBA . ... oo St e s e e i Ves < s wl Shees 10§
o 1. TRORODD. . sconrresunnnsnoniy thint 65
ol b LR Combelod <oz .p . davisinivin LD D meh & s s e v . 5
3. Limestone l.vnl rons 15
14. Coal, Serubgrass......ccveeen. . 1
B NRRIDE civeee saorinsinesvs T i S Pl R co
16. Coal, Pre -nl\\1||4 .......... 2
‘ i 2 == » ’1‘4)‘2[1 CrsAsssssmttanssanssamseanisnn esrssccsannss ’A;“’ G
f =360
’ -F = Section near Ore Hill Furnace, Avmstrong County,
s 2 ! ;

Fio. 59 Section in Bt Lennsylvania.~—In the vicinity of Ore Iill Furnace,

Jor Dowy, B Armstrong County, Pennsylvania, 3 miles below the
mouth of the Mahoning River, the writer found the fol-
lowing succession (Fig, 60):

Ore Hill Furnace, Armsirong County, Pennsylvania.

[See mup, G o

3 /Cotl, Upper Froeporl .o ccivicvsvssinssusnnbonsesss
. Fire clay with ivonore............ .
3. Flaggy sandstone and shales. .. .ccoeee. ...
4. Pituminous shales ........
5. Coal, blassom, Lower F. nyym;) ,,,,,, g4 ol K

i. Fire elay and limestones, Lower llu]ur . g B ik
Flaggy sandstone and dark shales «ooceeeeen.. 23 30§
. Limestone, gray, Johnstown Cement <t
9. Concealed and sandstone ... .. ...... 60
. Coal \hdll- Kittanning

\'lul\ shale .
3. Coal, Lower Kittanning

s ‘TI00 OIAY .\ s acieens sehiinnaias G

. Shales, brown, sandy ..... : :

5. Iron ore, Buhrstone ... ..... } % 1Y

. . Limestone, Ferriferons ...

F1G. 60.— Section neal 18, Concealed and shales to tn[- of No. XIT sandstone in Al-
Ore Hill Farnace: leghany River.......... g
Armstrong County:

Pa. Total

This section exhibits a rapid thinning away of the whole ecolumn,
but principally in that part of it between the Upper Ireeport and the
Upper Kittanning coals.
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Section near Centerville, Pennsylv ania.—Five miles northeast from Ore
Hill Farnace, the following sucecession (Fig. 61) is reported from the
vicinity of Centerville by Mr. Wm. G. Platt, in Report
H? Second Geological Survey of Pennsylvania, pages
163, 164,

Y ia

Centerville, Avmstrong County, Pennsyleania.
|See map, G o.]
Ft. = Pt in.
1, Conl, Upper Frenport......ccceeiveatiinncacisciosanssoness 3 10
2. Clay shalea, with iron ore . ...z....ccvveeveansas ‘ 15 )
3. Limestone, Frecport ..... S R SR 5 15
4 1‘unu aled .. R T A LS AR E RS Hrierh 159
s 5 C L m\n r Free |m|l ..... 6
4 6 O B e b N A D o W WA b o A 22
27’ 7. Iron n[v,-lili-rolw 47
o 8. Sandstone .......... 15
\'s" 9. Coal, blossom..........
10. Concealed .. Snieatun e 46
11. Coal, Upper Kitt: mnmv' B T e 1
12, Concealed ........... 27
65 13. Coal, Middle Kittanni 1 6
14 ) . .s 65
15. Iron ore, l.uhl-afwn. 5 R TR 5, R 0 4
16. Limestone, Ferriferous ... T A MR L A SR 8
YT g.' G T O i oy e Sl )
e ) 18. Cannel slate (Clavion coal) . .......
. 9. Concealed : 40
30 20. Black slate 1I.||-ul\\ |]]. 101]1_
A Top of No. XII eonglomerate.
; OB, cacvivvionsTannpinias Py vanesssvhads I S PP are s i 890 8
a0
s Section at Putneyville, Pennsyloania.—EFive miles east

Fia.  61.—Section
near Centerville,
Pa.

of Centerville is the village of Putneyville, and from
this vieinity Mr. Wm. G. Platt reports the following
section (Fig. 62) of the series H% p. 150

55 Putneyville, Armstrong County, Pennsylvania.
T |See map, G o.]
e I't. in Ft. in
P 1. Coal, Upper Freeport. ccoaciasnassnerssnnsvasarsercasins q 6
30" 2. Fire clay ;n;t] clay ;]IJI]“N’ ey T 12 )
war 3. Limestone, Upper F ) ”
= a . Concealed .,.I. : o . v 10 ¢ 42
. 5. Clay Blates . .ssvueecioderss A Sohos . 15 J
6. Coal, Lower Freeport ........... . Sn il 3
7. Slate e B
x 8. Iron ore 0 3
- 9, Limest-ne, Lower Freeport coveeeceeien cvnnnn. R N 863 9
}sa® 10, Concenled .c.ceeveccacivecancncicnaes e T Krsnss 20 !
o | B BMABIOBS . oos “ciens “sosiusavaes Socd s wpekan i s a1 0 J
12, Coal, blossom, T pper Kittanming ..cceeiuvneanns.
; 13. Limestone, Johnstown Cement |ull 4
[R—— y - cessssssssassnns :‘ '
’ b 58
30 5. Conceals d ...... 40 §
}50 . Coal, Middle I\mllmrnv 18
8. Concealed ............ 30 ]
Zni . Slates, with saudstone layers. 20 5 00
i y“f'“" "“" ’ 20, Coal, lI ower Kittanning 2
= H “ire clay, impure 6
20 (204 BN i vrveve s sinnsven 20 ? 26 4
Taniges v tf J Iron ore, Buhrstone 0 s S
RO s Limestone, l.lnl.u.u\ ia 8
v Wy HERASIONG, SAREY +.« - civericnstsiinintberenbesesi ek sis it [
ERZETE p Ssignll r 15
annel slate (Clarion coal) ....o..... 1
> 28, Coneealed . s o eie e e meriah GEEaERe 40
49 29. Brookville coal
' 30. Top of No. X1I, conglomerate.
Fia, 62.—Section at o e RN ohewainn uam PR an R P R gi4 38
Putueyville, Pa.
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Section near Kittanning, Pennsylvania.—In the vicinity of Kittan-
ning, Pennsylvania, the succession of the Lower Coal Measures is as
follows (Fig. 63):

Vicinity of Kittanning, Pennsylvania,
Iﬁrv" e S as B

s ‘ . [See map, G n.)
i i Ft.in Ft. in.
-2 . 1. Coal, Upper Freenorl st A PR TR 1
‘ 2. Shales, and concealed i ecoivacivsiireivisss o 35
2480 3. Coal, Lower Freeport .c..ee.veeuennne- 2
I | { t. Concealed, and massive sandstone ) ) 0=
f 3 {H) 5. Shales and sandstone..... . - 10 4 (L
“AM 6. Coal, slate in center, Middle Kittanuing ..oovenonno... 1 6
| { i 16 FITOTIRY avas issuriicaponsanabooiresinhes vl \
A, R R PR SIS, OUNERERONE T e S ey P SRy 6 |
J- S & 9, FHOCIAY ..iscicnshinasss 3 70
l iI7' l L FARERY SRROBlONO NG o5 vas s inisinanswboahsnganatie 17 |
S { 70 11. Shales, dark, sandy, with iron ore L 10 )
B | fol ol
= e ‘ 12. Coal, Lower Kittanning .. | Coal 8 3 3
| B | Bone.. St |
|z | Coal 6 )
| 1 | 13. FIre GlBY sovcssicsnnssescaniscasivesaarvaccversanaosess 5
‘ 140" 150’ 14. Sancstone and sandy shales.coeee.veiieniinnn.. . 10 ! 50
| - ‘ EOC N RN W TTOMOED. i soinovssassseisisrnniinadases 5 )
E : ‘L‘{ 16, Iron ore, Buhrstone ...... AN e B AR e ST 0 G
&5 Ak l,‘,,‘ 17. Limestone, Ferrviferous...... ! 4 o S 11 6 27
' ' J BRI RBALAD o robh s sz i sso st s i sl Nk
| ) T e R SRR SO P S e B S S e R P i AR (1]
| ST ARASES! S 20. Sandy shales and sandstone 21
r o SE Coal CIFIoN .. st coninscsene civonscbnessosvapndsonsse 1
| e 22, Concealed, to top of No, X1I sandstone 25
R 05— ensn Begs BOLIL 5o wh e atUwstosthassnnsossossssiseassavaeeesnsossd 3156

Kittanning, I’a.

Section 5 miles south of Kittanning, Pennsylvaniac.—About 5 miles
south of Kittanning and 1 mile below the mouth of Crooked Creek a
very important exposure may be seen on the left bluff of the Allegheny
River, since it gives in a clear manner the relations of the upper mem-
bers of the Lower Coal Measures. The section there (Iig. 64) was
carefully leveled by the writer, and reads as follows:

Five miles below Kitlanning.

[See map, G n Ft. in Ft. in.
1. Coal, Upper Freeport, blossom...... b CATIAE
2, Fire ¢lay cccevee sanpsgehe s PR S, o 2 8)
3. Sandstone . e E ks e e e O e I IR = 2 ”i
4. Fire clay and shales ... QR T S A
5. Concealed . g SRR sondls vonVaviinniunp I ded K] 80
6. Limestone, Upper Freeport. ... s ¥ rarenmrntt
7. Concealed ......... S ndviepondpun o mik 0 SN AL TR L |
8. Shales, bluish.....cce.e.. . e g s PSR e )
(Conl 0 2 )
9. Coal, Lower Freeport... <Slate.....1' 8”5 ........c. 3} 6
(Coal......1" 87)Y
10. Fire clay and shales s 10 L
11. Sandstone, massive, pebbly 15 5
12, Coal, Upper Kittanning ......c....... 0 6
13 20
14 1 6
15 Lo &
16. Fire clay ... 3
17. Sandstone, fla 3
18. Fire clay .... R e e 5
. 19. Sandstone, fl: o e v i e 8
F16. 64 —Section 20. Shales, dark...c..c.ceeeeieececaciac..e 10
south of Kittan- - —
nivg, Pa, Total... . russeptes LAY R owansive eee e e sen s wi
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Section at Logansport, Pennsylvania.—The last section gets its special
significance when compared with another one, obtained 2 miles below,
on the right bank of the Alleghany River, and opposite the town of
Logansport. The section there (Iig. 65) gives the following structure:

Logansport, Armstrongy County, Pennsylvania.

[See map, G .}

It Ft. in
1. Coal, Upper Freeport 3
B TR G o b T e cu b v s Thign v ol g6 5.5 8.0 A0 s A O CRE S E S e e s s a6 4)
{ Tmpure limestone... 2
| Limy shales....... l‘|
‘ Limestone, good 1| H
3. Limestone, Upper Freeport ..ooee connane.. : Shales. .... v it 28
[ Limestone, -
, Limy shales. ..... 2 ‘
| Limestone, good 2)
Shnled and Are-Clay ...eas sbiuscrencrncovsospasobess svvemn 10)
(Coal sos vevnne G O )
5. Coal, Lower Freeport .... < Fireclay, impure. 2/ 4 9
7 G R 4 8
L Conéanled .. oviciicinciinseshisesvuithe vonsWassbasastse 11,
81
. Verymassive, grayish white, pebbly sandstone, Freeport 709
3, Coal, Upper Kittanning...cca. cocacecacossssecssroesces 0 8
. Davk gray shales ..ccsvcissvisesinsivacssnsane S e s n kb 20
oML <o aiuvinasn o 0 8y
. Coal, Middle Kittanning T Y P SRSy o 2 - 1 4
Coal 3 o 67
. Fire clay 1 )
T LiWestone ...ciscesssascsssassecscssiscssssetnsnanosvons 1
3. Fire elay, with limestono nodules in top.......covevnan. 8
50
BUDARONG; BHALY. Vol trsows Saseassveis chmssas seranogass 3 R
5, Concealed (Shales) .coveeveecoccacrasccsans N AP lfyl
h-Blue shiles ..;iciiciarsnimssorosssnsinssonsaneiedborsoss 20)
| e T I T e 1 1)
| Skt o 1|
| 17. Coal, Lower Kittanning.. { Coal AN o 3 6
o | Slato T U
% | Coal v 2
18. Conecaled to river level ...... Tt e A~ MR SR <0
19. To base of Lower Coal Measures, about .coeeeevenea ... 20
Fi16. 65.—Section at Lo e
gausport, Pa. Totalio e ssdpasebnssiisansasnsuneiotasrvesssnBevitisnnrene 208 €

[Tere we find a ferruginous limestone making its appearance under
what the section shows to be the Middle Kittanning coal, and it is pos-
sible that this same bed may have occasionally been identified with
the Johnstown Cement limestoune in this portion of Pennsylvania,
which would be erroneous, since that bed belongs under the little coal,
No. 8 of the section, while the Johnstown Cement bed, as correlated by
Messrs. Platt and others, comes just under the Upper Kittanning coal,

The section also exhibits the great variations that may take place
in the thickness of the intervals between important coal beds, that
between the two Freeports being here reduced to only 28 feet.
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Section at Freeport, Pennsylvania.—Freeport, on the Alleghany River,
at the southern point of Armstrong County and 7 miles southwest of
Logansport, is a classic locality for the upper portion of the Lower Coal
Measares, and the following section (Fig. 66), taken there, is given
for the purpose of illustrating the relations of the Upper and Lower
Freeport coais at this typical locality :

Freeport, Pennsylvania,

[See map, G u.|
I't. in Ft. in
Gonkii..consesa 28 ")
| Slate, gray.ccccv... 01 |
1. Coal, Upper Freeport { Coal ... . ..... (US| P U b NN e ST Tk S 4 ¢
| Slate, dark gray ... 0 ( |
| Coal, sulphurous..... ¢ 5 “J
e S Y S~ AT g Lo MRS e b SR e e s T 1.8 3
3. Limestone, Upper Freeport .ccoveaiveceincnaees 3 6
4. Sandy shales ............ 20 66
5. Coal, Middle Freeport........ 2 |
P"“‘-‘"‘""“‘)Z | o0 6. Sandy shales and sandstone 1] |
! | { Cannel slat 5 o)
¢
| |39 | Slaty coal 59y
| | 7. Coal, Lower Froeport { Fire clay with . 14
m!‘f oot [ limestone,... 20 67|
m‘?“«'zﬁ o { Slaty coal.....--2 ()
s e
{ { 8. Five clay and shalcs...cecvcrniccnsonans. : g ]
| 48’ . Sandstone, Mmassive . ...ceaieenccenane 45
| o4 Gt
| . Coaly slate, Upper Kittamming ..ceeeeeceea... 0-4
i 83 1d' f4% ’
| 15 . Sandstone, gray, massive . ccieeecacann... vast | A0 J
“"'.""'"‘9"'_'" D CORE - MGl KIttahBing . .ocv csvavasssesnarsas 1 6
F1G. 66.—Section at 13. Fire clay, with limestonenodules in upper half.. 6

Freeport, Pa.
'l‘l)“i\l

This section shows that there is a third Freeport coal, coming nearly
midway between the upper and lower ones, at this, their typical
locality, a fact that has been {requently overlooked by geologists, and
that has led to error in identifications. This Middle Freeport coal, as
I have termed it, is not persistent; but the tact that there is such a
bed in the series occasionally should lead to careful serutiny of this
portion of the column of rocks before positive identification of the
Lower Freeport coal.

This latter bed, No. 7, also has elements of possible confasion in its
structure here at its type locality, since, as may be seen {from the sec-
tion, it is a double bed, made so by 24 feet of fire elay, in which a nod-
ular limestone occurs. It is possible that these parting rocks may
expand to several feet in some regions, and thus give two Lower
Freeport coals, as indeed they are known to do.

I have included No. 11 as a part of the Freeport sandstone, since at
one locality the coal bed No. 10 thins out entirely and lets Nos. 9 and
11 unite into one solid sandstone; but it is possible that No. 9 alone
should be included under the name I'reeport sandstone, as originally
intended by Rogers,
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Section near mouth of Beaver River, Pennsylvania.—In the region

T R | about the mouth of the Beaver River, the Lower Coal
{ | Measures thicken up to a considerable extent, thrdugh
o8| the local expansion of some members, as shown by
] . . ye o . : * ]
| the following (Fig. 67) section of the structure there:
g
ol Near mouth of Beaver River, Beaver County, Pennsylvania.,

[See map, G k.|

oy’ Ft. Ft in
7w 1. Coal, Upper Freeport ............ Eevh seee }
2. Fire clay AR AT R e 1)
. Limestone, Upper Freeport .. 2 61
4. Shales, sandy > 53 Y
5. Coal, Lewer Freeport . . 1
6. Shales, sandy s wsmhnes sinens . i 12 87
7. Sandstone, massive, Freeport .. 5 i
8, (foal, Middle Kittanning “ . 1
9. Fire clay.-co-vassecavear .e ] .
10, Shales, sandy, dark 40 § i3
11. Coal, Lower Kittanning 2 6
12. Fireclay..*...... 2 e s 8 )
13. Sandstone, flaggy and massive §2 80
14, Shales, sandy . 0y
15 Limestone, Forrierons . ... cacecssvasansssncessvsrscoans b |
16, Black fossiliferous shales ST A P snsuie 12 )
17. Fire clay Shio EN NS
1B TREAY SRS «c2:s vinssriseas A T e ” ~ 10
Fire clay, nou-plastie ... . SeShennss s 3 81
Sandstone, flaggy ....... Sovnen . D A 23 |
1" Shales, sandy % 25 ) |
'z A T e N R R 0 6
h .,"“ Fire elay e, S T i s R s T T A 4
L . Massive sandstone,
RO S e P eain i e asienehitatme Thny saa i sninrsashsnn = {111]
Section at Sewickley, Pennsylvania.—At Sewickley,

Alleghany County, Pennsylvania, a test hole for coal
Fra. 67 —Seetio car Y 3 s
month of Beaver Wwas bored by Mr. Cochran Fleming, through whose
P, courtesy the writer had the opportunity of measuring

the carefnlly preserved cores from the diamond drill, which gave this

T—— structure (IFig. 68) for the rocks of the Lower Coal
56
= ] Measures there:
= P sagr
166 l Scwickley, Alleghany County, Pennsylvania.
e
'8 [See map, H 1]
Ft. in Ft. in
1* Jaawd 1. Conl, Upper Freeport..cccescsvceveniieccsiannes cos 2
03 2. Fire clay...... Dok geve cochbaibnne 15 6
\ ‘ 3. Shales, blue, sandy .. 9 0|
' R {. Sandstone .......... IR TR Lo o5 SHAT, i OE
ks Fire clny .ooeeennn.. TP ez « < obs et IS e 52 4
g 6. Sandstone ...... * 1 3 i
7. Shales ...... . 16 6 |
| ‘u' & Dark slate AT Pt N s g O 0 |
496" 9. Coal, slaty, Lower Freeport .cccceccoocnvecovessones 1 3
10. Firve clay, good............ cradbuevavirasTieactees ‘ 1 6)
11, Fire clay,sandy ..... 3 kina P S i -8
S 12. Gray, micaceons sandstone § l\,:":'li"“l"' l:; ”“ ! — i1 8}
1 cio” in II'un layers '"."l""'l.\.\mlﬂnnw 2% 6 =
- 13. Coal, Upper Kittanning............ e LR X 0 4%
14. Sandstone - . R PYTREE) | 6
15. Fire elay (Middle Kittanning coal horizon) = { 73
16. Shales, dark, interstratified with fire clay DR | &
’ Codliceate..V ¢
o 17. Coal, Lower Kittanning Slate ...... v 1 t 2 2
(Coal........00 97)
18. Fire clay, good PP SR I 8 L o R . 8
19. Shales, blune............ 3 B e N T R 16 10
W 20. Interval to top of No. XII, estimated .....coc...... 75
FiG. 68.-Scetion at Se
\\,‘1\1._\‘11., DOLAT ¢ vs 00 69 0ucsnret vitnriaRoiEn RO g P o s s e rivgsvye oo 8
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Section at Washington, Pennsylvania.— At Washington, Pennsylvania,
the top of this series is 1,000 feet below the surface, and Prof. Linton,
< L of Washington and Jefferson College, gives the follow-

] ing (Fig. 69) as the structure of its rocks according
¢ to the record of the Thayer oil well, the drillings from

| } which he very carefully studied {Geological Survey of

Penunsylvania, 1886, pp. 764, 765) :
e
19
|
{ | Under Washington, Pennsylvania,
20|
{
.;J [See map, J k.]
W rt It
{ 1. Upper Freeport coal —absent o
{ 2. Dark shale with limestone at bottom, Upper Freeport 12 )
. Sandstone, dk....... . Rre=es G Gt
4, Sandstone, white s MRS S 16 Y
stone, dark, with limeston . e 4
G, , hard 19 )
8 riegated wit) )
{ 9. Limestone, Johnstown & ¢ 11
2 t §
| 10. Shale, dark, slaty 5 3 " 30
¢ g 11. Shale and coal, Middle Kittan 6
i 12. Shale, slate and shel )
! 13, Si gra
{ 14, Shale, gray .....coc.. 11 115
? 15, Sa rra 1)
16. S ¢l 19 )

Fi16 69.—Section nnder
Washington, Pa

Here there is only one coal present in the series and it would
appear to be the Middle Kittanning.

Section near Carpenter’s Station, Westmoreland County, Pe nnsylrania.—
Near the main line of the Pennsylvania Railroad, in the vicinity of Car-
penter’s Station, Westmoreland County, Pennsylvania, a

(rememm———
[ well was drilled for gas by Mr. E. M. Hukill, who thus
(Fig. 70) reports the structure of the Lower Coal Meas-
| ures, as published in Geological Survey of Pennsylvania,
i
i y 1886, p. 72C:
e o
- Near ( r/(/u)v/u'.~ Station, Westmoreland Countn, l",y,“_:,/:w/uh',
H S I
I't Ft.
| l 1. Coal, Upper Freeport - : . & 2
{*(5¢ 2. Fire clay (shales). . 65
‘ Coal, Lower Freeport 2
{. Fire clay s )
s ] H. Sandstone, gray ......... IR . - A 80
| s 6. Slate - o : , E 5 107
| : Sandstone, hard. 6 ) et
2 =ierl L) 7. Sandstone, Frecport Sandste 1 SRR = 63
. o 7 Sandstone, havd. 13 )
[ = & BInte iiy oioes =R D BRI, AT e eSO Oe : 15 )
f ! B, SADHIENY 2o bss e aiassabhorsbnsssus bhPLs 16 spius 260es o
‘ 10. Slate and shells .. 15 =
l 11. Slate, black : - : A 27)
18. Coal, Clarion or Lower Kittanning 7
, 19 Fireclay .ccoocaaeenes R 12
5° 20, Shale and shells do A el 16
Fia. 70.—Section 21, Sandstone, top of XI1L
near Carpenter's
Station, Pa. Total .. voaeas CRaa RIS <L 303

Bull fi—
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Section under Murraysville, Pennsylvania.—At Murraysville, West-
moreland County, Pennsylvania, in the celebrated natural gas region,
the top of the Lower Coal Measures lies 60 to 75 feet below the surface,
and the structure of the series is thus given (Fig. 71)

P s ")
0 o : .
[ ! by Mr. Doubleday, from the records of a gas well on .
{ 1 the Remaley farm, Geological Survey of Pennsylvania,
= 1886, p. 721 :
Under Murraysville, Westmoreland County, Pennsylvania.
[See map, I n.)
Ft Ft,
Conl. .....1 ]
1. Coal, Upper Freeport..... < Slate V Yiansiaesosvecoassne 10
1(‘»»;11 ,,,,, 4 5
2 7
3 14
i o )
z |
) v | 135
[ 0 ‘V’
P 10 )
8. Massive sandstone, top ot XIL
Fie. 7l.—Section
under Murrays- § NS
ville, Pa, R e BT SRR T Al sy WA SR SRS et : 236

Section on Beaver Run, Westmoreland County, Pennsylvania.— About
9 miles northeast of Murraysville a well was drilled on Beaver Run,
beginning only 4 feet below the level of the Upper Freeport coal. The
record (Fig. 72) of this well, as given by Mr. J. A, Mehaffey, shows

the following structure there (Pennsylvania Geological Survey, 1886,

p. 728):
Beaver Run, Westmoreland County, Pennsylvania.
[See map, H n.) Ft It in
1. Coal, Upper Freeport...cceeenns. * } 6
2, Concealed .....c0-.. i 5w A 16
. Dlack slate ........ VI, B 10 Ppm IO Ll o 20 ! 14
Limestone . ....... 5 )
5. Coal, Lower Freeport AR e vy s h R v b K- G
FIPO CIAY .concnaasiiebonsannacs T T RS S A S 11 )
. Shell, hard ....... & e .o ¢ o 1 (
B IR B s vise vonnadun s sTenn 5 pebne susands S b
B UL BANOM - & - s ovas a1k o's Aa ik Tas o TR p s 4 2 g b ae s e 50 § .28
; 10, ‘SRIRA BEES, - sic it sh eI NRNE Tt arvi's SO aws suaties -G J
11, Siate, bIRoK .. oc.vve vusannceannasss Saskeehss 5
12 Coaly slate, Upper Kittanning ....ccceeecvicnennicanetinn, 6
13 BaRdotons . <oxiacessontsnise s o A R e . . 30
14, Slate, DIACK . <o vuvssatvnsrencsossss Wil G R 8|
15, Sandstone, gray PRI SE. e SR AYS i1 85
M. BInte; DINOK . ... consasassens os P e R o 31 |
EE TRARGNGS . « o < 6200450 PR G Taan o0 oS o B e Ko a e s 5 )
18. Coal, Lower Kittanning...cccccaveecaces <M S W s 4
19. Fire clay. TSI, FRECS S P T AR L TS S e 25
QO TYOROE . oo o oo conosnscssivinnunoivdoartonsspnasissgeedvnds " G
ey T R AR (1 5 - SRR R ks v 13
i 23, Pebbly sandstone, top of XII
Fii. 72.—Section on
Beaver Run, ’a. BROREEL w5 <o 6 saoesonvs sans siimenna B S L 5 s ¢ 6n e ¢ s 080 00 216 6
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Section near Richmond, Pennsylvania.—In the northern portion of
Indiana County, Pennsylvania, in the vicinity of Richmond village,
the Lower Coal Measures exhibit the following struec-

= SpSss

v o igh " &
; ture(Fig. 73)according to Mr. Wm. G. Platt, H¥, p. 266: I
‘i Near Richmond, Indiana County, Pennsylvania. |
20 [Sce map, F p.] Ft. Ft. in. ’;
1 3 6 o
2, 19 i
3. 1wl o4 i
i, 20 l"
Coal.. ﬂuu' \:
Shihlos. C1805 ..., Liiaesliss 15 ia
)l joal .. ”Illls I}
............................................... 10 ) i
105 25 } ]
2 8. Clay slate. RN, 59 g?
[ e 9. Coal, Upper Kittanuning. Py S Lo ] 2
30/ COnDOaII. . Jdisstinssasdnhe sissapros s donisisvinesdiiboss $) &
. 11. Shales .... SEbEesTRNTATINE dune s esysasloueasakon iy 10 | 4 '
45 12. Sandstone.......... A 25 | o W
13. Slate and shales....... PO 15 G i S S eas 5) i
g 14, Coal, Middle Kitlanuning. 4 }
3 15 Intervalitcixs s vnos sow 45 ',
& 16. Coal, Lower Kittanning 3 "‘
o 17, ERtOrYAl=. .o nvibecinns 30

i T 0y W f
Sy 1 19. Limestone, Ferriferous _ 3 !i]
i =4 20. Shales and slates...... S b 20 i
—120° 21. Coal, Clarion 3 i
o BT R R R 30 |
3 23. Sandstone, massive, top of XTI .f

» i,
z e BOME ciiaiiors fiinsncsaransinion sans | rwansassainsdne 281 6 '~
E=Sss o !
o T~ Sootien neag Section near Lockport and Bolivar, Indiana County, :
tichmond, Pa. 5 = 3 ma 3 !
Pennsylvania.—In the vicinity of Bolivar and Lockport (s

just east of the Chestnut Ridge anticlinal, Mr. Wm. G. Platt finds the
following succession (Fig. 74) for these measures as given in H*, p. 65:

b
{
i
:

Near Lockport and Bolivar, Indiana County, Pennsylvania.

|See map, I p.|

|
|

1. Coal, Upper I"lm-\ml! P g S R S P~ SRPERRES S . =
2. Clay shales...... g L2 aatie X B 6 )
3. Shales, with ore wasses ...... . . i . 3
Sandstone and sandy shales. ... ... ... . ..... 10 ‘
5. Fire clay, good .. “sin P sy 3 p ).
Limestone, impu | an F anvrll T e e a2 e e 8 l
Thin bedded sands tone. ... RO Tl AT 7
5, Clavvioles ol SRBINE . co8:. (. inaesinnsosvesitsssenisd 15 )
. Coal, Lower Freeport... S e s e Sl 2 9
CIY, MPUTS - Sxvas oot conssoonssss st SiRus e 3 ]
. Limestone, Lower ¥ lln'lu!l .............. RO TRy 5 5 |
_.l]!_\\'llllﬁ ............... ¥ e s Iy L A S T | |
,\':uul.«(u.nv. 7 U 64
. Sandy fire clay.. 3
. Slates and shales. 20 |
5. Sandstone..... 10 ‘
7. Grayish slates.......... G J
, Coal, Upper Kittanning......... 1 10
. Fire clay, impure. ... .ovene.nn. 6 ]
. Limestone, Johnstown cement... PR AR RS 3 |
. Dark slates andshales. .......... AR S 20 9 6
Sandy shales withorenodules. .........c.caiiaaiil. 20 4
Carbonate iron ore band 0 6|
Black slates. ... 10 )
Coal, Middle I\mnnm 1
Slates .ccoccssccences, 8 )
Shales. . 10 15
Black slate and shale. .. % o 30 S
= 130" 20 Conk Xower KIttanning . - .- cs5coens masmssspasvsnsas o 5
== = 30. Clay....cocccvvavevnss > ¥ )
- 31, Sandstone. . R > 28
32. Shales and cl: BLOR: oo vectuivvasntuns st vripcnsacasen 3 )
| et e Ce
T 3. Clarion coal.......cceau. \|n<l~lm|< G PR RSN 6
. ) LOoal. ... 1)
Y . NI CIAY . ..coscinanhnins Pemase Besis s w'e 2
= e 85, Shales.....ccoce iioeabse s R R AR siss s + s+ 088000 oo 10
Fi:, 74.—Section near 36. Sandstone, heavy, compact,
Lockport ana Boli- - —
var, Pa. F'otal. e 28581
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Section near Laughlinstown, Pennsylvania.—In the vieinity of Laugh-
linstown, Westmoreland County, and 10 miles south from Bolivar, Dr.
Jno. J. Stevenson (KKK, p. 135) reports the Lower Coal Measures with
the following structure (Fig. 75) :

Laurel Run, Ligonier Township, Westmoreland County, Pennsyl-
rania,

[See map, J p.] Ft. in. Ft. in.
z 1. Coal, U |l]ul ¥ xupml 4
‘P 2. Clay .... e 6 )
e L] 3. Fire clay, non |:I istic. 2
s " 4. Sandstone P 1 ‘
|z 5. Concealed . R e T Sy o 11 s 62
29’ 6. Sandstone Y- 1
i. Concealed........ e 29 ]
= =1 8. Shale... . oy 12 )
h 9. Coal, Lower F xulnnl( LU
= o | 10. Shales....... 10
e 11. Conccaled............ 8 18
Coal.... saiodt. B )
12. Coal, Upper Kittanning § Shaly sandston il 4 6 7
: CConba. I 55 . i o 17
15 Bliler: e o onst L e R TR < I 1 )
14. Limestone, Johnstown l\tll“.ll(.-\'”““ »ugEne Il :: ! 1 e [ 6
Lement Limestone 9 0y {
’3" 15, Shale v 30 )
tons 16. Coal, \IuHI' l\vlllnmn RN B
XX - 7. Concealed............ b TE 25 )
o 18, Sandston®...ccveiciieaveonns S awosunn B bl 6
KO0 ‘,?. 19 Bhaly. . v e tbuTeis S R B N
NS (Conl 1
r'“'_’ -:-“ib ; UG et ke RV S ’
R &3 20. Coal, Lower Kittanning { 1 3 5 2
[ 13 e - ‘
!
| Clay .. cisvene 5
| jod’ Massive sandstone, coarse o4 5
ey e d Shale om T R SR e L SN s . 20
s’ TR S e B NS
12 Shale sesansae coses danaes 15
‘?za‘ 26 (Coal, OlYION cverns vos s < S5é THTE TG o 2
j 27. Shale s A os ¥ sasheswesabaseey 25
28, Top of No. X1I
¥Fia, 75.— Section on
Laurel Run, Pa. Tolal ,cuvecenecsanncvenese B vs nenva rsnskdbasmteya 20 9

Section on Cucumber Run, Stewart Township, Fayelte County, Pennsyl-

pe— . pania.—In this same basin (Ligonier) and on southwest

Y

Sy |, ward near the Youghiogheny River, in Fayette County,
: o : the Lower Coal Measures exhibit the following structure
== — 1" (Iig. 76) on Cucumber Run, as reported by Stevenson
- ‘;‘(\' » » » . \
= ; (KKK, p. 89):
b-nm
P ol Cucumber Run, Stewart Township, Fayelte County, Pennsylvania.
| See map, K n.] Ft. Ft. in
[ 1. Coal, Upper Freeport. ... ... SR A eees ‘ 3
), Clay gosaneancasPLS s .vesyne 3)
e 2 Limestone, Freeport e b s 5|
“ . Fire clay, Bolivar, and shale ....... s Fonieasis s os 16 4
lao 5. Shale, sandy 0 )
} | 6. Coal, ]u\\ulr‘u[uﬂl"‘ W A = e 0 8
=2 o 7. Shale, sandy .cccec ... 0
% w0’ Conl 3
| e 8. Coal, Upper Kittanning(?)  Clay 0 4 5 1l
s % Coal......3 4%
s ‘ DOl caereiaceensencncsctoennes sxsvvareshoipon n e vvhrang )
b= 10. Sands Inm Freeport(?)..... cssvasnences so ey o LS 10 83
11. Concealed ..i.-m»u..lmw.... s s sy PRI 10
12. Coal, Middle Kittanning ...... B it o o 1 blossom
60’ R BNAORNG 2o v oo st soansvnanas b SR o i, LRk 5 10 ?
} 14, Concenled . .. et nener T RN 259
15. Coal, Lower l\\lrmmn i SRS TR SRk e R blossom
|‘ - 16. Concealed. . o Do a e G0
L Ty [ 17. Coal, Clavion or Brook vill 2 3
y DB BIAY - < <« cci- oo ornsaninn it PNNREET N A a s ss oo s 10

9. Sandstone, massive, top of X1IL,

i Section on
Cucumber Run, Fay
ette County, Pa, O e eecscoseccoses . By R S R 273 10



WHITE. | THE LOWER COAL MEASURES. 117

Section at Newburg, West Virginia.—Newburg, on the Baltimore and
Ohio Railroad, in Preston County, West Virginia, is situated at the
center of the same coal basin as Bolivar, Ligonier, ete., and there a
deep shaft reveals the following structure (Fig. 77) for the Lower Coal
Measures:

Shaft at Newburg, Preston County, West Firginia.

[See map, O m.]

e s i e § Coallic.,tucatas 37 20 5
1. Coal, Upper Freeport.................. } Conl and slate.. 9 4§ =====ss=er-nes 5 4
W T PRSI T S LTSS i e S SR 1 ST 8 ]
3. Sandstone ......ccc.reee. S Udaias Ry s vsadesesni 18 l
4. Limestone, Uppor TReePort. . . ivcis i vtsaserseabbiues ssonanh soisdsann S he » 8 1
ST T SRS P S S SRR B s, P )T s SO ol v SRR B i
6. Ironorve......... b RPN P AR A ’ .Gk bR kAN S nh SEEAwE 1 ~
8- T SRS IR RS T e s SO IR 1 )
8. Fire clay (horizon of Lower Freeport coal) . ......... 2
TR TR e K I LIS U e N e L0 ST 1 14 |
10. Shale, dark ok Cirsaesd e ws s a4 |
11, Shale, gray = Al T S 108
12. Sandstone, Freepovt .........coocnae... A= 4 )
{ Coal ... '8
13. Coal, Upper and Middle | SHte -..... 0 #" 2
e Coal, slaty. 2’ 0 weeae 7 3
Kittanning ..., .veuvces | 1 0 |
| Fire clay 2¢0
| Coal, good. 2" 0)
14. Fire clay and shales with iron ore nodules....... 15
{ Coal Baavasunalt 207 )
| Shale, gray U (UL
| ¢ orr 1
§ 2T RS e A
15. Coal, Lower Kittanning { Coal, bony .......0" 3"} 9 5
Coal, main bench .4’ 67 |
Black slate ......0' 6|
| Coal s anseein it W
{ 16. Sandstone and shale R ey sl a 3 S TS P T s 28
1", 17. Pebbly sandstone, top of XII
|
| i
F16.77.—Section at Total.......... TpAehi ek ns s RIREEYS St Ay 230

Newburg, W. Va.

Here the Upper Freeport coal lies 150 feet below drainage and 700
feet below the tops of the immediate hills.

No. 13 appears to represent both the Upper and Middle Kittanning
coal beds, which are brought practically together, and also very close
to the Lower Kittanning bed by the thinning away of intervening
rocks.

The interval under the Lower Kittanning bed here is revealed by a
diamond drill hole which was put down 150 feet below the latter
stratum,

The Lower Freeport coal is not present, but its horizon is clearly
indicated by the bed of fire clay, No. 8, at 45 feet under the Upper
I'reeport coal.

The Freeport sandstone, No. 12, has a large development, and where
it comes to the surface, 4 miles above Newburg, is nearly 100 feet
thick.
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Section at Johnstown, Pennsyleania.—Johnstown, Pennsylvania, lies
just east of the Laurel Hill anticline, and the Lower Coal Measures
have there been splendidly exposed through the mining operations |
of the Cambria Iron Company. The following section (Fig. 78) of the

rocks in that region is given by the chief engineer of the Cambria =
Company, Mr. John Fulton (H? pp. 308, 309):
Vicinity of Johnstown, Cambria Cownty, Pennsylvania. |
[See map, 1q.]
Ft. in. Ft. in )
1. T00L -VIDPCE FROGROTE. . - i vsictsosns vervsie st PERI RN S o055 < o oo subtsiisosesntr 3 0
B ITH00 CIAY I35 ot Te i s s nneinsaniss so e banMeBRS EERE AR A S G R o u N e tha s st vt MAke s bat 1 \
B ERRIOE s sarieoasad s nsans saaninnt sonatised SRS SRSRAS sabersbonennsss susinesess 5
LT T el R, RO T I T R SR ek reviaite: w30 ‘
D BIRIOE “snsnss s ennonnuisnsnassanine L Hs AP EHERTENIP ENLoN s GBURS S5 FHESRI TR oo o b
6. Kidney ore... 0 10 .‘ 51 10
2 ShAlRS ...y cnass 15
8. Sandstone 15 l
9. Bhales......cocsi50000 3 )
B0 UL, TaWar FroohhTb . . . . c cxyonss e aatnthsdaNEs shubbdas s sas e Weed yhnsus sshs oo 2 ¢
sy T YR L DR S O ST s e R A 0 6,
15 Shoosbuit, Bomen TPratpott. o - . o\ iseansssenbarionis voasaiesssssbnyesusns e 3 }
AR TOR R BION SBMIED .. S inia ot svndih v ieanohe Cl R sts Fhnlbab iasrsbinnnssn 17 S 5 0
14. Sandstone, gray, micaceous. ... . 21 i
B TIRREON- o s L s « o s e svnas v o s e d J
1. O0al, Upptn KIEARBINE . v conisoesaiioins-rabsettibnaveissnoisns MR 3 6 s
B TR BT < 33 7 Conhagne as oo ns s sammedoiintyoinlie sl s BUR s 5 75 ys &350 44b ot Vae" DS
18. Limestoue, Jonstown Coment ... veeee.vesnesnssnnnesceenseaneens ) I
19. Five elay, impure o SR NS SV Fe - ML Sl R R e 7 i
) /
20 o
S8 B o L A B i oo vs 8 l
22, Black slatea, with iron 0P6........con00e.v0ceacaee 1l
Coal...... 0" 3 ) 8
23. Coal, Middle Kittanning { State..... ¥ 0/ .. ... 1 6
Coal,..... 0 -3
« Thin black alates..; .civeicarincnns casuvin. I \
0. CBAL cuesnsunnis sRETBRERS Qs 350 5x s o0 oaiossster o 0o 8 ‘
26, Fire ClaY secoceccnnranrasomecns seneavosacnnasonnas 1 L0 9
1. SEndetone, BIRY: icsccsinsbos songerson 13 {
25; Bandstone, WaYY, BERY - sctes cocans soocsssasesassas 4 l
29, Irou-stained slates ..........covuninneee YTl )
Coal, Lower Kittanning .. FeRssvarcnsewe v 3 6
IR0 LAY de s 6+« Ans KEREH SR ATAS o 50 50 v wass bosaosve 3 1
32. Gray slates and shales. .ccoveenn.n... S el l
Massive black shales ... 0. ...... o " 15
31, Gray sandstone ...... RaA Pn i & bs o nue dienwine b I
35. Maunive DIRCK 8lnt0.caccs aas cssecrcncarisorines b L6 o0
36. Coal, thin.. '
37, Black slates:.cua.s ccsaswana 1
38, Gray sandstone é 1 ‘ <
19. Thin gray slates ...... A ERrr, : (1] )
40. Coal, Clarion ...e.c.a.s ‘i‘.:,\ o B3 SR 6 10
Coul...... 1 107)
§). Tirw RN A R iR g bs an B b Bne 00 b soar s o e sl 3 0
2. Gray slales ... oo cassatigpancnscocsscssa casrssnnnes 28 O
43. White massive sandstoue, top of X1I
Fi1c. 78.-~Section near — e
Johustown, Pa. TOUAL. .. ccaanvssssonnesiotpinanarabassasnssigassaoceens 202 8
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Section at Conemaugh, near Johnstown, Pennsylvania.—The writer
compiled a section of the Lower Coal Measures at Conemaugh and else-
where in the vicinity of Johnstown, which differs only
in minor details from that of Mr. I'ulton. It reads as

il 3 v o
2 follows (Fig. 79):
L
B 20’ Near Johnstown, Pennsylvania,
{See map, 1 q.} Ft. in Ft. in
2 1. Coal, UpPer Froepirt. .o .« vesasesrcccssiossnnsns & 3 6
40 2. Fireclay and sandy shales ......J ccceu.aeieaanracecnas 10
3. Coal, Lower Freeport .....cavicciencincanen b s 0.2
4. Shales and sandy beds. ........... s PR - 20
O Bandstone, MABBIVE i« ouesmirsnsionsve weoass RSN 10
6. Coal, Upper Kittanning S SR avdn 3
T BHO . oo e v el TR N Ss ci Wi s h anls VD hin s s vl e oin i3 0 €,
. Limestone....... 26
2 I‘I:I‘“.x‘l‘l‘.‘l”l". J“]‘”“”‘»\“ \\IH“!‘ J,I‘I 1mron ore 1 6 ' S 6 ! (‘ 0
O e R { Limestone.... 467 |
9. Dark sandy shales with ironore.......coveeiiirennnn.n 35 )
Coal and slate..0' 6 )
10. Coal, Middle Kittanning. < Slate apr | L ol A 1 10
n’ Slaty coal ......0" 107 Y
3 a5 11. Bhales, drab i inanivises 15 |
18 O0l...oi. cossabinnivs 1 |
2 13. Impure fire clay il
3 14. Saundstone, gray micaceons 45
15. Sandy shales 5 )
- 30’ 16. Coal, Lower Ki - Sy g 3
o= T 17. Shales, sondY ¢ .cic.iciscaanss S Sy S ey 30
\ SO B RIS - 7o el e o3 Ak 5 et W ki, oS b2 B s T3 aS b
19. Fire 0lfy ..iciavovnsas kBB e A e i A .
20. Concealed and shales.coaaeceioeiinaana. e 15
- 21, Top of X11
Fia. 79.—Section at -
Conemaugh, Pa. OIS TSy ivasit vanand vensws ey AE DS 281 11

Seection in Jackson Township, Cambria County, Pennsylvania.—In Jack-
son Township, Cambria County, 8 miles northeast of Johnstown, a
. well was once drilled for oil, and I obtained from the con-
[E—cC tractor the following record (Fig. 80) of the strata repre-
SO . senting the Lower Coal Measures. It is chielly important
" as giving the total thickuness of the series in a vertieal
P‘"""“‘b‘ measurement:

Jackson Township, Cambria County, Pennsylvania

ce map, I q.]

Ea Ft.

1. Coal, Upper Frecport......ccceeevceeaee 3 8
oae' 20 Fire elay and slate 6
RS 3. Sandstone, gray .......... T T o T S e R S R v, 24
R i B PR s o ihe s Sentis tnke i e ) Y 2SN i, PR SRR S 2
Yy X 8:C0a) LOWEr EIMRDOIE: . ..l s sns ssvasiiarassniaiaes snsnsimnecn s dophas 4
48' 6. Fire clay and limestone ............... e R P AT A AT - G
v 500 % RPN (BRAI0) = ois pans s snaissenats sdbin saes e vesen L = 56
} 3 R TR S A USRI e T T By S R =G S (S S e RN I
q'd'l 9. Coal and slate, Lower Kiltanning .......... ke aee 6
= 10. Sandstone, Eray.....c.eecee.... 2 slks e e s vaRe e kPR HITs sRRaRES i8
S R N S W% s S o e 49 0s o An v s ms PR aasasbossdassoonsns il 3

458 12, Coal, Clarion...... D L ot SRR S | S ey

= 10 FlroOlay .ic.ccunceiescciinsnnsnnnnsa s e E S E L una s o v ¥ . I 6
= _I DA DRRES, BURE .25 oo v saouman e s sumind U BT EAS's o o505 o0 dsdaenss RIS

I"c. 80.—Section 15, Hard sandstone, top of XIL

inJackson Town

ship, Cambria p o ORI Y T U SRR A RIS o U -
County, Pa,
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Section on Bew's Creek, Cambria County, Pennsylvania.—~Near the
eastern border of Cambria County, along the waters of Ben’s Creek, in
Washington Township, the following section (Fig. 81) is reported by
Mr. Franklin Platt (H?, p. 48):

-~
Bew's Creek, Cambria County, Pennsylvania.
1
[See map, 1 q.]
Ft. in Ft. in
1. Coal, Upper Freeport ...c.c.ceaue. i, L SRR SR elo wwa i 4
B WA O Vo av s dhansne cosnee ‘a St sante v R 6 ) ]
Back slates and shales...... : I RS R RO, X ya 15 \
4. Limestone, Upper Freeport o r TR R B Ts ans 154 5 s asaip 6 SRGRES 7 1 )
6. Interval ...... O e e Yoy . - s twe nsusesntac . MY i
ST R Y LR e o R T SR s 12 J
¥ ol
7. Coal, Lower Freeport. .. . o :’ fssssaseanisesnn® 10 2
TN L ¥ ) |
B IR OIRY 5555 v sann ownas s onninsais vasankie s sHEb AN RIS S s L7ap s ¢ sboees vovokbaliise 2 ) |
9. Limestone, Lower Freeport ... , ks assnansagasnescesaceveans P 2 6 ‘ :
10. Shales, irou-bearing .....ccoueveieenns R i ws g4 o Sr A SRS ess 15
11. Coal, smut...... = . ads o $6 vt . Fune 0 2 ‘
12. Fire clay, shales, with ore balls. ...... ...... SRS N 5 5 38 11
38 GOl gl Jivassciscecansss . 5 SRR - 0 3 ‘ A
14 Fire clay cececrcnceinan e s ssvanbsone 1
15. Slates and shales .......... A : : 6 ‘
30, BINOK MO (v siasaavibes s hne . Py S Al R AT AR Ak e NS ]
17. Coal, Upper Kittanning ...cocvonvennnnn. s s @
DU IRN OB 55 s ¢ it xhs #0 o an s souio s onbbs ves e s ot T 1 9
o 19. Drab shales .. L ! = . 25 o3t
Po—— 20. Sandstone, fine grained ............... } it e !
' 21, Black alate . .eeceovenecsonees Pl T 0 38 !
‘ sd 22, Coal, slaty, Midile Kittauning e %k 2 |
28, Fire ClRY. ... .55 caeouvschns sive
GO 24 Bandstond: ..t cebzsannerassenss s Srlgones 5 ) |
. syt 26 Fire elay, shale.....fuee... et i W R g ’
26. Black slate......ccun.. . - P )
27. Coal, Lower Kittanning ae 3
28, Sandstone and shale. .. b s o8 18 |
569" 20. Coal, Clavion .c.osvienan YN SRR T O 5
80. Jite BlAS s B8 cnndsesesssioan ¢ ‘ee . b ]
31. Sandstone....cecnnvnes e . beewavena A 0 ‘
I:J’ 32. Dove-colored shale, with ore .. 10 r 20 10 !
Sandstone........ “o se 3 ‘
Fire clay, shale ........ PSR ) 2 |
Coal, Brookville...... ) aaed ki
Fite elay....ieanusse
Concealed A e . 25
Fic. 81.—8eetion on Ben's i <y
Creck, Cambria County, i
Pa. . ROARE. . - i s 2k SRR RIS . O T T N s 263 2 {
{



winTe.| THE LOWER COAL MEASURES. 121

Section near Stoyestown, Pennsylvania.—In the vicinity of Stoyes-
town, on Stony Creek, Somerset County, Pennsylvania, near the center
1« ©of the basin between the Viaduct and Negro Mountain
% anticlines, the series exhibits the following structure

(Fig. 82) according to Mr. Franklin Platt (H? p. 129):

ey

Stoyestown, Somerset County, Pennsylvania.

[See map, J q.]

Ft. in Ft. in
53' Coal. ;... 8
oy 1. Coal, Upper Freeport .. < Shale .. ! " 14
Coal. .. 3)
2. Inteyval 0
- 3. Black slates ... !
4. Coal, Lower Fre 2 '
5. Fire \lx. ,,,,,,,,, 2 |
6. Limestone , Lower } ree pml 3 K i
[ d T PRGN | 7 iy
o\ ag” 8. Sandstone, massive . 30
83 {058 9. Black slates .......... ve Srsesuses 8 )
10. Coal, Upper Kittanning. Tebhrtisas s bRerass s s satnns 4
11, |Black slate............ 0 6)
12. Limestone, Johnstown Ceme ent 7 |
2 T 13. Firecl: . 4 s 95 @
TR e 14. Interval ..... 85 |
15. Black slates . 3 J
30" 16. Coal, Clarion. aaess 6
£ 17. Interval, concealed ....... s o e R SR AR 30
L - 18. Top of No. XI1I
F16.82.—Section near — -~
Stoyestown, Pa. e P e R 5e 8

Section at Pinkerton Point, Pennsylvania.—On the Castleman River
at Pinkerton Point, in the southern portion of Somerset County, a very
complete section of the Lower Coal Measures was obtained by Mr.
Franklin Platt along the Baltimore and Ohio Railroad, near Shoo I'ly
Tunnel, and is reported as follows (Fig. 83) (H*, pp. "H_', 203) :

Pinkerton Point, Somerset County, Pennsylrania.
°* Yy [See map, L o.]
Ft. in Ft. in
. Upper Freeport Coal (Absent) -...ceeucriiniincisennncnass
2., Limestone, ferruginovs, Upper Freeport .. ... ol 2 )
T R R S T . 65 7
BantotRe - ... csccnvnce It )
. Coal, Upper ]{itl:n.niu:\ 5 (
. Limestone, Johnstown Cement 6 ]
e L
7 )
1
3 6)
4 6
10 l 2
S i 1 6
10 )
2. & ul lu\\n l\nl:mninv__’ o =y Heo 4 3 % 2
i
. Shales, with ore balls... 0 31
. Sandstone, brownish . i oo 10 )
% l'n:ll,“l:u'i<,u| ....... ¥ 1
. Fire clay . 6
Sandstone .. +
Fin. 83, —Section at Slates, dark colored . 18

Pinkerton Point, 25. Massive sandstone, lup of No. XIL
Somerset County, ———
TOAY o380« co e esnn s cannPRTITRES RBeRME sa ks s 5sc 5o rava .o 267




Section near Cresson, Pennsylvania.—An oil boring near Cresson, on
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Fic. 84 —Section
noar Cresson, Pa,
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Benuington, Pa.

85.—Section at
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:

the summit of the Alleghany Mountains, gives the following measure.

ments (Fig. 84) for the Lower Coal Measures (H? page
30):
Doring at Cresson, Cambria County, Pennsylvania.

|See map, I r.]

Ft. in.
3. Cotll TIRper Troapoth cbvsktbsshibsnisnissssssoussvissnassosssensns savs 5
2. Limestone, Upper Freeport ........cceeen 2
3. Mixed drilling ............ BT is s s inansase e ians it o f 3 a9
5, Cont Tower FPoeDOIt . St chstsnve- sossessasecasssosconpsoape innssn 1
6. Shelly “soapstone” (sandstones and shales) . ....ooeneninniaa... S |
A A B S e S R < 0 10
R o o o ain € e S s SO R S Ry e & ¢ o 0 0 0 o Soon ssvsasbsean 35
8. Coal, mixed with sandstone ...cecivecvacerecciecancns Jesvesedaseincs B9
9. Hard sandstone (No. XII).
p o | RS DR ey - DI Hrlanmassenieauisanpyn et ns BTSN

Section at Bennington, Pennsylvania.—Just over the
erest of the Alleghany Mountains, at Bennington, Blair
County, the following section (Fig. 85) of this series has
been carefully worked out by Mr. John Ifulton and

Franklin Platt (H?, pp. 3, 4):

Bennington, Blair County, Pennsylvania
[See map, H r.]

1. Conl, Upper Freeport.....ceececee.. dpsiansassnsavesny 5 6

2. Fire olay, 1OPUES . ota sdek abinsssscescssnicie 2 )

1. Sandstones and black slates. .. 20 |

4. Limestone, Upper Freeport................. . 3 ¢ Gb

6. Ferruginons slates andshales............. X 20 (

6. Sandstones and sandy shales..... 20 )

T UORL. csveasicasnne b 3

8. Fire clay.. 1 I}

0, Sandstone 21 12
10. Black slates. ........ : 0

11, Coal, Upper Kittanning...... 2 10
12, Drab slates, with iron balls.. A SRS S aEs a 11 )
13. Sandstone.....ccccauveas ¥se shded LTS
14. BI00 BIaton s tu s s cibesnbisdanasvossansesncaronssnngs 13 c .02 3
15, Sandstone, massive ..... Sha AR e o enansaey = |
10, BIAtes «occiniaasrsacossesssrmnsosssssasnse 12 6)
Coal. ... 0 6 '
17. Coal, Middle Kittanning Slate Lo 675, 2 8
Coat..... I 8y

18, Fire clay, impure 6 )
19. Sandsione...... 12 )
20. Slate 2 1 3\ 5 5
21, Coal ...... 0 4
22, Sandstons 7
23. Black slates o . 8§ 10)
24. Coal, Lower Kittanning .cccceccvceccccncccanans —a 3 6
25. Fire clay, g A . secsanee 3 )
26. Shales.. = e ve SRR TS S > 34
27, Black slates. . R on s BT a5 2=
28. Coal, Clarion .ocvocsnaesacconse e ba b S L8
20. Slates .....cccu0 23 o
30. Gray sandstone 4 g e
31. Coal, Brookville 4

. Fire clay 5

Sandstone

ROUAL. s oo cia e sapoonsssaesonsvresious shsRUESBEA RS So 283 8
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Section at Clearfield, Pennsylvania—At the town of Cleartield, Clear-
field County, Pennsylvania, the following section (I'ig. 86) was made
by the writer :

Clearfield, Pennsylvania,

[See map, E s.] Ft Ft. in

(Coal, bony. 1' 37}

{ Cos
1. Coal, Upper Freeport 'i{::f ‘1‘ .......... t 4
{ Coal ¢ )
e 2. Concealed, and shales... ... PP Jmaa=s T LS B R 0
==I0' 3. Coal, Lower Freeport ) 6
c BRI .o imsami sawans p csssenedn . . 10 |
5. Sandstone, massive, gray, Freeport.eoeee oo aiian... 0
6. Shales, sandy e 25 )

7. Coal, Middle Kittanning............ AR TR T 1 6
8. Shales, and concealed. ..

9. Coal, Lower Kittanning )
10. Sandy shales |
11. Fire clay .. 8 P
12. Sandstone, flagg ; Palsitla X 6 D
13. Shales,dark .......cc000e.0 R e Waae % 6 )
Coal, slaty .. .. 1067
14. Coal, Clarion. .., Fire clay aud shales. & 0 5% 10 6
{ Coal, good A
15. Fire clay and shales ; 10
Coal, slaty . ¢ 4
16. Coal, Brookville... s\l‘.llr- e 0 12 ! SRR E 2
D0 RO | 8y
17. Fire clay and concealed ............. et as ’ )
18. Hard massive sandstone, top of No. X11,in bed of Sus
v & quehanna River,
FiG. 86.—Section at = N da
Clearfield, Pa Potal. .ooviiannnnanann. ave s 3N il 297 10

Section near Movrisdale, Pennsylvania.—Near Morrisdale, Clearfield
County, the following section (Iig. 87) is reported by Mr. H. Martyn
Chance (H?, p. 61):

Near Morvisdale, Clearfield County, Pennsylvania.

[See map, F t.]

Ft. 4 Ft. in
1. Coal, Upper Freeport... Basae SANS e b anaN . 2 6
2. Fire clay and shales .......cceusiiaaee ap yoh s 32 6
Coal, Lower Freeport .c.......... 3 SRR i 1 6
4. Fireolny.ccceoecanes PP D W . . 2 6)
w0 Limestone, Lower Freeport b Y Y o e 4 6
! Py ey 6. Slate and sandstone I Basaem A RATS o 9 )
4 7. Coal, Upper Kittanning 10
¥ o IO CIAN Loivictavsnansanrne I TR V)
ye”, 9. Limestone, Johnstown Cement .......eua.. e 2 ) i
‘.\g‘r,? 10. Fire clay and sandstone with ivon ove «ovevnonnaa.n g 10l s
.—-—--..-_—‘{._.',m, a7" 11 DI REED r % o ne o v sieiinsvs Fo s ves s aube bR RS oS BB ?
g 12,008l caae. cecnniiiiieniaaieeianiciicenaaiaaaans . 0 99
e | A s e R R o s iaesaes an i ind e 15 6 |
Wmonesscd S R gl ol g :
14. Coal, Middle Kittanning. { Sandstone. & 375 ... ... i 3
Coal...... 0 10”9
15. Sandstone. ... ccoee-coiiarrarasioniccnrocicsases eeee 25 8B ) o
75’ 16. Slate.........%. S e SR e e R SNl S S @
17. Coal, Lower Kittanning SRk e R S ey e 5 6
18. Interval to top of No. XII, estimated, about ..........
L bl s e e o ed S e ang 209 5

Fia, 87.—Section near
Morvisdale, Pa.
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Section at- Sterling Mines, near Houtzdale, Pennsylvania.—At the
Sterling mines of R. H. Powell’s Sons & Co., Clearfield County, a
diamond-drill boring was sunk through the Lower Coal Measures, be-
ginning 10 feet below the level of the main coal mined in that region.

I copied the record of this bore hole from the office of the company, &>
and it, combined with the surface exposures, gives the following suc-
cession (Fig. 88):
Boring at Sterling Mines, near Houlzdale, Clearfield County, Pennsylvania,
[See map, G 8.]
It Fl. in
‘ A § Bone coal 0 107}
1. Coal, Upper Freeport.. U,‘:nul, sometimes a thin g g R ¥
R CODOORIER'. . . o odp sl v Vi conuspn st abvibaliss dnss SO aBRseRsSBrs s s oo navORFs s 10 }
S urince materinlin Al Nole. ..o (. ivianscnusnpes camtvebRbyhnssssssassons saansesaes 16 ‘ 42
4. Dark slate 16 )
5, Coal, Lower Freeport. .. { Soft s al PO D e vanane 13
al R |
Coal ..... )
B Bandy Shale. ..ol st Ribathtbbdienssunssves soorasevsne 5
7. Hard sandstone, Freeport ...ccceiceceeiane csevcncancsanss 31 : 50
8. Dark slate 14 )
% 'Conl U pper KIMSBUING - 38 ciancisacosnsinscs ssoasssncpoes 3
" A
TP QBT s vnvccan ctn s s inis dhiBavnas s Sodsasarasesaos 2 o
ire clay ] a8
. Dark slate 'y
1
1)
94 19
7)
16. Coal, Lower KItIARRINE ocsrtossacrcacsrsccssabiosccacss 4
. OO . covionave ghons sl dBNBsstsssssivsgpssssasesssasos 1
BB IS s rniirstianstie s s s AENARERRERASPES s dosdogs sudnesssess L
3
19. Sandatone; close, habd.ccccaisccsasccccccces asasesncssass 82 f' "
BB DHEIAE. oo o0 or s invn T VAR RERRERE sh25 s 50 ar s bonssaaasvesse 21 )
B Conl, CIntIoN; cosscducviitoRosbanssntonessssssssebesosnan 3 6
2. Hard a0, . coccnribrasthh cRERNB onvssssiosnne sinesasponae
Fic. 88 —Section at B - i
Sterling Mines, .
near Houtzdale, I'a. Total. . <on s stecs st UERIENR S e o s 305 o 00 608 yo 0t gowsnsssnnas 241 4
The coal at the top of this last section has been identified as the
Lower Freeport bed, throughout the Clearfield region, by Messrs. Platt,
Chance, and other Penusylvania geologists; but it seems to me that
this section, taken in connection with the one at Clearfield (Fig: 86), 4

tends to prove that the coal in question is the Upper Freeport. This
interpretation is further confirmed by the presence of the Lower Ma-
honing sandstone on above No. 1, and a thin coal, the Mahoning bed,
at 60 to 80 feet above the latter, while ecrowning the hills is the Upper
Mahoning sandstone, whose top is 100 feet above No. 1. Then, too, the
structure of the coal itself is the same as the Upper I'reeport, a few
miles distant, where it is mined along the Pennsylvania Railroad, in
the edge of Blair County.
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Section at Shoup’s Run, Broad Top Basin, Huntingdon County, Penn-

sylvania.—In the Broad Top coal basin, Shoup’s Run, Huntingdon

County, Pennsylvania, the Lower Coal Measures exhibit

== ——{ the following structure (Fig. 89), as given by the writer
§ in T?% Geological Survey of Pennsylvania, page 46:

Shoup's Run, Broad Top Basin, Huntingdon County, Pennsylvania.

[See map, J t.] Ft
1. Coal, Upper Freeport ..ccc.ccceeeereecenccanie 1
2. Sandy shales and sandstono .........cccccivcennecenccnnsoncen s 100
3. Coal, Upper Kittanning...... evaneime RERAT=, T SRR oo o T e i 2
4. Shales and sandstone.......... ; 16
5 Coal, Middle WILanDINE . oo\ vsvssasssrsossnssssnnss 7 S AR AR AR YRS 14
6. Shales and shaly sandstone............ 50
7. Coal, Lower Kittanuing A R A R Vs NS e SR TR ANy TR TR 6

Fi16. 89.—Section 8 Sbales and concealed. .. 20
Jl)l .\'huu]:'r«l{nh. 0. Massive conglomerate.

Broad Top Ba-

sin, Huntingdon 3 2
County, Pa, o SRR S e R T B VT S i L, It e 100

Section in Fast Broad Top Basin, Huntingdon County, Pennsylvania.—
1 In the East Broad Top region of Huntingdon County the structure is
thus (Fig. 90) given by Mr. H. N. Sims (T?% p. 68):
East Broad Top Basin, Huntingdon County, Pennsylvania.

[See map, J t.]

Ft. in Ft. in
1. Coal and slate, Upper Freeport...cceeevveiiceiiniann e 2
B ORI s v o Vonsinavonsios SRS AN 10 )
3. Conglomerate, small pebbles. ... s n Tk R s 8 10 ’
4. Massive, light gray, pebbly sandstone, slightly argilla
DRDER RS PO D sws s satons duans oo ooy orssntsan s s bosmre 69 \
B COROBRIO s s s uwsisssisvimandinnnis oo Tk sk e N R
1 6. Sandstone, MIiCACCOUS .cbeee.vciesivnecnacceanaronnes ¢ 2 |
7. Concealed to top of shaft ............. ais Bove wbae wn dEn 34 10
8. Dark gray slate with iron ore balls....... v 30 t
9. Sandstone, micaceous, dark gray .....coceeiieenin.iannnn 5 )
69’
Coal... YL g ,
, o 10. Coal, Upper Kittanning { Black slate .... ¢/ 5 3 3
165" 7T 0 37y
C——— ST BRI AU - so oo sive 20s oas biis ko smass sasmasssas e 2 9
b
y 2q10" 1% Conl, Middle Kittamning o cco.iceiviissansionsssssse 4
13. Concenled ...ccc.cvevecnneicncnscconcciansionaen 4 6 {
314 Blueolay Shales . ..cviciiicscrssrsvivecssoocreninnsane 3
35 C RO s s o2 v oh Tas s sl ws bnneys s vos s s varibansesar s 8 {
16. Yellow shaly sandstone ...... ccc.ccereceniccaacacecs 3 6 i i
1Y Dark gray sandy slate st Rl e siic cio dansienenioee 5 ‘
18. Black slate, sandy ....... ..... 1 SISt 11 )
Coal, top bench..... 1V 6 )
. o 5 AT 10. Coal, Lower Kittanning < Hard slate, parting. o° 4 3 10
F16. 90.—Section in East | Coal, bottom bench. 2 07)
Broad Top Basin, Hunt- .
ingdon County, Pa. Total . cvvivoesssasnshUEPREE RN caaneecacesccsso00 216 2
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Section in Broad Top Basin, Bedford County, Pennsylvania.—In the
Broad Top Basin of Bedford County, Pennsylvania, the structure is

thus (Fig. 91) given by Stevenson (T% pp. 59 and 60):

Droad Top Basin, Bedford County, Pennsylvania.
l ’ . LA -

[See map, J t.]

Ft. Ft. ine

1. Coal, Upper Freoport...c.cccsecccoavccccnceosscrosvarsacias b
2. Shales and sandstones. ......ccccocccuesacs iasreocssccnsese 03
8. Coal, Upper Kittanning.....cccccov v vencicaccceccaceccs 1 6
& Clay.iciiconvoivsones Re e iR s e BIeeeRe saeis et b e s eRse ub 2
5. Sandstone 28
6. Coal, Middle Kittanning.......ccccocvenrsesnascsassasesrse 4
2GR b e v abs s AREARAY ~s c¥s s 9ss s0ir v pnaougs sanosons eeviss 6 :
8. .\'.m.:I‘lolu-;lmlshuh- R T s BAdE e e s et SRR e 50% »
9 OOk EBWOE BINBERIRE <o c.ooacoonsreness cansvososentoene 2 ¢
10, ClaY..s.. .anncscansscesinnsvsasescsscsnscssssncsasagsssssss 3
11. No. XII, conzlomerate,

Frund Top Basin R R Y oeae o s v sma Suna s isiirians Ladune 195

Pa.

Section at Piedmont, West Virginia.—In the vicinity of Westernport,
Maryland, where the North Potomae cuts across the Cumberland or
George'’s Creek coal basin, the Lower Coal Measures exhibit the follow-
ing succession (Fig. 92):

Piedmont, Mineral County, West Virginia,

ISee map, N p.|

4 Coal Ot 4 F.. Ft in
B )Y 1. Coal, Upper Freeport Shale and bone. 17 . ......... 5
o Joal oy
el o Con SRR
| S 2. Cottueled s s travsess s vcanss TR TR TR
o 3. Shale, bluish...... ; 5 DRI, e T R 10}
‘ik“ 4. Coal, Lower Freeport 2
e s 8. Firo olay .o0e ecais e B e Saa T e pNSanvh 2
74
s 6. Concealed ......... P R T LT o e M S s 10 !
7. Sandstone, hard. .......... S £ s KA RS N AN Ve hs oo 2 M
8. Sandstone,shaly.......... S gnis maeaed st s bUSRE RS CEY 5 J
——— 17" 0. Shales, sandstone, and concealed.coeee . onraeenrienneanonnn 55
o H un O ) y 5
10. Coal, Upper Kittanning :‘I.'l':'l'i' ”.'v' . I”' 9 ( 7
11. Dark shales, and concealed. .covvveannninnnnnnnnn.. Pebe s 10 )
X B0 % 19, Massive Sandstone, Eray ....oeeeeereeeeeneeanesenens - 235 5 L 65
b ‘ ’ 13. Shales, drab P on e D S L . b Jl
2 1 3’ "J ‘.”:II,.\l“t_\‘ I’ “'l
m,'_\ puryey \.v,;';’ B! Coal, bony o 8
ki o 14. Coal, Lower Kittanning | Coal, good.. 1V 47} ... ... ...... 5 6}
{20/ | Slate, hard . 7 }
ARORIREO0OSRD | Coal, good 2 ¢
s , 15, Fire clay, sandy e 3
25 lga' va ¢ -
ML 16. Shales, with nodular iron ore. coever it innrranereinnans ' 2
e 27 B0 Ay IDADRIB e camn conse sl sor ot sannens 14
‘?_5. 18, Flaggy sandstone .......... o s 2 ; 89
19. Concealed ..cccocaeee....... 25
= 20. Fire clay, sandy ...... cossee v vibennysnsbRRwE AR EERILS Po s 10
= a0’ 21. Flaggy sandstone and sandy shales ... .. evennenn. ... 25 )
S 22. Concealed, and sandy shales.«....cciccicoensnropoensanssecs 10
23. Top of No. X1I,
Fia. 92, —Seetion at - . .
Piedmont, W. Va, BRI s wons/ansncssens oonaihe s st iatREEE SRS ssvs s o 307 6}
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Section near Maple Swamp water tank, West Virginia Central Rail-
road, Mineral County, West Virginia.—Near Maple Swamp water tank,
on the West Virginia Ceuntral Railroad, Mineral County,

i |\ r AR : . . :
West Virginia, these beds exhibit the following structure
" (Fig. 93) :
On North Potomac at Maple Swamp water tank, West Virginia Central
o —— Railroad.
55 See map, N p.]
Ft. i
L, e RSy Y )
I 1. Coal, Upper Freeport SORORIEAIED ., 17 47 3. cociceshasesenssas 4 3
'l‘u.ﬂ ....... 2 @ 6)
== A S R A R R ) N TS L 60
== |43 3. Coal, Lower Freeport =4
l 4. Concealed. .. i il 55
3 5. Coal, Upper Kittanning 1
2y's" 0. Concealed, and slate 45
7. Coal, Lower Kittanning < Slate ; L BB Sk svsata e 6
Coal.. « 2220
" 8. Concealed, and sandstone . .......ccecenevceercccrverivances 85
a5 9. Coal, Clarion 2 6
10, Shales, and concealed " 45
11. Massive sandstone, top of No. X111
B h vt s Lin vy s S AR hs v i s e 5 AT o Earre koo o o 9 b4 s o0 05 .4
m:vsu
43" Section near Thomas, West Virginia.—At the head of
the North Potomae and on the Cheat River side of the

16,93 OnNorth  great Alleghany watershed, we get a fine exposure of the
,‘.{I.‘;}’\’:.'l;.‘,',’\\’i'.: Lower Coal Measures in the vicinity of Thomas, Tucker
'\",',i;:.’:,‘,“l\};f',‘,'_ County, West Virginia. The exposures have been made
i R oo by the mining and grading operations of the West Vir-

ginia Central Railroad, and there the section reads as follows (Fig. 94):

e :
> Near Thomas, Tucker ( ounty, West |} tryinia,
|See map, O o.]
I/ It n
EORE. oo reavewuhsaih }
Coal, Upper Freeport .. § Bone and bony coa J # 2 8
Coa . .
Sandy shales, weathering reddish............. s 40
Coal a chuss & ) |
3. Coal, Lower Freeport Shale . 4 1 G
UL 52355 daeses 129
G ASOmOBIIAE .. o <h s apno i e oo T - e S R D G § TN 10 ¢ 0
5. Massive pebbly sandstone, Freeport.......... Veads 6.5
5. Coal, streak, Upper Kittanning
7. Fire clay and shales R R AR ¥ 35
(Coal, good . I - &)
Slate. . < L[ g o |
. Coal, Middle and Lower ) $00h 2ood ... 17 0 .
Kittanning ... ....... ) ol
1 6
8 V']
A TOIODIIOE v« o v as e ndoeseas s R T . o n 5 )
¢ MEansive SARARONG. ... coossisrsmnabsiens - sernavions sas 20
Shales ...... CE SRR TR o S OB s 5 bya AN MM RS o 2 6
SR D, DURLIOONG ;<5 ove siv sodt igasaihasbaiiBvn 1
3. Limestone, ferriferous ...........aeae.. i . >
Shales and sandstone 3 R £ 8 ST RS |
B Conl, Clarion. . i ivices vasvivnesses Ak T v v s n a g wle v s s 3
16. Shales ...... ¥ RS TGRS 0
Fic. 94 — N ear 17. Sandstone, top of No. XTI
Thomas, Tueker
Gounty, W.Va. Total: .. .. seevesiresnintuUEIES st Eue S - TS o i 6
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Section near Moatsville, Barbour County, West Virginia.—Near Moats-
ville, Barbour County, West Virginia, on the Tygart’s Valley River,
the following section of the Lower Coal Measures is ex-

posed (Fig. 95):
Near Moatsville, Barbour County, West Virginia.
|See map, O m.) Ft. Ft. in,
1. Coal, Upper Freeport ....... 3
2. Concealed, and sandy shs = . SV sy 50
2
3. Coal, Lower Fron-pnrt.. 20 8
( n.ll I ii"J
ORI L~ . . Lo R R ie s ur s 54 4% amge e oo e s Tbowe sweuphe 20 )
6. Sandstone, massive, EraY ...ccccvecescecccscccicccsccnsnosnnse 35 |
6. Concealed........... AR oI eeaasus s inansedssvivesouaone Euvtobe 35 105
7. Dark blue shale......... Sal ahes 5 |
8. Flaggy sandstone and concealed .....ccvvenveinniinenannnnnn.. 10 ]
9. Limestone, gray, Campbell's Creek . ...cvvueinnivennnncnerieas 2
10. Shales, and massive sandstone .....c.....oeivveiiannncinnnanes 20
11. Coal, Lower l\'innnniu;_'..“g‘\'lmh'-sA 80 E 12 6
Coal... % 07
12 COBOCRIOH . s e ARt s save s Tossssravabasessnsesonessensse 20
FlG L sion 13. White pebbly sandstone, top of No, XII.
Moats- PR SRS s Sl N ki ws o hs s a v b o EiRb 50 swu's 56 soud R e e dinp o 220 6

vnl]u W. Va.

Section near Valley Falls, West Virginia.—In the vicinity of Valley
Falls, Taylor County, West Virginia, where the Chestnut Ridge anti-
cline brings the series above water level, the following succession is
visible (Fig. 96) :

Valley Falls, Taylor County, West Virg nia,

[See map, N 1.] Ft. Ft. in.
1. Coal, Upper Freeport ........... 3
2. Concealed and shales ....... A 40 !
3. Sandstone. ......eovennenennnn 15 5 59
% IHlu ONIOS. g s ST ts o avyes 4 s
. Coal, Lower Freeport.. T4
b Dark shBlof s s dasnser svnoins 37 ]
. Sandstone, Freeport ve 15 55
., Sha'es, blue .cocecvecveases 3 s
. Coal, Upper Kittanning Shy |l| aray. 0/ 17 " ............ 3 9
1( oal, lmn\ 07 s
T R L S el NN s ooy b e 16
. Coal, Middle Kittanning 1
2. Shales and flaggy sandstone .. 8
3. Limestone, siliceous . 1 {
. Sandstone, Ih";.: ..... 2 L
. Shales, containing iron ore 5 ( 9
. Limestone, dark blue, Campbell's Creok. ehas 1
> I 538 » + VR hielebies 45475 50 %o wns s 5e s Wl soseaws s v e 20 )
3, Coal, Lower Kittanning..... 5
b AT G, . . SO Sreatansesens ] }
. Sandstone, Haggy ......c.iuuen ST
21. \'mnly shales, and concealed .. 0 -
. Sandstone, hard, micaccons 15 )
(Coal.. 0/ 2 )
. Coal,Clarion...ec..... BRAIL @ 30U 5 o cavcinsiboonvare 1.2
{Coal.. 0 2
v SRalof, SR OURDOBINE S <" <o S voims vaegi su e eE s dns e SeRane 25
Fia. 96 -Section 20. Sandstone, massive, mp of No, XII.
par Valley Falls SR
R -, DS T s ke RSN T A i e e curk 258 o

In this last section, and also in the preceding one (Fig. 95), a bed of
» e . . . ’
impure, siliceous limestone occurs in the shale interval above the Low er




WHITE, | THE LOWER COAL MEASURES. 129
Kittanning coal. It oceupies the same geological horizon as the thin,
siliceous limestone above the Campbell’s Creek (Lower Kittanning)
coal on the Big Kanawha River, and hence I have identified it with
that stratam.

Section near Nuzum’s Mill, Marion County, West Virginia.—Farther
down the stream (Tygart’s Valley River) the following structure (Fig.
97) was observed on the right bank, below Nuzum’s Mill,
County, West Virginia:

Marion

- w— Near Nuzum’s Mill, Marion County, West Virginia.
[See map, N 1.]
Ft. in Ft.in
o Coal, Upper FROBPOrE cccitcessnrcboariicanseasvnses o 3
L ClAY . cccsicsanstceccsscccccnsssanssonnce:csianssonccnas 2 ]
Sandstone........ 15 |
. Limestone, Upper Fr 3 ¢
. Shales and (m’ul| BRI Ao T ok o i o v o o w0 i P A AR 13 { 98
DUARMIENG. BHATEE S35 ssvasee s s sarsionvessesminsess 10 |
. Shales, sandy, drab ... 15 )
L. Coal, Lower Freeport ....ccocceiesccecccccrecarcennss 5 7
L SRaion SREOORCBRIBH . .. .corsscsinnsoceshessarvasnanass 39 ' S
. Massive sandstone, Freeport......cvoveuieiiiveninnnn. 25 ks
yiConl, Upper KRNI ..o cc.coositesasonecionnsnnns 2
2. Shales, dark, sandy, with limy beds. ....cceuivvuvnnn.. 40 ] -
3. Black 3 $ 43
. Coal, sl 1
v OBAIOS ANd SADAY DOMB. - ....ccocovssmnsonsncecenssnan 20
. Coal, Lower Kittanning......ccvveeeneneerecnnznnenns 5
e FIBOIAY cacacestnnce B SR N, WER T PSR e S 5
3. Sandstone, flaggy «..o.coienn. ... 5
. Dark shales with iron ore nodules .......coccianiann.. 12 - a
20. Iron ore, Ferriferous limestone hovizon................ o ¢+ %
RIS PRI . & < R i ssde nha nm s d ol sbnab o nrac e sas 5 |
Black slate... 2 6)
Joal, Clarion.. 0 1
24, Fire clay, wuml\ vopupoa B )
5. Dark shales, with iron ore nuggets near nmlll-- 20 33
5. Flaggy sandstone . .. 10 S
. Concealed and coal mem Brookville..o..o.nonnonn G
Fia. 97.—Section near 28, No. XII, conglomerate,
Nuzam’s Mill, Marion
County, W, Va, Total..... socscces SRR e PORERIRST o6 ibovcantd isoesisuserenns 261 8

Section under Clarksburg, West Virginia.—From the
records of the Despard gas well boring, at Clarksburg

o !
g.

)8):

Under Clarksbury, West Virginia.

Harrison County, West Virginia, as furnished by T. M.
Jackson, civil engineer, we get the structure of the
Lower Coal Measures there, as follows (I

: [See map, O k.| Ft. Ft
1. Upper Frosport 00al .....cocncecseiccvanicacivecsacececnes abscnt

2. Shales, sandy ....... 29)

3. Saundstone, white.. 7]
4. Shales...cc........ 6, 124

5. Sandstone, white, I l(upm[ ...... 72|

6. Sandstone, dark................ 10)
7. Coal, Middle Kittanuning ....... 1

8. Shale, black......cocccicncvncas 21y
9. Sandstone, gray... 12 49

10, Sandstone, white. ... 16 Y
11. Coal, with slate, Lower Kittanning 1

12. Sandstone, hard, gray............ 1)
13. Sandstone, hard, white .... 36 54

R pmIRer T S e 14)

Fic. 98.—Section 15, Top of No. XII, white sandstone.

under Clarksburg, I
V. Va. BOMME S - s iiinne vinaaonnesansbius SRR s ESST s s 60 0 a 65 ve PREALE AN RRS 232

The Lower Kittanning bed is here more

summits of the hills,
Bull, 65——9

than 1,000 feet below the
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Section under Parkersburg, West Virginia.—At Parkersburg, Wood
County, West Virginia, the following structure (Fig. 99) is given by the
record of the Camden Consolidated Oil Company’s drill
hole, on the authority of R. A. Cole, superintendent:

Under Parkersburg, West Virginia.

| See map, N f.] Ft.
1. Upper Freeport coal ......... SuSe O e P wh PRt ... absent
2. Shales, gray and black. .. nad s . aa R o P 170
70" 3. Coal, Lower Kittannivg S B vepesve 7
4. Shales, uray & s¥5 S AP Ry B S BASPg=D - St # =l S = 08
5. Top of No. XIL,
T oth] seodnssennsrtonsssbisvescssecssacassronssusens snssussssncsosns 275

: The Lower Kittanning bed is the only one in the series

£52 here, but it has a good thickness, though lying 1,100 feet
Fﬂm" below the bed of the Ohio River, and 1,500 feet under
the surface of the hill summits.

Section under Wheeling, West Virginta.— s 7
I
I

Under Wheeling, West Virginia, where the
top of the series is more than 400 feet below

| | water level, the record of the Central Glass Hoe'

Fro. 99.—Section Company’s drill hole for gas gives the fol.

under Packers- Jowing structure (Fig. 100):
Under Hl(z:/'i;:g/, Wesl f'l‘l‘_v/iui:l,
[See map, K i.] It
1. Coal, Upper Freeport—536 feet under Pittsburg coal and 450 feet under
Ohio Kaver level ....cevveiicacens o> A T A I . 7 -
2. Sandstone and shales. .. crasessee senwes 06
3. Coal, Upper Kittanning )
4, Shales and sandstone 112
5. Top of No. XIL l
Ol . vns . cessnssricnsrineiBvnsiifartbiveses soisisovasancsorssovhsntonce 220 F
re— Section at mouth of Little Beaver,on the <"
) ol 4 1 N Y o .Hr 100.—Section
L:’, Pennsylvania-Ohio  State line.— At the flo-1008e g,
= mouth of Little Beaver, on the Pennsyl- W.Va.
» vania-Ohio Staie line, and the northern point of the

West Virginia ¢ Pan-Handle,” the structure is as fol-
lows (Fig. 101):

Ohio and Pennsylvania line, mouth of Litlle Beaver.

[See map, G j.] Ft. Ft. in.
1. Coal, Upper Freeport. .. o s b BUAIY cemesse 3
2 \unl\ shales ...... P T (A CAS & cessssas 50
.';_(n\lln\\vlllulmll ............... scsssssnsssasisoas 2
4. Sandy shales .......... SR TR I S A T (e 20
5. Sandston®, MASLIVE cccceevecroccecccecansiccccnes s by o 105
6. Sandy shales .. Bien 8id o wsswewss snesus P o Pe e 35
7. Conl, Middle Kittanning....ocovvnnen. 2
8. Fireclay... 51 0
9. Shales, «nnlumn ' nodules of iton ore 159
10.-Conl, Lower KItIanning ceccecocvaccccscese $ 2@
. 3k Flipe Clay i sacavess taoasanssriiinission 102 60
s 12. Sandy shales and shaly sandstone ...... 50§ °
— 13. Limestone, Ferriferous. .....oevveee ve 1
~ A BERUY BRAIOS Joesss sonsasanasssssesnnse 8
e 15. Bituminous shale, Cl: 5
= 16. Shales, sandy ............. 16
- g 2ots 17. Massive sands Inllv top of No .\H
FiG. 101.—Section at TN 5
mouth of  Little G55 covienso ot slbiERsy <« <« e Rl Eser 45 00ss esssss 273 6

Beaver.
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Scetion near Sprucevale, Columbiana County, Ohio.—Northward up
the Little Beaver the eolumn of rocks is very much the same as at the
Ohio River, as may be seen from the following section (Fie. 102) taken

near Sprucevale, Columbiana County, Ohio :

———
k13 Near Sprucevale, Columbiana County, Ohio,
ed [Sce map, G
It
1. Coal, Upper Freeport
e W 2. Fire clay
| 3. Liwestone, Upper Freeport
% . Shales, and concealed . R {
7S’ 5. Coal, Lower Freeport
| 8. Codeealod. .ooseccivvsinens . B : snosed 10
|
7. Sandstone, massive, Freeport .......c.....
5 | 8. Coal, Middle Kittauning am weine - Yk e tl
!
)"" 9. Concealed......
'
e e .
10. Coal, Lower Kittanning
LT P 25 11. Fire clay and shales
. ) 12. Limestone, siliceous, Upper Ferriferous
E 40 13. Shales, gray .. . S un oW ) )
50" ]
; J 14, Shales, dark....ovenenen. s DR s 10§
i
10 g ( Lower Ferviferous !
Al 15. Limestone Y Putnam Hill T 1
e S
16. Coaly shales, Clarion
17. Fire ¢lay......
Fi1G. 102.—Section . y
near Sprucevale 18. Concealed, to top of Ne. X11...... . 0
Columbiana
County, Ohio Total av auses Jocsneivatusass bonshnasaass sss .o w0l

Here we get the beginning of an important feature in Ohio Lower
(‘oal Measure stratigraphy, viz: a duplication of the Ferriferous lime-
stone. The lower bed, No. 15, occupies the regular horizon of the
Pennsylvania ¢ Ferriferous” bed, but there comes in above it here a
stratum, No. 12, of siliceous limestone, not seen anywhere in Pennsyl-
vania, but becoming the ore-bearing limestone of the Ohio series, and
known as the ¢ Gray ” limestone, the ore on its top being of the same
character as the Buhrstone ore of Pennsylvania and apparently identi-
cal with it.

Prof. Orton, director of the Ohio Geological Survey, thinks that on
entering Ohio the Great Ferriterous limestone of Penusylvania splits
into two portions, the upper part representing the ¢ Gray ” limestone
and the lower or blue portion of the IFerriferous representing the
“ Putnam Hill” bed of Ohio. This seems to be the most probable view
of the matter, though it is barely possible that the lower or Putnam
Hill stratum is an entirely new deposit, and has no representative in
Pennsylvania, or this may be true with reference to the upper limestone,
No. 12,




132 THE NORTHERN BITUMINOUS COAL FIELD. [BULL. 65,

Section betiween New Lisbon and Leetonia, Ohio.—In going northwest-
ward from Sprycevale, a very rapid change takes place in the lower
portion of the column, since it rapidly contracts, as will be seen from
the following section (Fig. 103), made in the vicinity of the cement
works, between New Lisbon and Leetonia, Ohio:

Between New Lisbon and Leetonia, Ohio.

[See map, G i.) Ft. Ft. in.
1. Coal, Upper Freeport (not 8€6n)...c.c.ccceveecenccccnne
2. Concenled.ccccocvaconicncsesaccrscccscasesccccencocseses . 30
3. Sandslone .....cacecccvoovccssscnssosca PR e 10 ' 50
& Bhales, ChOBOMILS Siciiverssatarussnvsisssorncesas 10 s
5. Coal, Lower Freeport......... 3 sabwan iy Teribee ane 0 2
G TN T e T SR R Y « Sessapes 4
7. Limaestone, Lower Freeport : 4
8. Concealed, and uu‘ml.ﬂunr .......................... L 50
BTV T SO S ¢ o IR A W A SO A BNy 5
10. Coal, Lower Kittanning.. g :“.':l"e“h‘“ ;’ :)’ ; 6 6
11 Blate..cccnci sccssosansinniesvessasccctnvcosnosseassvease 21
12, Limestone and iron ore, Upper Ferviferous.............. 1 !
X 13, Concealed, At SBRIE \ oo' v sincssccirssosccssssncscane 35 i 39
‘Ilhti!lln;1"?flvihh¥lﬂﬂi |0", 14. Limestone, fossiliferons.. } :1'1:;‘1:.:1:‘H,:I'l'”mm.... z R 2 )
15. Coal, Clarion ..eeeeev.one 3
16. Fite ClaY..ccceecee reacsscccccsrencnccancarcencs svnacoss 10 <,
¥16. 103.— Seetion be- 17. Interval to top of No, XTI 95 §
tween New Lishon S
and Leetonm, Ohio. S AR T i b sAREEREEERES & 64 an » #5005 69 04 shgnosans e vopossssvine 196 8§

Section near Zanesville, Ohio.—In the vicinity of Zanesville, Muskin-
gum County, Ohio, the section of the Lower Coal Measures reads as
follows (Fig. 104), at the type locality of the l’ubmm} Hill limestone

(Vol. V, Ohio Geology, p. 96):
Zanesville, Muskingum County, Ohio.
[See map, K e.] Ft Ft. in,
. Coal, Upper Freeport 4

2. Fireclay ........ 9 )
3. Limestone, Upper Froeeport coeeeevveeceeineiisecncinniians. 1 S 42
& CoBeBlol .ciiiovanhinsonitssusvossvsboncsnsssasenssnnsesv 39
5. Coal, Lower Freeport......... PRy s suvi sousivasensivapssoun 1
6. Fireclay ..cicceecnnees 6 ?
7. Coucealed .......... 3 ‘ 60
8. Sandstone, Freeport 20
9. Coal, Midls KItIBRRIBE covvsccveocsssoscocavdvvessssane . 4
10. Fir@ clay coecicsovncccscncncene P SRR NS 6 &
11. Shales, with ore nodales 185
12. Coal, Lower Kittanning 4
13. Firo olay ..csco.ccecesassccscccscccsese cesssene . K l
14. Limestone, Upper Ferriferous.......ccvvvvvnrieninannien ok 21 56
VRT3 T S e S R 41 l
10. Bhalod.cvcescccsinenssirnscssctccscacconcnne 6
17, Limestone.......c.c..... ; }:::‘l‘l:.:ll‘l (;;:.{lﬁf‘.’fl? ______ 4
18, Shales, datK..ccovcccosacnvascscccrccscnnscsnsssvesensccsss 3
TN PSR S ISR e sesove thin
20. Fire clay and dark shales.....eeeiveeeeinaceaases 7
RN LHREIIN - o avo s ss s vas in oornorsossnstsubbopes Sohunahs seb 3@
22, Fire clay, shales, and concealed, to base of Lower Coal

Fi6. 104, -~ Section Measures....... sasssvessssinnnabiarasuidshisines snsssons 15

near Zanesville,
Ohio, Total....... Srevevsunered aveesees e TREs e R R P 22 6
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Section near Shawnee and McCuneville, Ohio.—In the vicinity of
Shawnee and MeCuneville, Perry County, Ohio, these beds exhibit the
following structure (Fig. 105):

Vicinity of Shawnee and McCuneville, Perry County, Ohio.

[See map, M d.|

Ft. in
1. Coal, Upper Freeport (not s6€n)..ce..oeeenuennas R s Rk et PSR e SRS e
2. Fire clay and shales containing * Buchtel” 0re..c...civieeiiiriiiiineiiananniannn crames 1D
R TS DR IINOREIRE S il i oabins Baasss varenihy sndpsnuisseeobnthaknns susibabyat susees , A
R S R SN N S Y 25
5. Coal, Lower Freeport........... 18
6. Clay, with iton ore.............. 10
7. Concealed, and shales........ e S AL P g el S O S L L SR 25
JUOR . cove . sevten 2. 6%}
! “Mother’ coal.. 0/ 4
RIS b ssa s . ¢ 0 |
= : Kittannine ) BORY Co: el a4 |
8. Coal, Middle Kittanning Siate, dark gray. 0 3 { e o sasbee 10 8
Coal -
Slate o 1
| Coal 3 0" )
B Y, W COMTRPOIBE DB . ac v’ connvosnusnsacsreiced ibasesviass shas 10
10. Concealed,and shales. .......ccoveenuunronn.. 20
11. Coal, Lower Kittanning
12. Clay 5
13. Ferriferouns ore and flint.........coo.an.. ramanbauds Ty T T R |
14. Sandy shales R PO SR Pt 10
& Tl 3 ¢ Lower Ferriferous...... ]
B, ool 15. Limestone...c.cceeenceeas { Putnam Hill............ § crecemseaniannan 1
of Shawnee and 16 Fire Clay ccccconnmcanineniiaionniiiiiiiiaiiiaiiiiiieiceivetcannnnnn. 10
McCuneville, 17. Massive sandstone, top of No. XII. -
Perry County,
Ohio. ey AmeRnt e sl L s e e R R S S S S 176 8

Section near Buchtel, Ohio.—In the vicinity of Buchtel, at the line of
Hocking and Athens Counties, the Lower Coal Measures exhibit this
structure (Fig. 106) :

Hocking Valley, near Buchtel, Athens County, Ohio

[See map, N ¢.| Ft Ft. ia.
{ Coal, slaty 1 3")
IR e ok L
Coal TRy '
1. Coal, Upper Freeport..{ Shale........... QLB S e 5 9
BT R e
‘ BUNS- o icnnesn 0 3 ”
BRI o sod dwnane S
2 Piroclay and ahale . .ococaisaatsssnscceiscsncansarssnssnsnocanns 3
8 Linentone; Freepoth.cc..ccscnicasvesncsascrssacesososansonnsas 5 50
S Uonosslod AR BRAION oot csviciarirnsassssnssnrnsa dansesvas 10)
: 5. Coal, Lower Freeport .. s T R RO K L, SRR e 3k
Colloan s o scavas 1 €'Y
30" B RIIOR - v v v i ansh sranns i alis ons s Hop aed s orannoaRe s EBSR 30
{ Bone coa eea 0/ 6)
61" | Coal... avss gl 1004
e 7. Coal, Middle Kittanning § Sintf+======- I/ &/ 1. " 6 1
A | Slate. . sass O ¥ -
o EERY - ansiees s 1 6
2 8. Concealed .cevuv..nn. esea-bussvhsnssYansanETpssnnRessbRsssesase 30
9. Coal, Lower Kittanning.....c.cccevaaecaciianannercinsaniacanaas 1
o 10. Concealed ....ccccaciaversssssonscassnnssssrnssbnsnccssaacacnns 10
11, Iron ove ¢ 1
Fi6. 106.—Hock. 12. Limestone, Ferriferous ...... 2
ing Valley, near 13. Interval to top of No. XII.....coaevenn... L TR 10
Buchtel, Athens -1_-7» ﬂ

County, Ohio. y | SR e I e e oe et éonssonbesen
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Section on Meeker’s Run, near Nelsonville, Ohio.—On

FIELD.

|BrLL. 65.

1 Meeker’s Run,

near Nelsonville, Athens County, Ohio, the structure of the Lower

Coal Measures is thas (Iig. 107) given by Prof. Orton

Geology, page 926:

On Mecker's Run, near Nelsonville, Athens County,

[See map, N ¢.)

1. Coal, Upper Freeport
2, IMire clay

7. Shawnee or Buff lim
RS

amdstone. .. .oceeae
9. Coal, Lower Free
10. Shales

SIS 600 06

11. Limestone, Lower Freeport /l.numl«u-w 1 0§
12, S tONBcaeive ST R AR S O a5 6400 b o0 aEnN

13. Coal, Upper Kittanning

14, Fire elay

10, SanieboNE . T s M ae Fo R nnsvssenss ssssassosnst ko
16, Shale SaePonERE s e sTa IR eSS
17. Coal ¢ Middle Kittanning

¢ Al eereennee - 3 Nelsonville seam

18. Fire clay

Shale

20. Snowfork ore

ower Kittanning

s Run
\thens Counuty

Ohio.

Section at Panther Hill, Scioto County, Ohio.—¥arther
in Panther Hill, near Mt. Vernon I'urnace, Secioto Cot
rocks are given as follows (IMig. 108) in Vol. V, Ohio (

in Vol. 111, Ohio

Ohio.

Ft. in.

............... 1
5 9
1 3

[

1
2 6
14 ¢
1 0
4 0
e
. 12 6
----- 1 6
..... 15 6
3 6

1] :
NETTERS 6 11
0 8

1

6

...... 0
. 166 1

to the southwest,
mty, Ohio, these
reology, p. 1038 :

Panther Hill, Mt. Vernon Furnace, Scioto County, Ohio.
[See map, Q a.]
Feet Feet
1. Coal, blossom, Upper Freeport.ccc.ccccceo-secscsnsrsncss
Wit oo B S O SO S 1)
..... 15\ 38
\ 12)
Lower Freeport
[ |
(] h 9
...... 1)
. Kittanning
X ¢ 11. Shales, with iron ore (kidney) 16 g
i ‘1‘1 12, Sandstone, massive 0§ ’
ESa 1 m )
E Sk R l 13. Coal, Lower Kittanning 7 7
o g ! lossoin §
N g S RNl L I e iaines Tt tsensnbosonsinn 8)
| ZAKISK { 13. Bandatons, White cvc.evinscrsssnccascvcne 6 18
f N R N I R T R R TPIRR L s oot s.e 50 cuso adaabesroninantonnses 8]
! ..... (i
f" FR e i blossom
46 0
E==53 Bt RS RS ) L R R 11y L e, 16
F1 Pant blossom
Mt N
County, Ohio e Senses 175
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Nection near Ironton, Ohio.—From the vicinity of Ironton, Ohio, Prof.
Orton reports the following structure (Fig. 109) for the Lower Coal
Measures (Vol. I1I, Ohio Geology, p. 028):

St s ey ey -

St p, R b.] |
3 : I Ft. in Ti
1. Coal, Upper Frecport............ e N e i i)
2 T A NSRRI St A St ge da 4 1
3. Conglomerate and sundstond . . 29 { "
4. Little vellow Kidney or Movitor f ¢ or 1 | &
5. Conceal A e sape s susndaves ] : }
. Buff'lim RO R s e s 4 aoh ma TSRS s & 98 }
7. Shales . 2 6 | |
8. Yellow kidney ore (Moxaha Csmha 1 1
9. Heavy sand roc e 37 6) (
10. Coal No.6 (Sheridan coal), Mide IKitt 1 -
11. Fire clay 7 b4 8 6 .
12. Black Kidney ore 2 . 1 : 34 :
13. Sand rocl 24 6
14. Coal No. V (New Castl Lt er | t L} 5 . ) 6 Ii
N
6 3 R
( )
Fer ]'
i ' 6 6
( b ( 64 6
5
u
4 6

Section in southern Ohio, near Ironton.—In the same
region of Ironton, but at a different locality, the writer
found the following structure (Fig. 110):

In southern Olio, above Ironton,

»
S 1
Ft Ft. in
1 P
o 50
3 3
4 10 ¢ ”
o 5 gy
(¢ |
I 1
ki 6. Conl, Middle Kitta Co I 35 dovnnnnsine 7
I
s |t 1 J
~ 5 - -
Sl 18RI VE 0 15
I 1n 6
1 or
40' - o |
rrit 1 5
| sha 10
1
Fic Section ded 40
in sounthern i
Ohio, near Iron
ton I'otal ) 6

This section difters but little from that found in western Pennsylva-
nia. The ¢ Bahrstone” or ¢ Baird” ore, which was not noted in this,
is present in other sections at its proper horizon on top of No. 11.  The
Putnam Hill, or lower division of the Ferriferous limestone, seems to
have disappeared, either by coalescing with the upper one or failure of
deposition, and the same appears to be true of the Upper Kittanning
coal, unless it is to be found in the upper layers of the complex Middle
Kittanning No. 6, which is not improbable,
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Section at Charleston, West Virginia.—As we leave the northwestern
margin of the Appalachian field in southern Ohio, and pass southeast-
ward toward the other or eastern side of the sawme, the
Lower Coal Measures thicken up quite rapidly, as will
be seen from the line of sections which will now be
given along the Great Kanawha River. The following
one (Fig. 111), from the mouth of Elk River, at Charles-
ton, is the record of Edwards gas well No. 3. It begins
at the level of the Upper Freeport coal, and the record
was obtained from Mr. W. S. Edwards, the superintend-
ent of the gas company :

e rm

Ly b BN o

Under Charleston, Kanawha County, West Virginia, by bore hole near
mouth of Elk River.

{See map, S £.]

Ft, in

1. Coal, Upper Freopotfeccccsscsccccasccccvasnceacoscssassosasisdsssons 3
& AEBRIE B BT S S ey s ia s e satnys Snnsavn casbinsyans Foaesheene 56
3. Conl, 1awer Frotpiililicccs-o cicsae ssassssssssavesssncssnsosssnsenssons e
4. Sandstone and SHaleS..c.cc.vieensescccasanecsrneas IRST RS Sain T N et 116
G Conl, slaby, U Do RIEIRRNIBE < - - cscocsnvscssossoscocnnaroiosnssrsns 5
6. Shales and sandstone .......... crssssEesteIResasRe SRR RR TS RARY 203
7. Sandstone, coarse, with gas and water...... 70
8. Coal, Clarion
9. Shales and sandstone 20
10. Shales ..... . ..........‘.....j...“........... cassesanaveconsve U
11. Top of No. XTI, white sandstone.

HOtNL. 335 o s s aR SRR R oo S5 wa b oo nd Narpan IRARANPR SR S R L R

The thickness of the measures is here about three
times greater than in the Hocking Valley, 100 miles
north from Charleston. Just where this rapid thicken-
ing begins has not yet been determined, owing to the
absence of reliable borings between the Hocking Valley
and Charleston, but it is probable that the most of it
e comes in from the Ohio River southward to Charleston,
sinee the borings at Pomeroy and Hartford City disclose
no unusual thickness of the Lower Coal Measures.

The identification of coal No. 8 in the above section is
—== open to question, as it may possibly represent the Lower
Fio. 11 Section  Iittanning bed.

‘(“"";""\‘i,.‘\"&*“‘.“"‘-*' There may have been other bedsof coal passed through

by the drill in the well from which this section is taken,
sinece it is seldom that drillers for oil and gas exercise much care in ex-
amining the drillings for coal.
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e

Section at mouth of Lick Run, near Charleston, West Virginia.—Near
the mouth of Lick Run, 2 miles south of Charleston, a well was
bored for gas, by Mr. Hulings, and from the super-
intendent, Colonel Jordan, T obtained the following
record (Fig. 112) by combining it with the 70 odd
feet of rocks exposed above the mouth of the bor-

mg:
60" At mouth of Lick Run, two miles above Charleston, Kanawha
County, st ’l/]/(Il/y(
See map, T £.]
Feet Feet
1. Coal, Upper Freeport «oceeeccuann. 3
T R TR S A OSSP SRSt B Y 7))
EERLDRIIR e s & oy ST « o e i o &m0 2 Ao o g o SR 5 20 o
S SRROENONO MABRENTO o o b ks sy s 6540 s Laabun e sudeneaaas 25 )
3. Conl, Lower Freeporf .<...-ccousecaciivaceesee .e }
6. Shales and concealed ..coun...... #o b .o 532
Lif}]
(I G R o SRS g s e ARG, o 27
A%
28 { Blue sandstone, havd 51"}
| Slate and sandstone. .. 6|
8. Sandstone, Freeport ] Sandstone, hard ....... 73 245
R T )
| Sandstone, hard. ...... 9
L T S R e S R S
20 DANMROND s v ubarbarsvans s snss vt dsssidsosvssssne ods 20
B0 I, el v s s SRR R whS = g me a5 e abns 2
12. Sandstone, white.......cccee 15
13. Sandy shale, dark blue 195
14. White pebbly sandstone, top of No. X11
{ s
AN Potal o s : RS LR 682

Colonel Jordan states that no particular search
was made for coal here, and heuce several beds may
have been passed unnoticed. It is also possible that
the top of No. X1I is placed about 100 feet too low
by the section above, since the ordinary driller fre-

m
&
N

quently negleets to note changes in the character of
the strata through which the drill passes; hence it
= is quite probable that a considerable thickness of No.
: 13, which the drillers called “sandy shale,” may have
been really the top portion of the No. XII series.

The Freeport sandstone, No. 8, exhibits an unusual
development here, and it is possible that the lowest
division included in No. 8 is not really a member of
this stratum, but belongs lower in the series.

No. 10 is probably a representative of the Kittan-
ning sandstone,

Fia. 112.—At month
of Lick Run, two
milesabove Charles
ton, W.Va
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Section at Dickinson salt aworks, Kanawha County, West Virginia.—
In the vicinity of Malden, 6 miles above Charleston, the rapid rise of
the strata on the northwestern slope of the Brownstown anticlinal has
brought nearly all of the Lower Coal Measures to

—4 . . . .
1o the surface, and the rest of the column is supplied
B i from the records of the Edwards gas well No. 2, at
o fes" ~the Dickinson salt works. The combined section
R ‘ reads as follows (Fig. 113):
= ‘I‘bc' Dickinson salt works, Kanawha County, W st Virginia.
o6 ! !
_ 3
A See map, T Ft I't. in.
1. Coal, 1 pper Freeport, slaty ccccccevccaccsccoconsrccecs 1
65‘ pA Shales . r‘_’
Nandstone, massive . . - o | N
4. Shales RS o= 159
‘ (oul, slaty v«
45 ) 0 6
Lt .'Jl 143 : (% ' & 6
20 0 6
e reeriel ' 67)
{ hal )
7. San 'wl
8 N 3y 148
T e e NN RNy  SPRGL  LRLs e "
10. Sandstone, massive )
\( Jaty
11, t'oal \, " Kittanni Shate lack { 11 ! } 5
{ Coal 1y
3 Fire « )
35 Coneea £ { 1
S ) | 120 Y
T 0 } Middie Kt § iR
3 16. Coneen ind 1 15)
17 Sandst
1 N0 1 SADITRE TRL 10 63
o 1 1 o, 8 o ( I's Creek 1
187 Shales and sandste )
(Lo o)
» Shal 1
o | Coal |
I ¢l ne 1
( o and it 0 “
1. Coal ( s ( (& { ! . e
I | wmnin Slat 0 ( RS
Coal I 8
Fire elav aud shales 77 0
I ( | N 0 6|
{1 ) 1
( (1] )
it one 1 1 )
( naee ot ! LN} 132
nd 30
t 0 10 )
White su ‘ \
) Potal : i eesdaninniost g
b 28
SPRAAR AN This section would seem to contirm the statement
made in connection with the Lick Run boring, viz,
e | ., that a part of the last interval given there should
1 more ]n‘u)n'll.\ be credited to No. \”, the next
- .\1'1'11*\ ‘l('ln\\ ”ln' l,n\\'<’l' 1'!».‘!1 .\liulslll'ow‘.
: b) The Campbell’s Creek, or Lower Kittanning coal,
‘ is here very much split up with slate and shales,
I 113 Seetion at  but on the Malden side of the Kanawha it is a cood
Kanawha ( "y bed, from which 4 to 6 feet of coal is obtained with

only the two parting slates,
This is the type locality of the Cawmpbell’s Creek limestone No, 19.



WiiTe.| THE LOWER COAL MEASURES. 139

Section near Brownstown, West Virginia.—In the vicinity of Browns

) miles above Charleston, another

town and near the Burning Spring, !
gas well was drilled (Edwards No. 1) and its record

] combined with the surfiace exposures in that vicinit)
] gives the following suececession (IMig. 114
|
L
{ ] Fr
] 1
' 15 -
! i
i 10(
s !
( 2 ) s
)
4
1
p | 1 !
]
d tl i 3 )
[ us, 1 1
One ed J
i / J
\
1
| K The only part of this series dependent on the hore
. J hole I“l«!lllx is the last 100 fect, or that from the
. Clarion coal down, the rest of it all being exposed
-".'.-“ above the bed of the Kanawha in the
| ; recion of Brownstown,
{ ‘ By comparing this with the Charles
f' 1 ton section (Ifie. 111) it will be seen
% that the whole column has thickened
L ‘: southward at the rate of about 205 feet
{ - ! to the mile. It will also be observed
| that with this thickening a new coal,
gt the Drownstown, makes its appear
ance in the series. This s one of a
o al ‘_IHH]H-Y twoorthree oals whieh
|“ 114.—Section 1 I appeal in the column of rocks around
g oy Hla the southeastern margin of the eoal
| field between the Lower Kittanning bed and the Ferriferous limestone,
which wounld seeni to be represented by No. 220f the section These coals
! arve of little economic importance, as they are usually thin and slaty.

| 5

R NS

R S
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Section at mouth of Armstrong Creek, on the Big Kanawha River, West
Virginia.— At the mouth of Armstrong Creek, 25 miles south from |
Charleston, the whole column of the Lower Coal Measures is above
; water level, and a high point almost vertically above

] the Kanawha River catches the top members of the
|
same, so that here a very fine exposure of the series
gives the following structure (Fig. 115) :
Mouth of Armstrong Creek, on the Big Kanawha River.
[See map, U g.] Ft. Ft.in.
o' 1. Coal, Upper Fropport...cdessescessssecs cocordnsne csssnmnonsses . K
2. Sandstone, and concealed .. 170
3. Sandstone, massive ........ 6o |
4. Concealed, and sandstone. . 115 ;372
5. Limestone, siliceous ... ..ocneennnn % 2
6. Sandstone, massive, gray ........ e TR S N 251
{('mll nany W
2 » y 8
0 Tins * ¢ Middle Kittanning ,\,"' panrere x l 9 =
7. Coal. ... 1 Cedar Grove....... § """" ! .(\.":“‘]l‘. < (: el
| Coal. R ’
8, Fire clay, and CONCOAled......cviiinnincon cencnennannnaens b
9. \uulslnnn massive 20
10. Shales, concealed, and sandstone ... 20
11, Concealed 20
12. Sandstone and shales. 20 » 165
3. Sandstone, massive .. 25 |
14. Shales, and concealed ... 20
§ PTT T T PR R CEnBaN S T R o '_’T»l
16. Sandy shales ...ceoveune... ’ 10)
|
\mnl\ shale 1
Coal, ‘Poerless 0 ‘
Shales, bluish.....cece...... 5 0 l
7. Coal, Lower Kittan. ) Coal, sulphumus. ...... 0 b 26
DINE < i aienontesnest BIIEREE s = savaes cava anbouwaipis o 3y T
L A S R B SR i LU
l Coal, splint .. T, i ! |
_.__,_?3._..._._4!.;2, IR < o s a5 sassnsivsbaasans [ |
| e ) T o o aiaees o s demnantunsn s A
e ',é'"’ 1 O SRR R Sy 0 3 |
e 267 | Coal. .3 10)
3 - "'\l",] 18. Fire nll\ ........... H
S 19, Sandstoue .nul RN onas s S5 e i hs e 35
- Coal.. a9 )
1 Shale $ o
20. Coal, Browns- | Coal...cue.... 0 107 { %0 6
own... ..., ) Shales and { e
sandstone .. 16' 0 ]
CoRl... .- yeasy v 2 {
Concealed, and sandy shales. .......... 40)
2. Limestone, siliceons, Ferriferous . 13 51
R TN RN A
o e 0
| Shales........ 1' 4
" TR Coal,slaty ... ¢’ 6
Coal, Ularion J ghales, sandy 200 0 { 2 2
(ragle) ..., (‘Ufll‘.,. e ® 2 |
l Shales 8
| Coal. ")
Shales and sandy bedS.c.ceeevnnennn.. 20
DIaRk TAttle BagiBevases cnsecsovsssasave 1 6
Fireclay and shales..........cacaaaesss 6
Sandstone, MAsSive cceeeerecieeaniaaas 10, 56
Shales, sandy.......... 40
. Limestone, fossiliferous, 1
. Dark shales, fossiliferous.............. 6 80
32. Shales, sandetones, and conce 75
3. Bituminous shale.......... 2
IR Lot o i » sinn w6 5. » :!0'
5. Limestone, siliceons..... 15131
Shales, sandstone, and concealed. ...... 100)
7. Sandstone, massive, top of No, XII.
Total...... cosaevansesanssassssessans 1,006 7
Ly S

F16. 115.—Section-at mouth of Armstrong
Creek, on the Big Kanawha River.
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Here both the Lower Kittanning and the Clarion coals show in their
structure the effect of the general thickening up of the whole column
of rocks. Three miles north from this, the Clarion or Eagle coal is a
good bed, which, with its partings of slate, is only 44 feet thick, but the
partings gradually thicken and new ones come in till the structure
shown in No. 24 is obtained.

A small coal which has been termed the Little Eagle comes into the
section in this region, and seems to have a wide distribution around
the southern margin of the coal field. It is a very pure coal and may
be a lower member of the Clarion bed.

The Eagle limestone, No. 30, was named from a mining village 3
miles below the locality of this section, where it is finely exposed in the
cuts of the Chesapeake and Ohio Railroad. It and the shales below it

are crowded with the Lower Coal Measures fossils, the general facies of

the fauna being very similar to that found in connection with the Fer-
riferous limestone in western Pennsylvania, but the general section for-
bids the supposition that it is identical with the latter. At one time 1
entertained the idea that it might be the representative of the Putnam
Hill limestone, of Ohio, but a closer study of the Ohio section renders
that hypothesis untenable, since the Putnam Hill bed belongs above
the Clarion coal and not below, as does the Eagle limestone.

No. 33 is a very bituminous shale, since lubricating oil was once
manufactured therefrom, and it may possibly represent the Brookville
coal of Pennsylvania.

A comparison of this section with those on the other side of the Ap
palachian basin at Buchtel (106) and Shawnee (105) will show the
wonderful expansion of these beds from 175 feet at the latter localities
to a thickness of more than 1,000 feet at Armstrong’s Creek, and the
same thing is shown graphically in map, Section C. That such a great
expansion of these measures should show only the same number of
workable coal beds as the section at Shawnee was hardly to be expected,
but it is true beyond question. The coal beds themselves give evidence
of this great expansion of the general column in the slates and other
impurities with which they are interstratified.

The interval (165 feet) which here separates the Middle and Lower
Kittanning coal beds appears excessive, since it is only 100 feet a few
miles below, but there can be very little doubt of the figures given, and
@s there are no coal beds between Nos. 7 and 17, it is evident that No.
4 must be the Middle Kittanning.

The top member of the Pottsville conglomerate is in the bed of the
Kanawha, where the section shown in Fig. 115 ends,
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Section at Guyandotte Mountain, Raleigh County, West Virginia.—
That the Lower Coal Measures keep their greatly expanded measure-
ment on southwestward from the Kanawha River is shown by the fol-
lowing section (Fig. 116) made by Captain Miller, chief engineer of the
Trans-Flat-Top Land Association. 1t begins at the summit of Guy-
e andotte Mountain, Raleigh County, West Virginia,

and was measured along the turnpike eastward to the
foot of the mountain:
|
Guyandotte Mountain, Raleigh County, West Virginia.
[See map, W g.] Ft.in. Ftin.
1. Upper Freeport coal {absent)......ccceeuenninniianiinannn,
2, Massive sandstone . coaveas 83
& 8. Bbalos csssissicnes covevs-ons e 15
Joal ... 8
4. Coal, Lowér Freeport.. d Slate ........ 5 ik 4 8
Coal......s .
B BIRY  Sh s e e = s ahaw b s Sc0 55 vama.ob %0 43
{ Coal ... y
Shale..
Coal ...
6. Ceal, Winnifrede....... s Slate .. £ S5 eanpy - i8 5
Cont.csciviers 2 8 !
RS2 anss vans S 3
o 1)
7. Sandstone, hard, gray . 3 . 28
8, Shale...... cun .. 81
9. Sandstone . sSsenEssEnss s a iy csye B
B R B s St sk aabuine /s sy ors sonses tboins os O | Lo
13, ORI DAL GPAY. . oo oosonseninesisoncsas ceve DS 247
2, Shale PO R | S N A .. 82
13. Sandstone, shaly 24 [
14. Shale, yellowish 7
241" 3 Coal .
15. Coal, Lower Kittanning ¢ Slate .. O O 3 svcece
Coal ... g
Slate .. o1 08
O e cnasuvoise » ¥ 13"}
|
1\ 56 3
SR o5 J
. Coal, Browns. ) 157" " q ¢
SOWR. . coses g : 8§ 3
2 BADDBIRY - o o ois's was sovaire 6)
Sandstone, soft, yellow
Sandstone, hard, gray 22 '
Sandstone soft,yellow,micaceous 21
5, Shales, yellowish 67  (——
...... o g
27, Fire clay 1 4
28, Slate, bla 16 ‘
20, Sandstone, soft, vello 35
| . Shales, yellow P 39 l}
| - Coal ccueeype ,
N Slate ......
| B Five clay .. 2/ 0/
I ) Bacle } (('n;ll ‘ - 1Y
: . Coal, Eagle ] Clay
‘ : (Clarion). Y Coal . .. { v 8
Clay ... .
’v Coal ...
Clay .
‘ {Coal ...oo.. 00 17)
Sandstone, hard, gray........... 13 AP
. Sandstone, soft, yellow .. 33 ) 46
Coal, Little Eagle...... oe 03
Fire ciay.. ¢ )
86, Shales, sandy, ve . 46 |
7. Sandstone, soft, v 70 Loy
38. Shales, sandy, yellowish. 53 o
. Sandstone, flaggy ........ 7 |
40. Shales, yellow ........... ou 38 J

A ¢ . . 41, Pebbly sandstone, top of No. XI1I.
F1a. 116,—Section at Guyandotte Mountain, -
Raleigh County, W, Va. O et v noas sroecesactnss eveeyss  H351H f
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It is possible that the horizon of the Upper Freeport coal should have
been placed higher than the section shows, since the coal is not present
and the piace given it is only a surmise.

Seetion near Oceana, Wyoming. County, West Virginia.—In the vicinity
of Oceana, Wyoming County, West Virginia, and the neighboring re
gion, the Lower Coal Measures present the following

structure (Fig. 117):
Wyoming County, West Virginia.
100"
[See map, W {.]
It n Ft. in
1. Upper Freeport coal(notseen) ...coee....
2. Sandstone; and concealed g 100
o 0 1
- o 4
3. Coal, Lower Freeport .. 0 1 3 8
gedndaey @ 4
LT AR ST A
4. Sandstone, and concealed ... ............... % 155
5. Cannel slate mixed with coal, Upper Kittanning 3
& Congenled aiiiai...icas ave vemwohondse csnsens 2
7. Sandstone, massive ... st L AR A 70
((Coal....co0x0 R €
158 Shale 0 2 )
Coal 0
8. Coal, Middle Kit- | TiNseandasndstone. . a7 27 2
tanning. g Mo AR e g T . A
Jpesheserses Shal A ( ‘ ‘
Ry et o T
Shale, gray e 0 10
O el sis e vanven B W)
9. Concealed, and sandstone anebee s 20 )
¥ T R R TR SR R S i 0. D
2 11. Fire clay and shales A R RO | 8 9
12. Sandstone, massive...... 50 |
. 13. Shales, dark, slaty..... 10 )
; ll il 1 ( )
Slat 100 0
Coal 1 8
'/()' | < |
14. Coal, Lower e
% Kittan I 9 “4 9
o ning ‘ *‘ |
27 v 0
) P ¥
0 107)
15. Massive sandstone Koot . )
ot 16, Concealed . 0 160
===z|(% R S S A SR
85" [ Coal 1 |
| Shate 14 )
) Coal 0 21}
'y 18. Coal, Brow: | Niaie 0 & |
& 0l bro 18 " oal ( { 7 ,‘-
town Slate 0 47
10, Coal 0 v
e 249" ) : Slate.. 1’ 8" |
0" 175 80 | Coal ' 0") 5
19. Sandstone, and concealed 70
! | 20. Coal. Eagle \'\;l"l‘:‘l ¥ f { i
B '5|"J' J (Clarion) l’.:’” oy
k ’ 21. Concealed, and shilles 65
100 22. Coal, Little Eagle ........ccce [ 2 3
Shales and sandstones........ 70 ! g0
ot h 24. Shales, gray, with fossilplants 5 $
Coal.... ... cuanie asem 1 1
160" - 26. Concealed, and shales and sand
5 stone. . e 100
Coal, blossom ..
Shales.....c.ccce... wenbssee 30
1 ssive sandstones, top of
409 Massiv AT 3
No. X1L
=3,y Total secesnviransoseenases 0u3 8
2 f
R—— 7

F1G. 117.—Section near Oceana, Wyoming
County, W. Va.
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No. 20 is known as the ¢ coking coal ” in the Wyoming region, since
it has the typical structare of such coal, and looks very much like the
same (Eagle) bed on the Kanawha.

The Little Eagle bed No. 22 is also very good coal here, and its in-
terval below the main seam has increased from 20 to 65 feet,

Section at mouth of Blaine Creek, Lawrence County, Kentucky.—In

passing southward up the Big Sandy River, at the

southwestern line of West Virginia, the Lower Coal
Measures thicken up at about the same rate as they
do along the Kanawha, as will be seen from the follow-
ing sections. The first one (Fig. 118) is from a sur-
face measurement, combined with the record of Rig-
don gas well No. 2, at the mouth of Blaine Creck, 20
miles above the mouth of the Big Sandy River, and
reads as follows :
Mouth of Blaine Creek, twenty miles above mouth of Big Sandy
Ihwer, Kentueky.
[See map, T b.|
Feet Feet
1. Coal and black slate, Upper Freeport .oocoaiiivnneonn... H
2. SANAMORET: v S Rr SURE T Fonv e ssnsuitsscoserasrsnsacasans - 30 )
3. Slate, black...... AT iR S : T A
4, Coal, Lower Freeport............ cenvrsnvanpesesesesnse i
5. Fire clay... RRERR S Ve un s sevsnesncerrednioctssons susees )
6 Bandetune Wl SR L e e casivsssrmesrasisasinssnsosens 45 l
7. Bandetons, QErK BEAY S-csocssaccs vovvnscoanassones vosesew 10 |
8. Sandstone, white ... 10 122
. Blate, DIBBK . cobe tiiisnbssesscascvsssnnssnsshocrinensssnts 15 ‘
10. Bandston®, dark. sicssieicsciscsrsornscsovesnonsssavnecons 25 l
11. Slate, bIatK...ccoecstritnccccrcrcanscocncesosnescsases 10 J
1000k D BRI s o s ceniseve  bodbesssabsbbenssan 3
1T PO G AR R e Ao ofl LA -
14. Sandstone, Cray. .coeveee. SHPaareebt ReEEs Y ven 6 |
15, . Blate, BIagK < oS thowias cosssnean P A Ty SN e 24 | -
16. Sandstone, Eray ...c.ceceesccacniconns Sons ivsesas 25 )
17 UOR] LONEE BRI &L i occorcsinesossoaoiossnntssoseans 7
18 IR G 5% « s i AR TR n v s ass s baesin«cossaaseaisscsivesnss 3 )
15 BaNGslUNE AT . SR a v a s cnsssrassanconnssduntsvsonssade d 70 l
20, BIRED; BIRE <o ib s libe s sxssvs sudsssrsssnsisnsvosnsess csoe - 60 218
21, Bandslone, ErEYs csthstsvesssscaecasioasbosaceonrssincsssns 25 J
B BIRS, WEA  ch s S b SR S b s nns + srnes vnsponsanashsnsacsy 60 J
i 23. Sandstone, white, top of No. XTI,
Fic. 118.—Section at
mouth of Blaine i
Creek, Ky. OB e os e thh et U s anpocsioesossasns sosoes sossscossnsesassrasans 521

For the carefully kept record of this boring I am indebted to Mr,
F. H. Oliphant, now the chief geologist of the South Penu Oil Com-
pany.
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Section near Old Peach Orchard, Lawrence County, KNentucky.—In the
vicinity of Old Peach Orchard, on the Louisa fork of Big Sandy

Fia. 119

13

Section
Peach
Ky.

254’

near

Or-

River, Kentucky, the surface measurements, com-
bined with the records of oil and gas borings near by,
give the following stracture (Fig. 119):

Near Peach Ovehard, Kentuel:y.
[See map, V b Ft i Ft. in.
1. UTpper Freeport coal (absent) . i
2. Sandy shales .. o phend ¢ ] !
S Sandstone and sandy beds S SR Y 100
Lower Freeport, or(Coal ...... ¢/ 10
4. Coal \\'mmllrni{ P w‘-\\' e 01 !
Orchard bed ...... ( Coal o &)
5. Fire clay, siliceous cocvvennnn.. Y . 2 4)
6. Sandy shales : P G SR ] \
7. Massive sundstone and shaly micaceous bheds 7 137 4
8. Blue sandy shales ...... Sy ae - . 25 )
Canuel .0
9. Coal, Upper V\zllwmn;\l la 2 0 G { 6
( Coal, slaty U oo
10, Shale and sandstone - ...........ce... 10 ]
11. Coal . “vsasse asenbee = 0 {
B2V -BANEY SRR DINO. L. fi el rtan b oh tanien i sh by Newan R 2 4
13, LANESORe. . < cisesvestucsonvs R s 2
14. Sandstoue, shaly ...... Sxen . . 12
(‘oal ( 6
15. Coal . Bhnle . S eavo SR L 4 8
Coal e o 8
16. Concealed, and shaly sandstone. ...........veveeecannn 9 ! 2
17. Black slate BRI il e
18. Coal, splint, Middle Kittanning .. - A 1
19. Concenled . . o . Pes e s Yoma 10 )
0. Hard sandstone........ » Saien . . 70 X
21. Blue shale........... L e SRR ok 2 )
2, Coal, Lower Kittanping ... . : 6
Shales and fire clay.....c.cocccivaannas )
ly shale
15
)
Total 634 10

The place of the Upper Freeport coal here is deter-
mined with comparative certainty by the massive Ma-
honing sandstones, which come in above No. 1, and
also by the occurrence of the Mahoning coal, with its
characteristic structure, at 235 feet above the Peach
Orchard bed, and 135 feet above where the horizon of
the Upper Freeport has been placed.

No. 15 is very probably a “split” from the Middle
Kittanning bed, No. 18, and should be regarded as
a part of the latter.

The Lower Kittanuing bed, No. 22, is given as re-
ported from a bore hole at * Old” PPeach Orchard, by
Prof. Shumard, who examined the drillings at the
time the boring was made, and the rest of the section
below this is from a deep boring made for gas, about
3 miles distant, the record of which was obtained from

Mr. I, H, Oliphant, the c¢ivil engineer under whose superintendence
the deep well was bored.
Bull 65——10
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There has been much variance of opinion among geologists who have
examined the PPeach Orchard coal bed as to its horizon in the series,
some placing it as far down in the column as the Clarion coal, but thés sec-
tion shows that it is either the Lower Freeport coal of the Pennsylvania

column or else one that is probably a “split” from the

; latter, viz, the Winnifrede bed of the Kanawha series.
Section near Warfield, Kentucky.—In the vicinity of
g Warfield, Kentucky, opposite the line of Logan County,
West Virginia, and 60 miles above the mouth of the Big
. Sandy, the following structure (I%ig. 120) is obtained by
combining the surface observations with the records of
of the Warfield gas wells :
“(,/»l/.f,/; /\'u(m/‘.;/A on Tug Fork of Big ,\Wlu:/_q River.
] e [See map, V L.}
e Y Ft. in Ft. in.
| 1. Upper Freeport coal (not seen) R
{ 2. Massive sandstone, and concealed el 150
{ ( )
8 i 1 !
1 Lot hale o 0
| Fire 1y S 0 r
- o ) Coal, splint 1 2 ke
. Coal, Winnifrede Clan w1y A 15 9
¥ Coal, splint e
1y .w {
: gt T e e o o)
T ¢ (* 4. Concealed, and sandston . ' % )
._ Catet o' 5. Limestone, siliceous 1 59
§ 6. Shales, sandstone, and concealed 0 )
R N p——— Coal, cannel, Upper Kittanning 2
¥, Sandstone, and concealed 30 )
0, Limestone, siliceous. .........;e... 1 > 51
. v 10, Samdstone, and concealed. o.venrineiiennens 20 )
L 11. Coal, blossom, Middle Kittanning
12. Conecealed, and sandstone...... o 65
18, Limestone, siliceous ..... eI LN SR S A 2
14, Sandstone, massive R | Sy ey 2 SRR s e 0 )
15 MDAIN - ah st L. SR e 0 3|
16. Coal o>n R e e % 7
- 17, Sandstone and shales . R A L . 10
l 15, Sandstone, massive e aawsvene W J
1 Coal...... 0 4
e | 10. Coal, Lower Kittanuis \\‘ MO o 10 ! LY b 2
‘ ( Coal EIONY i
- ho' 20. Concealed, and sandstons e e o 45
bu 21, Limestone, siliceous.,. - " 2
22, Shal i sandstones to top of No. X 120
ORI Total S e T S R A S A 87 6
¥ Some have supposed that No. 3 of this last seetion is
i ! identical with the Peach Orehard bed, but it seems to
occupy a horizon a few feet below the latter, and I have
. therefore referred it to the Winnifrede bed
f of the Kanawha column.
| No. 19, which is locally known as the
foocsassd SWarfield ” coal, is the same one as No. 22
’ -'n'-‘*‘ 1 » & >
[t of Seetion 119, and the representative of the
i ¥ » s .
] Lower Kittanning bed.
] | |  The “siliceous” limestones, Nos. 13 and
P & | 21, may possibly represent the Campbell’s
( Creek and Ferriferous beds respectively,

Fia. 120. —Seetion at W
on Tug Fork of Big San




wHITE, | THE LOWER COAL MEASURES. 147

Section on TIIII/ I"Il)'/.'lf/vl:l.ll/ ,\7[/1:/_// River. /,H.v,'ll‘l County, West Virginta,.—
Near the mouth of Knox Creek, at the southern edge of Lovan County,
50 miles by the river above Wartield, the tollowing section

: (Fig. 121) was constructed on the West Virginia side of
: Tug River, by adding to the upper portion of the seetion
there the part which has been removed by erosion:
Tug Fork of Big Sandy River, near mouth of K (
of Logan County, e Firvai
oo mal Wt | %
1. Upper Freeport coal (absent)
2. Shales and sandstont 1
3. Coal, Lower Freeport
§. Shales and massive sandstone
5. Coal, Lower Kitt i lavge | ) t
6. Sandstone, massive
7. Shales, sandstone, and coneealed 18
8. Coal, Eagle, large blossom
9. Shales and sandstond
10, Coal, blossom, Little 1a
11. Concealed ...
12. Sandstone, flaggy
13. (
14. Say 1
15, 8 4
16. 1 , Dlue pu
17. Shales, dark blue
I8, Sandstone
19. Concealed..
20. Coal
21, Shales and {la sandstone
Jaten. d
(Y ealed [ 1
4, Mass [
¢ Nag/
I'otal 0

CHARACTERISTIC HORIZONS
IE UPPER FREEPORT COAI

Asmay beseen by thesections just civen,
a very important coal bed comes at the

summitofthe Lower Coal Measurescolumn.

and marks the latter ofl’ from the Barrens

above. This coal, which was named the

Upper Freeport coal by Rogers, hias a very

wide distribution in the Appalachian field

and is the source of much valuable coal

and coke. The coal isnot entirely persist-

—

" ¥
Fic. 121.—Section on Tue Fork of Big  ent, however, being frequently too thin to
sandy River, near mouth of Knox
Creek, southern edge of Logan Coun
ty, W. Va.

mine, and from lavge areas it is absent en-
tirely, though its horizon in the measuves
can then still be determined, and generally without much difticalty.
The bed is probably more regular and persistent in Pennsylvania than
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in either of the other two States (Ohio and West Virginia), but even
there it is not always found in workable condition, being thin or want-
ing in some portions of nearly every county where its outerop extends.

One of the main features which characterizes this bed isits complex-
ity, since it is always separated into two or more benches by divisions
of slate. This complexity of structure isillustrated at the type locality
(Section 66), and so far as the writer knows it is never entirely absent
anywhere in the Appalachian field, whenever the bed is thick enough
to mine. These parting slates vary in both number and thickness in
different regions, so that there is nothing characteristic about them over
the whole field, but yet in any particular district or coal basin their
number and position in the bed are quite regular.

Another peculiarvity of the.coal is that it nearly always cokes well
whenever attaining anything like its normal thickness and hence in
several regions is locally known as the “coking vein.” There are many
distriets where this bed will produce coke buat little if any inferior to
that of the Pittsburgh, in the famous Connellsville basin, and when the
latter is exhausted the next source of supply to the Pittsburgh and
Pennsylvania region generally must come largely from this horizon.
Still another feature of this coal is its tenderness, and by this it can
often be distingunished from the very hard Mahoning coal next above
(which often rivals this bed in size), since as a rule the coal from the
Upper Freeport horizon does not bear much handling without breaking
up most of the lumps, although they often come out of the mine with
large size. This is true of the bed everywhere in Pennsylvania and
West Virginia (except in the sonthwestern part of the latter State, where
it is often a splint coal), and Prof, Orton reports the same thing as char-
acterizing it all over the Ohio field.

There is frequently a layer of impure cannel or highly bituminous slate
in the roof of this coal, and in the Great Kanawha region a fine deposit
of cannel coal oceurs at this horvizon. This is true of the Cannelton
locality, but whether any of the canunel deposits on Coal River, south
from the Kanawha, belong at this same geological level is as yet unde
termined, since the latter have not been sufficiently studied, though the
flora would indicate that the Peytona deposit belongs at the horizon
of the Upper Kittanning coal,

The several seetions that have already been given (Nos, 50-121), in-
dicate the structure of the Upper Freeport bed in many regions, but
there remain others where it is equally important, and some of these
will now be given.

Nection at MeCoy shaft, near Gallitzin, Cambria County, Pennsylvania.—
Some large coke plants have recently been put into operation on this
bed along the line of the Pennsylvania Railroad and its branches on
the summit of the Alleghany Mountains in Cambria and Cleartield



wiire.] THE UPPER FREEPORT COAL. 149

Counties. At the McCoy shaft, near Galli{zin, the coal has the follow
ing structure, according to the superintendent’s statement:

't
Black slate and honecoal...... oo, ..... 0 =
R e e vn s ave ¢ 5voa e Eh T R e |

L TR g S R SRR M) Rt Sy 0
Coall:.. ... e 1 0 :
Slate - |

(oal v i 0 4

Section near eastern end of old Portage Railvoad tunnel, at Gallitzin,
Pennsylvania.—Near the eastern end of the old Portage Railroad tun
nel, at Gallitzin, the coal is well exposed, and there shows as follows

BIOEE a s s vuin o nan bune bniv i IR 0 1
Dark slate and bony coal ........... < 0
G 1 I e SRR R RN o e - 0 I
Slate, OTAY casees o ioka s e 0
KL - <o vnsose sannas : 1

Slate and slaty coal Sk e s 0 10 )

According to Messrs. Chance and Platt, this coal is but poorly repre
sented in the preseit mining regicns of Clearfield and Jefterson Coun
ties, Pennsylvania, but it is possible, as already suggested in connee
tion wjth section 88, that in some cases, at least, the Upper I'reeport
coal may have been erroneously referred to the horizon of the Lower
I‘reeport.

Section at Mount Equity mine, Bedford County, Pennsylvanic,.—In the
Broad Top field this coal is finely developed in Bedford County, where
it is known as the ¢ Kelly seam,” and exhibits the following structure at
the Mt. Equity mine, aceording to Stevenson, Report 17, Second Geo
logical Survey of PPennsylvania, page 62:

g o RS I . 5 SN LA SR S 1)
PRLIRE oL o8t o sawaibsaviesavmtans shos
Coal e Ty ol N DS . 'u 0
Parting .. e i . . | Ft )
CORE Diuwes O SRR P A

T N R S NP " -
Coal ... e 0 ‘

Although this bed is so well developed in Bedford County, yvet when
followed northward into Huntingdon, only 10 miles distant, it thins
away to only 1 foot or even less.

Followed southward from Cambria County along the Alleghanic
this coal becomes quite thin and slaty in Somersef, and where the bed
enters Maryland near the northern end of the Georges Creelk basin, it
is ouly 3 to 4 feet thick and quite slaty, there being a layer ot hony,

worthless eoal, 1 foot thick, just above the middle. s BBy S
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This poor condition of the bed seems to be maintained sounthward
along the Georges Creek basin to Piedmont (Section 92) and up the
North Potomae (Section 92) to near its source (Section 94) before the
coal becomes valuable again, since there the whole bed thickens up to
8 feet, and is extensively mined at Thomas, on the West Virginia Cen-
tral Railroad, in spite of the fact that 2 feet of bony, worthless coal still
remains near the eenter of the bed.

In the Ligonier basin of Westmoreland and Fayette Counties, Penn.
sylvania, Prof. Stevenson reports this' bed of inferior quality, being
filled with knife edges of slate and containing too much sulphur for the
manufacture of coke, though it often has a good thickness. This con-
dition of affairs is continued southward along the Ligonier basin into
Preston County, West Virginia, until we begin to approach the viein-
ity of Cheat River, when a ;::':":lt change takes place in the character
of the coal, the sulphur and thin slates disappearing and the whole be-
coming a most valuable coking coal.

Section at Posten’s bank, near Masontown, Preston County, West Vir-
ginia.—The section at Mr. Posten’s bank, 2 miles from Masontown,
Preston County, shows the following structure:

Ft. in.

ol By i R et s st aes chas svnnboobes 1.3
ORS00 T2 I E s IR R s awhs oo anss ssdmenen 3 0 ‘

SINtO, QUBY - ivecitssmttsssoiseee sV e nune s 3 ! Ft. in.
‘ . > 9 7
Conl: ool 2. as. i35 i eds te R Uy - (SR i ST
SRS s T s s s AR e v s d g e s sewees oo 0 10 |

OB BOOE TS s Ve TR ob Foo anioadmnnnse o } 0 )

This is near the center of the basin, and the coal is there thicker
than the average.

Section at Hartley'’s bank, near Masontown, Preston County, West Vir-
ginia.—The following from the side of the trough near Masontown, at
Mr. Hartley’s bank, will better represent the average thickness of this
coal in the Preston basin:

Ft. in.
BIALY 008k i e SRIRs R e s aisin o5~ anae soonws 1:"8 \
ORE: B0 S s s R oot s o oss abbi dios 3 73 ' L
SO0, BYRY S sils o R RN dns o5 b6+ =6 2 Ko v ue 0,2 ¥t ”"‘_
BT ST e e BT T T SRR DA et g 3 ! 8 ‘
B0, TAY Lo on sun il TP B Vs wuw soobas o sue TRl |
TR L e SR AT A e LI 1 6 )

The first parting below the top is usnally called the “little” slate,
while the next one is known as the ¢ big ” slate.

This is the same coal that has long been coked for the manufacture
of iron at ITrondale, Preston County, and also near Austin, on the Balti-
more and Ohio Railroad. At both of these localities the coal below
the “big” slate is not taken out on account of the expense of mining
the latter.

Southward from the Baltimore and Ohio Railroad this bed again
splits up with numerous slate partings, and when it comes out to day-
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light, on the Valley River, at Philippi, the coal is 4 feet thick, but so
slaty as to be almost valueless, and only 20 to 25 feet above the Lower
I'reeport coal.

Section at Wilsow's mine, Roaring Creek, Randolph County, West Vir-
ginia.—Southward from Philippi it increases in thickness, and when we
come to the eastern side of the Belington basin the bed has a total
height of 10 to 15 feet, and is locally known as the Roaring Creek vein.
Its structure there is shown by the following section at Mr. William
Wilson’s mine, in the northern edge of Randolph County, and about 1
mile east from the Valley River, at the mouth of Roaring Creek :

Ft. in
OBt BIRty , THOPRPe o1 Si s hai i e sasisaien 1%
T T SR R SR S I e R S R SO e 0
Cont * apper-bench *uiois s ciasihsasiuesas e 8
Slate and bony coal...... ...cccccaeieineeaa 1 3 Feet,
LT AR T R e W S G N e ) e 1) 14
BRI WERY 035 voi o ns rasuiy v gossisvaneses 0 6
Loals t mining Py 7 o o s i e n e e s .8
IRV B0 BIab0 .o vsuiiiins snon e Ths sneiss 0 1
Coal, “bottom,” slaty .. ... ccccveccasa- JLCER LI N

At some localities the ¢ bottom” and “ mining ply 7 benches form one
layer of coal 3 to 4 feet thick, but as a rule the ¢ bottom ” portion is
slaty and worthless, while the ¢ mining ply ” and the *¢breast” layers
farnish very good fuel, the “ upper bench” being frequently slaty and
otherwise impure.

Followed still farther southward along the eastern side of the
Appalachian field, through Randolph, Upshur, Lewis, Webster, Nich-
olas, Fayette, Kanawha, Lincoln, Cabell, and Wayne Counties, West
Virginia, this coal bed presents the features shown in the sections given
below.

Section 01t Stone Coal Run, Upshur County, West Virginia.—In Upshur

County, 10 miles west from the Roaring Creek region, the Upper Free-

port coal is exposed on Stone Coal Run, a tributary of the Big Sandy,
which empties into the Buckhannon River. HHere the following struct-

ure is visible: ¢
Ft. in.
I BIOER . s vinanas s o pasueavmsay O |
e N SR e e 2 =9 ‘
T R RS R R 0 8 | «: Ft. in
i T o S ERR SRR T 3 038148
R T TR DRt e G S e X ey
TR R e Lo |
Gy BIabe R . v i SR aiinroaasan 4 6) Ft.
B AT e s A% Wi e v cles o on aooaed sves 1 o \ R
T e SRR SR SRR i ) =
I R S e s ne s as sule sasn sesasannd 1 10 | &
T e R B R 0 5y~ « 4
S T R IR e 0 5! 5
B e 2o s co e cdonneonmanage 0 6 \ =
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This is the locality of the celebrated ¢22.-foot” coal bed of Upshur
County. The detailed structure above given does, indeed, exhibit a
bed of this enormous thickness, but it is so split up with slate as to be
practically worthless.

Section on the Buckhannon River, Upshur County, West Virginia.—Still
further west from this, on the main Buckhannon River, one-fourth of a
mile above Grassy Run and 9} miles from Buckhannon town, in a cut
on the West Virginia and Pittsburgh Railroad, the following section is

exhibited :

Feet

Massive sandstone (Lower Mahoning) ccceee v vaue-. i
( Cannel slate.... 12 0")

> ] RO 50 s uviso sy ' 0 ! 3

Upper Freeport coal.. (| W S o o (" 17
a7y R v o)

R B Y I e o nas ssnass smnaprs ssacnbresss 3

IO - - R e b tcs s st nacddbnbasiinesiy vies sues 10

Massive sandstone in bed of Buckhannon River........ 5

Here the coal has almost entirely disappeared in the great mass of
canne! slate at the top, which, of course, contains a large quantity of
bituminous matter.

Section at Lloyd Wamsley's bank, Upshur County, West Virginia.—About
10 miles south from the last locality we come to an arca of this coal be-
tween the main Buckhannon River and its middle fork, where it has
regained a structure more nearly normal, viz:

Ft. in
Cannel slate.iitescssncecuns S o 2 S G T e | g
D8] of e R o = Vs v s s esse s odie ks sl Baiscisv L ¥
S50, DIROE TR e s cacnssassswasios s AR s s e d 0 1
OOl L R e Cads s vsninchuanshne ST - T S
Bhale) BTlE (Uas S0 cnbncns consnisabtsrsossons sove caod 0 8
B O DI e a e s chatbis s are s sEh A Rsasss Sons sbesdons 1 y {

Myr. Bryaw's bank, one half mile northwest, exhibits the following :

Ft. in
RN B SR S0 s oos sacoosins sobensseeess ssssessn 0 6
ConlS. c=iliveens RS e v Solks e s et shBRAL o v aal i 0
Bony coal ...... T P A TR Y SRR SIS PR T | I
O e R b ossmensssce s besses xS aas e 0

Section at Currvent’s farm, Upshur County, West Virginia.— A few miles
south of this, near the Randolph County line this coal passes into the
air on the land of Mr. Carrent, where it exhibits the following:

I't. in Ft. in
ORI E 0 & s s i o o M hn 500 o SR 25
81 g iR R N A | 0)
O R cnme e B
R R R i o 5o unse sbso0e topblasndennatss 0 2 {
T L T T e 0o 10f 68
L N g 0 6
sand roek ............ oo . onasREINPCT ] 0

BT IBIDIC. . s it ccnnsncass 1 0 )
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Section near Hacker’s Valley . 0., Webster County, West Virginia.—
Southward from this, through the edge of Randolph, the coal has been
eroded by the waters of the Buckhannon, but beyond Helvetia and the
Florence Pass we come to an elevated plateau, from which the Buck-
hannon, Little Kanawha, and Holly (a tributary of the Elk) Rivers all
take their rise, and here, in Webster County, 7 miles northeast from
Hacker’s Valley post-office, we cateh an outlier of this coal with the
following structure:

Ft. in
e R e S M e gt P 0 6
R G - e e a T e e s 1 } i I_l' ““
Y OB S o5 e s ks v s v e s T e 316 L Bt
R BB ot s aia R vaik Sy bt Shes e B 18

Section on the Little Kanawha River, Lewis County, West Virginia.—
About 10 miles northwest from this last locality the same coal exhibits
the following strueture (according to William S. Stevenson)in the hills
along the Littie Kanawha River, where the left branch of that stream
cuts across the panhandle of Lewis County:

I't. in.
Blaty gonl ..l viee wamimanichmmenssinnany 0 U )
5T T S i D LSS R S S5O iRl Ft. in
T e RN T el Kt S (S SR s DR L R AR) “' oAl
e v e A S R S S S S e e s Sl T |

Section on the Holly River, Webster County, West Virginia.—In the
summit of the hills near Andersoun’s mill, on the left branch of Holly
River, Webster County, we find the Upper I'reeport coal with the follow-
ing structure on the land of Mr. Marcum Congar:

Ft. in.

R DA < . < svisicassrsnnss aien o ninss woges )
T T e R S RN R SR A A e e L | [ Ft. in
e e R SRR A e S e D ‘: 6 10
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Section at Powell Mountain, Nicholas County, West Virginia.—To the
southwest from this there are no more openings on this coal until we
come to Powell Mountain, in Nicholas County, although a ¢ 7-foot”
bed of coal is frequently ¢ reported” in the hills where the Upper Free-
port ought to be found. But in Powell Mountain it has been mined
for a long time on the Weston and Gauley Bridge turnpike, where it
exhibits the following structure:

I't. in
L R A R S R R LG e e )
Shales, gray -...... s S N e g ! Ft. in
Coal, splinty .... ...... T s . R0 >14 3
BRI RIBEL ... ciis: st Runonreap s 2= 9 -3 ’
RRE, SPHBEY -2ec.ecisiuccavanicnsons s adans B 0 )

Here the eharacter of the coal begins to ¢hange to the hard, splinty
variety which distinguishes the coals of the Kanawha Valley.
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Nection on Stroud Creely, Nicholas County, West Virginia.—A few miles
east from this, on the waters of Stroud Creek, this bed shows the follow-
ing section on the land of Dr, D. M. Lewis:

Ft. in
g s SRR Sl T R R e R L 0 b
Coal, splint. . ... ..... L S L i1 0
Soft coal.... ... o PR S S P 0 4
Black slate .......ccc..... 0 1
08l . hi Sokaih & P = o nn s g 6
Black, coaly slate......... A .. 0 6 F't. in,
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ORE O - Sl P e S e b esnnosdbasiabobrnads 010
Slate ... <At ees e TN PR PR ety | B
LOR] o o s RN B a5 os » N 3 ol 0 3

Sections on Muwmble-the-peg Creek, Nicholas County, West Virginia.—On
Mumble-the-peg Creek, half way between Powell Mountain and Nicho-
las Court-House, we find an opening in the Upper Freeport coal on
the land of Mr, Herold, where it shows the following structure:

I't. in
O el - R R T A S a s s was oo oo es Gncowe aldes 1 6)
PRI 5 . s PR s ve s wwisve s viss o b8 waid )=-%2
PBRIBIE. . PR AR TR suy s sossnvessove knss 0 8| Ft. in.
OBl BPRINEY SR e ss s linssos onse PR LIS T 6 (13 10
B A I e e s b ls was srasss sndahu sese s 1 8 ‘
Coal, splinty..... S s R e s s bsa 2.8 )

At another bank, 300 yards west from the last, the following is seen:

Ft. in !
oA R s b e s cnss voish oo bite cobnee !
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At this loeality, as well as in Powell Mountain and on Stroud Creek,
a very good quality of splint coal is obtained from this bed.

From Nicholas Court-House on southwestward to the Great Kanawha
River no openings have been examined along the crop of this coal, but
at Cannelton, in Fayette County, we find it a valuable bed of ecannel
coal with a thickness of 1§ to 4 feet, while 2 to 24 feet of bituminous
coal rests immediately on the latter.

Two miles below Cannelton, at the mouth of Upper Creek, the bed
thickens to 11 feet, but the layers of coal are so interstratified and
diluted with slate and muaddy sediment that the whole is worthless., A
few miles farther down the Kanawha, at East Bank and Crown Hill, a
portion of this great bed becomes the excellent splint coal, 3 to 4 feet
thick, which is mined at those localities, but farther down this river
the bed again becomes impure and remains practically worthless from

Coalburg on down until it disappears under the river at Charleston.
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West from the Kanawha we have no information about this coal until
we reach the Guyandotte River in Cabell and Lincoln Counties, but it
is possible that some of the Coal River cannel belongs at this horizon.

Section on the Guyandotte River, Cabell County, West Virginia.—On the
Guyandotte River the Upper Freeport coal rises above water level about
two miles above the ¢ Falls Dam.” It is first opened and mined at the
mouth of Stone Coal Run, where it exhibits the following structure:

Ft. in
e R e T SRR R e 0 1 )
L R ol S G O R R N By U 2 ‘\ Ft. in.
3T R e SRR SRR N e L
Slate and bony cannel ...........cacee.aen. 0 9 |
P e e DA F -8y

Another opening a short distance up the run gives the following:

Ft. in. Ft. in
DRSOV BRBAMEONE . o oo iiaine s ebaab e dbE e 25 0
B T T R S e D S 1 0
BRIEAD . i s A e e R R 0 3 " i 3
DT I € e R e e e e e 1 0 )

This latter section very probably belongs immediately on top of the
first opening, since the interval between the two banks is concealed.

The coal is known in this region as the “big bed.” On the Caldwell
tract, opposite Camp Branch, this coal exhibits the following section in
the bluff overlooking the Guyandotte:

Ft. n
T e T T T R et N e DS S 10 0
( Coal, slaty..... 1’ 0')
J(IU.'ll .......... 1’ 6 ‘
‘ BIRED. oot vas av e 01
T i 2! 0
R ) Slate .......... 0’ 2 4 10 5
Coal, Upper Freeport.. 3 S M FOWTY e
I\'u:lln .......... o9
Coal 0 8
Slate 0 6" |
{Cosl...... 30 )

As will be perceived, the coal contains mueh slaty material and the
layers of coal themselves are inclined to be bony and impure, approach-
ing the type which this bed exhibits in the vieinity of the Kanawha
Mining Company’s plant on the Big Kanawha River,

Sections on Cove Creek. Wayne County, West Virginia.—As we pass from
the Guyandotte in Lincoln County westward across the divide to the
waters of Twelve Pole, a great change takes place in the Upper IFree-
port bed, and on Cove Creek we find it split into two portions with 30
feet of rock between, and the lower bench a fine quality of cannel coal
3 to 4 feet thick at some openings.




156 THE NORTHERN BITUMINOUS (‘OAL TFIELD. fBurLL. 65

At another loeality the following is seen:

't
Coal blossom . ....... Ak o wauy Peen . / 0 )
Shales and sandstone ) (0 F't, i
Shale Pt e 7 B WL 4610
Coal, splint aitins 1’ 8

§ 1
Cannel, cood ...... 2 1’ 4
Coal, bony : ade? (A

On “ll'u]'}lu\ilx- sidle of Cove Creelk we see:
i

Massive sandstone ...... ....
(loal pe=t ke 3 (0 6 )
slate. sassa - . e .o @ 0 | ‘ I
Coal ol R SR 1 G ; i
Cannel ; - ) -0

IF'rom this point a belt of eannel coal at the horizon of this bed ex
tends in a general westerly direetion nearly aeross \Wayne County, being
found on all of the main branches of T'welve Pole. It is possibly identi
cal with the eelebrated Moses Fork ecannel and other eannel deposits
in Kentucky. This belt of eannel varies muceh in width, but it is often
2 or J miles across, and while the bed is not entirely persistent, it is
seldom less than 20 inches thiek. It is quite pnre and will compare
favorably with the eelebrated Kanawha cannel, which comes at the same
ceologieal horizon.

On the left branch of Twelve Pole, one-half mile above the mouth of

Brush Creek, this cannel coal shows as follows :

On Little Laurel, a branch of Hezekiah Creek (tributary of the left

fork of Twelve Pole), the eannel exhibits the following

Sandstone.
Coal 3 .
Bone coal : . & J
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In Sugar Camp IHollow, a short distance above Jesse Queen’s, the

lvl’l'“' l"nw-lm\'l coal exhibits the following structure :
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On Trough Creck, near James Rainey’s, this coal exhibits the fol

lowing:
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At Greene Porter’s, on the right bank of Twelve Pole, the Upper
Freeport bed shows the following:

Ft. in

e ) g 8 S 1 0)
DAY oo sus sevainens REb SRRt 5o sve e vess O D i
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From this point on west to the Kentueky line on the Tug River noth-
ing is known of the Upper Freeport coal, and at Warfield it seems to
be absent from the scetion, but this may possibly be due to the fact
that its horizon there overtops the summit of the hills,

In western Pennsylvania there are large areas, especially in Beaver
Cpunty, where this coal is either absent or else too thin to mine; so it
enters Ohio not as a persistent bed, but occurring in patches, and this
characteristic seems to remain with it there, from the Pennsylvania line
entirely across the State to the Kentucky border at Ironton.

Even along the Ohio River from the Pennsylvania line down to where
this bed dips below the same, it is generally absent; and Prof. Orton
thinks it is still absent in the Steubenville shafts, the coal mined there
being the Lower Freeport bed, instead of the Upper IFreeport as was
formerly supposed.

In eastern Ohio it is known as bed No. 6 in the Ohio scheme of num-
bers, but in other portions of the State, as Prof. Orton has shown, it
was often called No. 7. The following list of Ohio names for this bed
will indicate regions in that State where the bed becomes prominent:
“«Big Vein” of Salinesville, ¢ Dell Roy,” ¢ Cambridge,” ¢ Alexander,”
“«Bayley’s Run,” ¢ Norris,” ¢ Happy Hollow,” ¢ Waterloo.”

Section near Kenova, West Virginia.—After passing beneath the Ohio
River above Steubenville, this bed never emerges from the same until
within 2 miles of the Kentueky line, and if the Steubenville shaft
coal be the Lower If'réeport, then the Upper one is absent over a wide
region along the Ohio River, for it appears to be absent in several bor-
ings, notably at Parkersburg and Pomeroy. 1t is reported from a boring
at Huntington, however, as 10 feet thick, though where it comes up to
the level of the Chesapeake and Ohio Railroad at the east end of the
Big Sandy bridge, 10 miles below Huntington, the bed is worthless,
as shown by the following structure there:
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Section in Ritchie County, West Virginia.—Where this bed is brought
to the surface on the Voleano anticlinal in Ritehie County, West Vir-
ginia, it has the following structure, according to Stevenson:
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THE UPPER FREFPORT LIMESTONE.

Below the coal just described, at an interval which varies from 0 to
40 feet, there comes a limestone which was named from the same local-
ity asthe coal. Itis quite generally distributed in Pennsylvania, north-
ern West Virginia and Ohio, but in the southwestern part of West
Virginia it appears to be absent, since it has never been reported from
the region along the Big Kanawha and its tributaries, nor from the
region between that and the Big Sandy.

The limestone is usually of a light gray color on fresh fracture, but
some of the layers gre always buffish when weathered, owing to in-
cluded iron. Frequently the rock presents a brecciated aspect, as if
made from the broken fragments of an older limestone.

Fossils are rare in this bed except a minute univalve which looks as
if it might be of fresh water origin. Some layers of this stratum gen-
erally contain a considerable amount of carbonate of magnesia, and
oceasionally enough to constitute it a good rock for the manufacture of
hydraulic cement,

The thickness varies from 1 foot up to 30 feet as a maximum, though
the average might be placed at 5 to 8, It makes an excellent lime for
fertilizing purposes, and is much sought after to enrvich the barren soil
lands above, though it is occasionally mined for use in blast furnaces,
as on the Alleghany River between Freeport and Kittanning, where it
is unusually thick.

In Ohio this bed has been given several names, as ‘“Shawnee,”
“White,” ¢ Buehtel,” ete. There, also, as in Pennsylvania and West
Virginia, it occasionally becomes iron-bearing aund some or all of its
layers develop into iron ore, which is known in Ohio as the ¢ Buchtel ”?
gre, and in Pennsylvania as the ¢ Summit” ore.

THE BOLIVAR FIRE CLAY.

When the Upper Freeport limestone is absent, or but slightly rep-
resented, there oceasionally comes into the seection at its horizon a bed
of excellent fire elay, which from having long been mined near Bolivar,
Westmoreland County, Pennsylvania, is generally known as the Bolivar
clay. As there developed it shows a fine quality of non-plastic clay
which is used in the manufacture of fire brick and gas retorts, It also
occurs in several other regions of Westmoreland County, as well as in
Fayette and other Pennsylvania counties. '




160 THE NORTHERN BITUMINOUS (OAL FIELD. [BULL. 65

This clay has been reported as valuable at ouly two or three points
in Ohio. viz, in Jefterson and Muskingum Counties, while in West Vip-
ginia it is known to be valuable in only one re

gion, viz, on Deckers
Creek, in Preston and Monongalia Counties.

THE UPPER FREEPORT SANDSTONE.

As a rule the main portion of the interval between the Upper and
Lower Freeport coals is occupied by sandy shales or thin flaggy layers
of sandstone, separated by shales, but occasionally a bed of massive
sandstone makes its appearance at this horizon and it has received the
name of Upper Freeport Sandstone, Itis quite prominent in some por-
tions of Pennsylvania, but appears to be generally absent in Ohio. It
is also conspicuous along the Great Kanawha and in all the region of
West Virginia, southwest from there, sometimes attaining a thickness
of 75 feet, while in Pennsylvania it is seldom more than 30 feet.

When this sandstone is not present as a massive rock there occasion-
ally occurs a thin bed of coal in the interval between the Upper and
Lower I'reeport coals, and I have termed it

IHE MIDDLE FREEPORT COAL.

This bed is shown in Section 66 at the typical Frecport locality, and
as already stated in ¢onnection therewith, its presence in other sections
may, have led to some eonfusion in identitications. It is not a regular
member of the series, however, and is probably never much thicker than
at Freeport, viz, 2 feet.

The interval between the Upper and Lower Freeport coals varies
greatly in thickness, running up sometimes to 80 and again thinning

away to 20-odd feet, as shown in Section 65,
I LOWER FREEFORT COAL.

This bed is quite as variable, or even more so than the Upper Free-
port above., The rule is that whenever one of these beds has a fair
development the other is poor or worthless, but in addition to this un
certainty, they are both frequently thin, or practically absent from the
section at the same time, so that no one should look upon any of these
coal beds as being continuously valuable over wide areas,

As shown in Section 66 at the type locality of this bed, it is even
more complex in its structure than the Upper Freeport above, being
split into two well defined layers separated by a stratum of clay and
limestone. It is quite probable that this dividing layer may at times
thicken up greatly as all other rocks do, and separate the two layers of
coal by an interval of several feet, thus making two apparently distinet
coal beds, but which should really be classed as members of one.

It Messrs. Chance and Platt are correet in the identilications of the
Lower I'reeport coal in Jefferson and Clearfield, there ave large areas
in both of these counties where this coal is quite valuable, since it is 4
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to 7 feet thick and of excellent quality, though it is always separated
into two or three benches by partings of slate.

The upper portion of the Lower Freeport bed often has a tendency
to become cannelly, as at Freeport, and some highly bituminous shale
is frequently present at this horizon, even when the coal is absent,

Another very fine development of the Lower Freeport coal is in the
vicinity of Fairmont, Clarion County, Pennsylvania, where according to
Chance it is 5 to 7 feet thick without any partings, and furnishes an
excellent quality of gas coal, as it does in the Reynoldsville region of
Jefferson County.

In Ohio the reputation of the coal as a patchy deposit is fully sus-
tained, since Prof. Orton says of it (Vol. V, p. 166, Ohio Geological
Survey), “this is a seam the horizon of which can be followed through-
out the entire field, but which becomes workable at comparatively few
points.”

[n eastern Ohio it is called No. 5, but in Stark County and southwest-
ward it is known as No. 6a, while the synonyms, ¢ Whan?” ¢“Steuben-
ville Shaft,” “ Roger,” *“ Hamden Furnace,” and ¢ Hatcher” indicate
localities where the bed becomes important.

[f the ¢ Steubenville Shaft” bed really represents this coal instead of
the Upper Freeport, then there is quite a large field of it along the Ohio
River, for it is found of good thickness in every boring as far south as
Moundsville, West Virginia, where it underlies the Ohio by more than
600 feet.

Section near Philippi, Barbour County, West Virginia.—In Preston,
Monongalia, Mineral, and Tucker Counties, West Virginia, this bed is
quite thin and often absent entirely, so it is not mined till we go south
into Barbour County, where it thickens up and in the vicinity of Phil-
ippi exhibits the following structure:
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Nothing is known of the Lower Freeport from Philippi on southwest-
ward along the eastern margin of the Appalachian field until the Great
Kanawha River is reached, except in the Roaring Creek field, where it
is only 2 feet thick and 25 feet below the upper bed.

But from the fact that this eoal becomes one of the principal beds in
the Kanawha region, and from there on southwestward into Kentucky,
it is inferred that it is also a valuable bed at some points between Phil-
ippi and the Big Kanawha.

On this latter stream the Lower Freeport appears to be the parent of
two valuable beds known respectively as the Coalburg and Winnifrede
veins. The former certainly belongs to this horizon, and the latter

Bull, (5—11
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probably does, though formerly I was inelined to refer it to the horizon
of the Upper Kittanning. The Lower Coal Measures thicken up so
greatly in that vegion, however, aud the intervals separating the Coal-
burg and Winifrede beds from the top of the series and from each other
vary so much that it seems more probable they are both members of
the complex Lower Freeport coal. The Coalburg and Winifrede beds
are themselves complex, being always separated into two or three

benches by layers of very hard slate or bony coal locally known as

dyigger head.” They usunally furnish the variety of coal known as
fgplint,” and the Kanawha “splint” is highly prized as a general do-
mestic fuel,  These two beds arve guite irregular in their thickness and
one or both are often too thin to mine, but they appear to be much more
regular and persistent sonthwest from the Kanawha than the Upper
I'reeport, since they fornish valuible coal elear across to the Big Sandy
River, the eelebrated Peach Orchard ceoal of Kentucky coming at the
horizon of either the Coalburg or Winifrede bed, or both combined.
This latter view is the more probable, since at the tunnel near the New
Peach Orchard mine the coal is seen splitting up till it is scattered
throuceh more than 40 feet of rock material.

Section of bed at Coalburg, Kanawha County, West Virginia.—The

lu”»'\\m; section shows the variations in the structure of the Co l“?ll]’;

bed at its typical locality
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I do not know of any locality in the Kanawha Valley where both the
Winifrede and Coalburg beds are mined one above the other in the
same hill, for when one is good the other happens to be worthless, and
this is so constantly true that, were it not for the fact that the Coal-
burg bed is only 100 feet below the Kanawha black flint while the Win-
ifrede seam is 175 to 200 feer below the same datum line, I would be
strongly inclined to believe that they were one and the same coal.

Section at mouth of Blaine Creek, Lawrence County, /\«;/’//l,""l/‘¥-|ll de-

scending the Big Sandy River the Lower Freeport sinks below water
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level at the mouth of Blaine Creck, 6 miles below Louisa, where it ex-
hibits the following struecture:
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The conditions preceding the spread of a great coal marsh seem to
have been eminently fitted for the production of limestone deposits,
especially in the Pennsylvauia and Ohio regions, for, with few excep-
tions, a limestoue is found close under every coal bed, and this is true
of the Lower Freeport horizon. This limestone very much resembles
the one under the Upper Freeport coal, exeept that it is usually thinner
and more earthy. It also contains the same univalve fossil, and no
others, so far as the writer is aware, thus showing that it too is a fresh-
water deposit. It contains a considerable quantity of carbonate of
maguesia and occasionally, as at the locality of Section 103, furnishes
material for the manufacture of hydraulic cement.

Considerable iron ore is also found at this horizon, and the limestone
is generally of a buffish cast from the disseminated iron. From this
fact it and the Upper Freeport limestone above are generally called the
“huff’ ” limestones in southern Ohio.

[n West Virginia this limestone has not been recognized anywhere
in the northern part of the State,and it is certainly absent entirely
along the Great Kanawha. An impure limestone is sometimes found
in connection with the Peach Orchard coal of Kentucky, which is pos-
sibly identical with the Lower Freeport.

THE LOWER FREEPORT SANDSTONE,

The next lower stratum that has a general distribution over the Appa-
lachian field is known as the Lower Ireeport sandstone. Section 66
shows the thickness and structure of this sandstone at its typical
locality, and there it is seen to be double, with a coal embedded in its
lower portion, the whole being 62 feet thick. That the 15 feet of sand-
stone under the coal at Freeport belongs properly with the main sand-
stone above is known from the fact that at one locality the coal is seen
disappearing entirely and then the two beds of sandstone unite into
one solid mass.

This rock is always of a grayish white color, generally quite hard,
often containing pebbles as well as much feldspar, which decomposing
permits the rock to disintegrate readily and weather into fantastic
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shapes. It is more persistent as a massive rock than the Mahoning
even, but unlike the latter it is seldom used for building purposes.
This is owing to its hardness, coupled with the fact that it will not
stand the weather well, and also it is often so gnarly and twisted in its
bedding that it will not split evenly.

This sandstone is never less than 30 feet thick in the Pennsylvania
region, and it frequently rises to 75 and even 100 feet in some localities,
making a bold c¢liff or bluft wherever its onterop is above drainage, and
thus becoming a counspicuous feature in the topography of the Lower
Coal Measures.

Throughout a large portion of Beaver County, Pennsylvania, this
sandstone is 75 to 80 feet thick, and near its center is a very hard
caleareo-siliceous layer 2 or 3 feet thick, which may possibly represent
the Johnstown Cement limestone i other portions of the State.

The sandstone maintains about the same thickness throughout east
ern Ohio as in Beaver County, and continues on around to southern
Ohio with a thickness of 30 to 50 feet.

It enters West Virginia from Pennsylvania as a very massive bed,
50 to 75 feet thick in Monongalia and Preston Counties, while in

Tucker, Taylor, Barbour, and Randolph, it is still thicker and more
pebbly even than the Pottsville conglomerate. Southwestward through
Randolph, Webster, Braxton, and Clay, this sandstone keeps on increas-
ing in thickness, and when the Big Kanawha is reached it has swelled
out in a wonderful manner, becoming 250 to 300 feet thick, and remain-
ing the same across to the Big Sandy, often crowning the hills and
ridges with ehiffs weathered into turreted and chimney-shaped forms.
When attaining this immense thickness it often consists of three or four
sandstones, with shales and two or three coal beds interstratified.

This rock has prodnced a small quantity of oil at Fairview, Marion
County, West Virginia, and is generally known as the ¢ gas sand,” in
the drillers’ parlance, since it often produces considerable quantities of
natural cas,

I''E UPPER KITTANNING COAL,

Throughout several counties of Pennsylvania a third bed of good
coal occurs at 80 to 120 feet below the top of the series, and to this
Messrs. Chance, Platt, and other Pennsylvania geologists, have given
the name Upper Kittanning, though the bed in question is not work-
able at Kittanning or anywhere near that town, as may be seen from
Sections 60-66 along the Alleghany River, since it is thin and nnim-
portant in that region. The Messrs. Platt at one time identified this
coal with the Lower Freeport bed in Cambria, Clearfield, and Jefterson
Counties, calling the coal which is now termed Lower Freeport there
the Middle Freeport, and it is barely possible that this first arrange-
ment of the stratigraphical order was the correct one in many regions,
since, as already shown (see lil'._jw. there is a Middle l"rwlml‘l coal even
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at I'reeport, and in addition the Lower I'reeport bed is itself so com-
plex that either half of it might at any time separate from the other
and both become independent beds.

But however the questions suggested may turn out, the fact remains
that at many loecalities in Pennsylvania, at least, there are three dis-
tinct coal beds between the Ferriferous limestone and the Lower Free-
port coal, as shown in Sections 64, 65, and 66.

Westward in Ohio, however, the Upper Kittanning coal appears to
be either wanting entirely in most cases or else coalesced with the
Middle Kittanning bed, since Prof, Orton finds no place for it as a reg-
ular member of the Ohio series, but puts it down as a synonym for the
Lower Freeport seam. (See Vol. V, p. 126, Ohio Survey.) :

In West Virginia the Upper Kittanning bed first appears in the see-
tions along the Tygart’s Valley River (96 and 97), where it is 2 to 33
feet thick, and a rather fair coal ; but it appears to be absent entirely
in the Newburg shalt, Preston County, unless it is eombined with the
Middle Kittanning there, while in the North Potomac basin near Davis
it is represented by a mere streak. 1In the Kanawha field two or three
thin beds come at this horizon, and one of them is frequently cannel,
and the same horizon can be recognized on the Guyandotte River, in
Wyoming County (Section 117).

Chanee says that it is the main eannel horizon in Pennsylvania, the
New Bethlehem, North Washington, and Murrinsville cannel deposits
coming at this horizon. If the Darlington cannel, of Beaver County,
comes at this same horizon, then the interval separating the Upper
and Middle Kittanning beds has there thinned entirely away, and thus
brought the two into direct contact. This might well be, since the Dar-
lington cannel rests directly on 2 feet of bituminous coal, below which,
through a shale interval of 30 feet, comes the undoubted Lower Kit-
tanning coal, underlaid by its great bed of fire elay. This would account
for the absence of the coal in Ohio, if it really does unite with the Mid-
dle Kittanning before crossing the Pennsylvania-Ohio line.

This bed appears to attain its greatest importance in Pennsylvania,
along the eastern border of the coal field through the counties of Jef-
ferson, Clearfield, Cambria, and Somerset, where it has been fully de-
seribed by Messrs. Platt and Chance. The general sections already
given show the horizon and structure of this bed at numerous points,
so that no further description of it is necessary.

FTHE JOHNSTOWN (CEMENT) LIMESTONE.

Lying only 2 to 5 feet below the coal just described, there oceurs, over
a wide region in Pennsylvania, a bed of magnesian limestone, which Mr.
Franklin Platt named the Johnstown Cement, from its occurrence at the
city of Johnstown, Cambria County. It is almost an exact counter-
part of the Lower Freeport limestone of the counties farther west in
physieal aspect, chemical composition, fossils, and everything else, and
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this is one of the facts which, taken in connection with the entire ab-
sence of this limestone in the western tier of counties and in Ohio, has
sometimes led to the suspicion that possibly the Johnstown Cement
and the Lower Freeport limestone of Butler and Beaver Counties are
identical. Still there are other facts of stratigraphy which appear to
forbid such an hypothesis, and hence, until it can be shown otherwise
by more positive demonstration, we must accept the stratigraphical
horizon given the Johnstown Cement first by Messrs. Platt, whose
labors moved it up from the horizon of the Ferriferous limestone, to
whieh the First Geological Survey of Pennsylvania had erronecously
assigned it. The stratum ranges in thickness from 1 to 8 feet, and
when it is 5 feet or more some of the layers often make good lime for
agricultural or other purposes; but when the bed is only 1 to 3 feet
thick it is usnally too impure to slake well. Thisstrafnm has not been
recognized at any point within West Virginia with which the writer is
familiar, and it thus appears to be generally absent from the series in
that State.

THE MIDDLE KITTANNING COAL.

Whatever uncertainty may exist conecerning the exact horizon of the
coal which has just been described under the name of Upper Kittan-
ning, there is none with reference to the next lower bed, for it is such
a constant member of the series that its relations to the other rocks are
seen in nearly every section. This bed was formerly called the Upper
Kittanning, until Messrs. Platt and Chance discovered that the coal
last desceribed was a member of the Kittanning group, and then the
coal in question was lowered to the name of Middle Kittanning.

In the vieinity of Kittanning (Section 63), and along the Alleghany
River below (Sections 64, 65, and 66), this bed is thin and unimportant,
but west from this it thickens up and is the most important seam in
Butler, Lawrence, and Beaver Counties, the coal being quite pure and
highly esteemed for gas, steam, and domestic purposes, though it sel-
dom exceeds 4 feet in thickness, and is often much less. This is the
famous “ Clinton,” ¢ Rock Point,” and ¢ Hog Iollow” coal along the
Beaver River. It is always divided by one or more thin slate partings,
one of which is usually near the bottom.

Eastward from Butler County, throngh Armstrong, Clarion, Jeffer-
son, and Clearfield, this bed, according to Platt and Chanee, deelines
muech in thickness and value, so that it is seldom mined, except occa-
sionally for domestic pnrposes,

Still farther eastward, however, in the Broad Top coal field of Hunt-
ingdon and Bedford Counties, it thickens up and is apparently repre-
sented by the “Barnet” coal of that region.

Southward from Pennsylvania, in Maryland and northern West
Virginia, this coal is sometimes thick enough to mine, though seldom
exceeding 23 to 3 feet. At the southern end of the North Potomac
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coal basin it practically unites with the Lower Kittanning below, and
is mined with the latter where that bed is opened near Thotas ; butat
the Davis mine, further south, the parting slates have thickened up to
20 feet and separated it from the Lower Kittanning again.

Section at Newburg, Preston County, West Virginia.—In the deep
shaft at Newburg, Preston County, West Virginia, this coal has the
following structure and relations to other beds:

1. Lower Freeport sandstone
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Here it is possible that both the Upper and Middle Kittanning beds

2, and they are only 15 feet above the Lower

are represented in No.
Kittanning coal.

In the Great Kanawha field, this bed, although only 3 to 4 feet thick,
is very pure and valuable, being known there under the names of ¢(Ce-
dar Grove,” “Trimble,” “Arno,” and others.

In the Wyoming County section (117) two beds are often found at
this horizon, separated by 20 feet of shales, but the lower one appears
to be the main coal. The same thing is seen in the Peach Orchard
section (119), where the lower one is a “splint” coal, thin, but of excel-
lent quality.

In Ohio this coal becomes the most important bed of all the coals in
that State, according to Prof. Orton, since it is almost constantly work-
able from where it enters Columbiana Connty on the east to wherve it
leaves the State near Ironton at the southwest. The numerous names
it has received in Ohio will serve to illustrate its importance in the
mining industry there, of which the following is a partial list: “ No. 4,
in Ohio and Yellow Creck Valleys at.the east; ¢ No. 6,” in Stark County
and southwestward; ¢ Hammondsville Strip Vein,” ¢ Onasburg,” « Pike
Run,” ¢ Dennison,” ¢ Coshoeton,” ¢ Upper Zanesville,” ¢« Upper New
Lexington,” ¢ Nelsonville,” ¢ Straitsville,” *“ Great Vein” of the Hock-
ing Valley, ¢ Carbondale,” ¢ Mineral City,” ¢ Upper Zaleski,” “ Wash-
ington F'urnace,” ¢ Sheridan,” ete.

The tracing of this bed through Ohio, and its identification at many
points where it had formerly been confused with other beds, is due
largely to the labors of Prof. Orton, the present efficient director of the
Ohio Geological Survey. The structure of the coal where it attains a
considerable thickness, as in the Hoecking Valley, is always quite com-
plex, there being several parting slates, as may be seen from Sections
105 and 106,
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Section in Hocking Valley, Ohio.~The following, from Vol. V, Ohio
Geology, will,serve to illustrate the general structure of this bed when
at its maximum development:
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Section at New Straitsville, Perry County.—The following is the strue-
ture at New Straitsville, p. 954, loe. cit.:
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According to Orton this bed changes in character from a good coking
coal in eastern Ohio to an open-burning one from New Lexington south-
westward, The reader will find the eoal fully deseribed in Vol. V, Ohio
Geology.

The interval separating the Middle Kittanning coal from the Lower
Kittanning bed varies greatly both in thickness and composition in the
different regions of the Appalachian field. In western Pennsylvania
and eastern Ohio the interval is usually only 20 to 30 feet and generally
occupied with dark slates or shales holding iron nodules, and it seldom
surpasses 40 feet anywhere in Pennsylvania. while in northern West
Virginia it locally thins away to an insignificant parting, but to the
sonthwestward in the Great Kanawha region, and from there across to
the Big Sandy, it often swells up to 100 feet and oceasionally attains a
thickness of 165 feet (Section 115), with some massive sandstone at
several horizons. In southwestern Ohio a massive’ sandstone 30 to 40
feet thick often occupies the interval to the exelusion of shales.

In the Great Kanawha region @ siliceous limestone makes its appear-
anee in this interval and seems to have quite a wide distribution in that
region and southwestward to the Big Sandy. It is well exposed near
the mouth of Campbell’s Creek, and I have designated it the Campbell’s
Creek limestone from that locality. This stratum seems to be present
even in northern West Virginia, since in Sections 95 and 96, at Moats-
ville and Valley Falls, respectively, a bed of siliceous limestone oceurs
20 feet above the Lower Kittanning coal.

Along the Tug Fork of Big Sandy there are siliceous limestones at
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several horizons above the Campbell’s Creek bed, as shown in Section
119, there being two and sometimes three within the horizon of the
Lower Freeport sandstone, so that these must not be confounded with
the one in question.

The bottom layers of this shale interval immediately above the Lower
Kittanning coal are nearly always filled with fossil plants. They occur
in great variety and abundance wherever the rock material in the roof
of the underlying coal is a shale, and this is the horizon par excellence
for the collector of plants from the Lower Coal Measures.

These beds have been thoroughly explored at only one locality in the
Appalachian field, viz, Cannelton, Beaver County, Pennsylvania, where
Mr. I. F. Mansfield has collected systematically for Prof. Lesquereux
during several years, the results of which are recorded in Report P,
Vols. I and II, Second Geological Survey of Pennsylvania. The list
includes a large number of species, several of which are peculiar to
that locality.

THE LOWER KITTANNING COAL.

The next lower bed of this series, though formerly named simply
the Kittanning coal by Rogers, is now called the Lower Kittanning.
Although seldom attaining any unusual thickness, it is probably the
most persistent bed in the entire Appalachian field, and has a workable
thickness over a larger area than any other. In Pennsylvania it tur-
nishes from 3 to 4 feet of valuable fuel over large areas in every county
where its outerop is due. Of course, like all other coals, it thins down
locally and becomes worthless over considerable areas, but the barren
patches on the horizon of the Lower Kittanning bed are fewer and
smaller than those at the horizon of any other coal in the entire Lower
Coal Measures. If the Middle Kittanning is the more important coal
in Ohio, the Lower surpasses it in Pennsylvania and West Virginia,
so that the difference in favor of the former in Ohio is much more
than offset in the latter two States. This coal is also a composite seam,
and when it acquires considerable thickness is often split into several
divisions by separating slates. Iu the Pennsgylvania field these slates
are usually mere knife edges, and add but little to the total thickness
of the bed, except in the eastern portion of the field; where in Clear-
field, Bedford, and Huntingdon it often has a layer of impure fire clay
or gray shale separating the bottom member from the middle one.

The ¢ Fulton vein” of the Broad Top field appears to be identical
with this coal, though the writer was formerly inclined to regard it as
identical with the Clarion (see T?, Second Geological Survey of Penn-
sylvania), and bed “A” of the Tipton Run series is probably the same.

The “ Bloss vein” of Tioga County seems to be referable to this same
horizon both with reference to structure and its position in the column
of rocks (Sections 50 and 51).

In the Georges Creek field of Maryland this is often known as the
“6-foot” bed, and its structure thereis given in Section 92, IFrom Elk

e R AP TS Gy




170 THE NORTHERN BITUMINOUS COAL FIELD. {BULL. 65.

Garden southward along the North Potomac to where this bed passes
under drainage level, near Gorman, it is so badly split up with slate as
to be rather valueless, but whére it emerges to daylight again on the
other side of the Cheat-Potomac divide, near Thomas, it has become a
splendid vein nearly 11 feet thick, as shown in Section 94, from which
6 feet of excellent coal is mined without taking out the bottom member.
As already stated, the bed attains its great thickness in this region by
the thinning away of the shales which usually separate the Middle and
Lower Kittanning beds, thus permitting the two practically to unite
into one. The coal from it here is prized for smithing purposes quite
as highly as the celebrated Blossburg bed, with which it appears to be
identical. It has also been successfully coked in this Tucker County
field, since it is nearly always a good coking coal everywhere.

Section at Newburg, Preston County, West Virginia.—In the deep shaft
at Newburg, Preston County, West Virginia, the Lower Kittanning has
the following structure:
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Sections 95 and 96 show the structure of this bed where it is brought
to the surface by the Chestnut Ridge anticlinal, on the Tygart’s Valley
River, below Grafton, West Virginia, and, as will be seen, it is there
about 5 feet thick.

On the Great Kanawha River, above Charleston, this is one of the
prineipal eoal beds, and has long been known there as the Campbell’s
Creek vein. At this locality on Campbell’s Creek the coal is 4 to 6 feet
thick with only two parting slates, but in passing southward up the
Kanawha new partings come in and the old ones thicken up until the
bed, with its included rock partings, swells out to a thickness of nearly
50 feet, and two of the members are mined independently, the upper
one being known as the Peerless bed and the lower one as the Blacks-
burg. The upper member never exceeds 3 feet, and is usually about
20 feet above the Blacksburg member, which is often 4 to 5 feet thick
and is the “Coal Valley gas vein.,” On the Mount Carbon property, 25
miles south from Campbell’s Creek, . the 20 feet of shales which usually
separate-the Peerless and Blacksburg members of the Lower Kittan-
ning coal thin away to a few inches locally, and both are taken out of
the same drift. This is also the condition of affairs at the famous
Anstead mines of the Hawk’s Nest Coal Company on top of Gauley
Mountain. At the head of Cabin Creek, a tributary from the south
bank of the Big Kanawha, the Peerless and upper half of the Blacks-
burg member come completely together, forming a bed of excellent gas
coal 5} feet thick.
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In Wyoming County, West Virginia, this coal, which is locally cailed
the “ Cook vein,” has a good development, the whole seam with its part-
ing slates being about 25 feet thick, as may be seen from Section 117,
but the main portion of the bed is about 7 to 8 feet thick, separated into
three layers by slate partings of 4 to 6 inches thick.

This coal rises above the level of the Tug Fork of Big Sandy abont 3
miles below Warfield and 30 above Louisa. It has been mined to some
extent for local use at Warfield, and is known in that region as the
“Warfield coal.” Its structure there is given by Section 119. Above
Warfield it dips down under the stream and does not come up again for
about 10 miles, or some distance above the mouth of Pigeon Creek, but
from there on up Tug River it is constantly accessible for about 40
miles, until the southward rise of the rocks throws the coal above the
tops of the hills near the mouth of Ben Creek, 95 miles above the mouth
of Tug. Along this line the coal is seldom less than 3 feet thick and
frequently 4 to 5 feet, with only one slate parting 3 to 5 inches thick. At
the mouth of Lick Creek and 60 miles from Louisa this coal is 100 feet
above the river, and reported 6 to 7 feet thick, with only one thin slate
near the center.

In Ohio the Lower Kittanning coal is almost as persistent as in Penn-
sylvania, rarely being absent entirely from the section, and generally
having a thickness of 3 feet, with a maximum of 5.

In the deep oil-borings across southwest Pennsylvania and northern
West Virginia this coal is quite persistent, being frequently reported at
a depth of 1,500 to 1,800 feet beneath the surface.

The following list of names has been given it in Ohio: Coal No. 3 in
Ohio Valley and along Yellow Creek, No. 4 at Leetonia, No. 5 in Stark
County and southwestward ; also ¢ Creek vein,” ¢ Potter’s vein,” ¢ Lee-
tonia,” ¢ Mineral Point,” “ Lower New Lexington,” ¢“Newcastle,” etc.
This coal is often neglected in Ohio even when it has a thickness of 2}
to 3 feet, because of the great development of the Middle Kittanning
coal only a few feet above. Both of these beds have now, through the
labors of Newberry, Orton, Roy, and others, been traced from the Penn-
sylvania line elear across Ohio to where they pass into Kentucky at
lmnton,';nul have been so well described by Orton in Vol. V, Ohio
Geology, that it is unnecessary for the writer to dwell on them longer.

THE KITTANNING FIRE CLAY,

Lying directly under the last desecribed coal there comes in many
regions a great bed of splendid fire clay which often-overshadows the
coal in value, since many millions of dollars are invested in manufac-
turing the several lines of articles which ecan be made from this clay.
The bed has been named from Kittanning, where it is mined, and here
as well as at many localities in Ohio the clay does not all immediately
underlie the coal, but some of it is found a few feet lower and nearly
on top of the Ferriferous limestone.
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Bastward from the Alleghany River this clay does not appear to be
very important, but westward from that point it is generally present,
and attains its maximum development along the Beaver, and westward
from there down the Ohio; the famous potteries at New Brighton, Roch-
ester, East Liverpool, New Cumberland, and other points in these val-
leys all deriving their clay from this horizon.

In the Beaver County region the thickness is generally about 8§ to 10
feet, but oceasionally runs up to 156 and down to 5. It often consists of
two portions, an upper “soft” clay and a lower ‘“hard?” elay, the latter
being used in the manufacture of fire brick, ete. In western Pennsyl-
vania and eastern Ohio this clay bed is often a very valuable element
in settling questions of stratigraphy which would otherwise be extremely
difficult of solation ; in fact it is valnable for this purpose ¢lear across
the Ohio coal field, since, :l('('ording.to()I't(:n, although not entirely per-
sistent, yet it furnishes valnable clay mines in every county of its out-
crop from the Pennsylvania line across to the Kentucky border.

In West Virginia (except along the Upper Ohio River) the deposit is
seldom of value, being too siliceous, and it has been developed in only one
region, viz, near the locality of Section 97, at Nuzuwm’s, on the Tygart’s
Valley River. Here along the crown of the Chestnut Ridge anticlinal
the eoal above locally disappears, and then a valuable bed of hard clay
replaces it, but when the coal comes in again the clay disappears, just
as it often does in Ohio, when the hard flinty clay is present. The
Glade I'ire Brick Works at Nuzums manufacture a good fire brick from

this bed.
THE KITTANNING SANDSTONE.

The interval between the Lower Kittanning coal and the Ferriferous
limestone varies greatly in thickness, sometimes only the elay bed just
described intervening, and again the interval thickens up to 50 to 756
feet or even more. Whenever the interval attains anything like these
last figures we generally find a massive sandstone between the coal and
the limestone, and to this has been given the name Kittanning., It
sometimes, as on Buffalo Creek, Butler County, Pennsylvania, develops
into a great eliff rock of massive and even pebbly sandstone, cutting out
the underlying limestone ( Ferriferous). It often furnishes good quarry
stone, and a rock occupying this horizon in the series has been quarried
and used in building the Government lock and dam near Coal Valley,
on the Great Kanawha River. In this region the interval between the
Lower Kittanning coal and the Ferriferous limestone thickens up to 150
feet, and a local bed of coal, thie Brownstown, comes into the series
about half way in the interval. In Wyoming County and westward
from there the Kittanning sandstone thickens to 100 feet, as seen in
Section 117.

TIHHE BUHRSTONE IRON ORE.

Resting immediately on top of the Ferriferous limestone there oceurs

over a very wide area adeposit of iron ore. In Pennsylvania it is often
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underlaid with cherty material, and hence long ago received the name
of *Buhrstone ore,” but it is there also called Ferriferous ore. In Ohio
it has a wide distribution and is known under several names, among
which are ¢ Baird” ore, *“Gray” ore, ** Limestone” ore.

The ore generally lies in immediate contact with the limestone, in a
slab-like sheet one-half to 1 foot thick, but occasionally, as in Lawrence
County, Pennsylvania, on the Houck farm, it locally thickens up to 20
feet, entirely replacing the underlying limestone, while again it is absent
over wide areas, or represented by nodules scattered through the over-
lying shales. When the Ferriferous limestone is absent, its place in
the series ean often be correctly assigned from the existence of this ore,
as is the case in Section 97, at Nuzum’s Mills, West Virginia. This bed
was formerly the main ore from which the charcoal furnaces of western
Pennsylvania drew their supplies, and it is still the main feeder for these
furnaces in southern Ohio. In northern West Virginia some iron ore
oceurs at this horizon in Monongalia and Preston Counties, and a few
inches of it may be seen near the coke ovens on Glady IFork, below
Thomas, Tucker County, but in the Great Kanawha region and south-
ward toward the Big Sandy it appears to be completely absent as a
distinet stratum, though nodules of iron sometimes come at this horizon.

THE FERRIFEROUS LIMESTONE.

The occurrence of the iron ore just described resting upon a bed of
limestone over a wide area suggested the name ¢ Ferriferous” which
the early geologists applied to the limestope as well as the ore.

This is the most important and widely distributed limestone of the
entire Coal Measure column, important both in an economic sense and
as a stratigraphical horizon which with ordinary eare can be unfailingly
recognized by geologists as well as anyone else interested in determin
ing the correct order of the rocks. . It difters from the other limestones
that we have had so far in the Lower Coal Measures, in being a genunine
marine deposit, abounding in fossil crinoids, corals, brachiopods, la-
mellibranchs, univalves, ete., a list of the more common forms of which
is given on pages 46 and 47, Report QQ, Second Geological Survey of
Pennsylvania.

In Pennsylvania this limestone is confined to the counties west from
Chestnut Ridge, attaining its maximum development in Clarion, Arm-
strong, Butler, Beaver, and Lawrence, where it is frequently 25 feet
thick, or even more, and seldom less than 10 except it has locally
thinned away entirely.

This limestone enters Ohio at L.owellville on the Mahoning River with
a thickness of 15 feet, but westward it changes very much from its
Pennsylvania type, becoming reduced in thickness, sometimes entirely
absent, and occasionally splitting into two beds separated by 15 to
00 feet of shales, the lower one of which has been called the Putnam
Hill limestone from its occurrence in an eminence of that name at
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Zanesville. Tn one way or another, however, it has been satisfactorily
traced by Orton across the Ohio field to where it enters Kentucky from
Hanging Rock. :

A layer of flint or ¢ buhrstone” is often incorporated with the top of
this bed in Pennsylvania, and the same thing holds true for Ohio, but
below this the rock is generally gray for 10 to 1% feet and of great pur-
ity, being especially prized as a flux in the smelting of iron ore, and
used almost exclusively for this purpose in the Pittsburgh region. The
lower portion of the stratum is generally of a bluish color, and its layers
are shaly, being interstratified with thin films of clay and other impuri-
ties, and occasionally a distincet bed of shale separates the blue layers
from the gray above. Hence it seems very probable that, as Prof.
Orton once suggested, this shale layer probably increases in thickness
through some regions of Ohio, thus separating the upper portion, as the
¢ Gray ” limestone, from the lower or blue part, which has been called the
Putnam Hill., Onone point, however, in this connection, the writer can-
not fully agree with Prof. Orton, and that is concerning the presence
of workable coal beds between these two divisions of the limestove.
There is certainly none at Zanesville, the typical locality for the Put-
nam Hill limestone (Section 104), neither is there any at Shawnee (Sec-
tion 105), nor at New Lisbon (Section 103), nor Sprucevale (Section
102), so that it appears more probable that the supposed workable coal
between the two layers of the limestone is founded upon an error in
identification.

Another characteristie of this limestone is that when it becomes thin
and impure it almost always exhibits the ¢cone-in-cone” structure,
though there are other horizons in the Coal Measures which show the
same feature, notably the Mercer limestones.

The most northern point at which this limestone has been found in
Pennsylvania is in the southern portion of McKean County, where
Mr. Ashburner identifies with it a siliceous limestone occurring in the
vieinity of Clermont.

In the North Potomac coal basin this limestone has been seen by the
writer near Gorman, Garrett County, Maryland, and also below Thomas,
along Glady Fork of Black Water. In each case, however, the deposit
is entirely different from the marine type of western Pennsylvania and
Ohio, and resembles more the fresh water limestones under the Free-
port coals, since no marine fossils were observed at either locality; in
fact there is no point in West Virginia or Maryland where the marine
type of this limestone is known to exist, so far as the writer is aware.

Along the Great Kanawha River, in the vicinity of Cannelton, a bed
of siliceous limestone occurs 75 to 100 feet under the Lower Kittanning
coal, and it has been identified with the Ferriferous limestone horizon
as shown in Section 115. 1t occasionally exhibits the ¢cone-in-cone”
structure but is not fossiliferous.

Immediately under the Ferriferous limestone in western Pennsyl-
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vania there are often 5 to 10 feet of black fossiliferous shales, especially
when the limestone is thin or locally wanting, so that the horizon can
thus be frequently recognized without the presence of the limestone
since the fossils in the shales are practically the same as in the latter.

THE CLARION COAL.

Mr. H. Martyn Chance has recently shown (VV, Second Geological
Survey of Pennsylvania) that the coal bed which comes so close under
the Ferriferous limestone in western Pennsylvania, and was formerly
called the Scrub-grass coal, is really an off-shoot from the Clarion, and
hence it is unnecessary to retain the name Secrub.grass, which should
be replaced with Upper Clarion. :

The main bench of the Clarion coal occurs through western Pennsyl-
vania at an interval of 10 to 30 feet below the Ferriferous limestone.
Its usual thickness is about 3 feet, though it often swells to 4 or 5.
When well developed it generally contains one or two parting slates, and
one of them thickening up causes the upper bench to approach the Fer-
riferous limestone, and it was then taken for a separate coal by the
geologists of the First Pennsylvania Survey, but, as Chance suggests,
this should be called the Upper Clarion bed in view of its origin. This
upper member is thick enough to mine in only a limited area around
the northern outerop of the same in Clarion, Butler, and Jefferson Coun
ties.

The Lower or main Clarion bed is of considerable importance in Penn-
sylvania, and generally furnishes some areas -of good fuel in nearly
every county where its outcrop occurs, though as a rule the coal is
rather high in both ash and sulphur.

In eastern Ohio this bed acquires some importance in the vicinity of
Leetonia and New Lisbon, and is there often parted by a vein of fire
clay 1 to 4 feet thick, the upper coal alone being mined, and varying in
thickness from 24 to 33 feet. Prof. Orton has also shown that the Can
field cannel of Mahoning County belongs to the horizon of the Clarion
bed.

Westward from the eastern tier of Ohio counties, the Clarion coal
disappears according to Orton and is of no more importance until Vin-
ton and Jackson are reached, but this eonclusion is based upon his pres-
ent view of the Putnam Hill limestone, which he once regarded as a
“split” from the Ferriferous of Pennsylvania, but which he now ap-
pears to reject, since he puts the Clarion coal between this latter lime-
stone and the upper or “ Gray” one, and identifies the coal underlying
the Putnam Hill limestone as the Brookville bed of Pennsylvania. The
writer has elsewhere expressed his doubt of the existence of any work-
able coal between these two limestones, believing that the identifica-
tions on which the conclusion was founded are erroneous, so that if we
substitute Clarion coal for ¢ Brookville ” in Prof. Orton’s Ohio series,




176 THE NORTHERN BITUMINOUS COAL FIELD, [BULL. 65,

all difficulties concerning the disappearance of the Clarion coal between
eastern Ohio and Perry County vanishes, and the Clarion becomes one
of the regular and persistent beds of the series clear across Ohio as it
does in Pennsylvania. In the Zanesville section (104) the writer has
indicated his views as to the equivalency of these members of the Ohio
series.

The Clarion coal attains its maximum thickness in Stark County,
Ohio, where it is 6 feet thick and a very fair steam coal, according to
Orton.

In northern West Virginia this bed is generally present in the section,
but is usually slaty and too impure to be valuable, so that it has never
been mined in that part of the State.

Section near Fagle, Fayette County, West Virginia.—Along the Great
Kanawha River a coal bed, which appears to come at this horizon, has
been largely developed for coking purposes in the vicinity of Eagle,
Fayette County, and hence islocally known as the Eagle vein. Where
best developed there, it varies from 33 to 44 feet in thickness, and is a
splendid coking coal, having the following structure in the vicinity of

Eagle:
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In passing up the Kanawha from Eagle the upper shale parting of
this bed gradually thickens till at the mouth of Armstrong Creek, 3
miles above, it becomes 20 feet thick and the coal has the structure given
in Section 115.

The interval between this bed and the Lower Kittanning varies be-
tween 120 and 200 feet along the Great Kanawha, thickening up to the
latter figures at Brownstown (Section 114), but southward from this in
Wyoming County the interval swells still further to 230 feet in the vi-
cinity of Oceana, as shown in Section 117, where the coal in question
has a thickness of & to 6 feet and is known as the ‘coking” vein.
There is evidently a wide area of this coal between the Kanawha and
Big Sandy Rivers in which it will prove a valuable coking coal.

A bed of excellent fire clay often underlies the Clarion coal both in
Pennsylvania and Ohio, being second in value only to the Kittanning
clay above,-and often rivaling it in thickness.

The interval below the clay down to the next coal bed (Brookville)
varies greatly both in thickness and in the rock material which occu-
pies it. Oeccasionally the series ends with the Clarion underclay, which
rests immediately on top of the next lower or Conglomerate Measures,
while again, shales and a sandstone termed by Chance the Clarion
sandstone oceupy this interval, which in Pennsylvania is seldom mere
than 30 to 50 feet thick,

A |
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In Ohio the interval below the Clarion clay down to the top of the
Pottsville Measures is seldom more than 30 feet, the same being true
in northern West Virginia, as may be seen from Sections 96 and 97.

On the Great Kanawha River the interval from the Clarion or Bagle
coal down to the top of the Pottsville Measures thickens to nearly 300
feet, and consists of a succession of shales and sandstones, in which
oceur two thin limestones and two or three thin coal beds. None of
the latter attain a thickness of 3 feet, however, anywhere between the
Kanawha and Big Sandy Rivers, so that the workable coals of this
series in that region really end with the Clarion (Eagle) bed.

Two or three rocks in this interval of 300 feet in southwestern West
Virginia require more particular notice. One of them, and the upper-
most, is a very pure seam of coal, which at Eagle comes ouly 20 feet
below the main Eagle bed, and is 1} feet thick. I have termed it the
Little Eagle coal, since it is possibly a “split” from the main bed
above. To the south it appears to be quite persistent, since it oceurs
in Wyoming County in every section; but the interval separating it
from the Eagle bed has there swelled to 65 feet (Section 117) and the
coal has thickened to 27 inches of the same excellent fuel as on the

Kanawha.
THE EAGLE LIMESTONE.

Another rock worthy of mention in this Kanawha series is an impure
limestone which occurs near Eagle at an interval of 75 feet under the
Eagle coal. 1t is only about L foot thick, quite dark, fossiliferous, and
exhibits the ‘cone-in-cone” structure to a wonderful degree, being
locally known as * black marble.” The stratum is immediately under-
laid by dark shales, which are crowded with marine fossils of the same
type as those found in connection with the Ferriferous limestone in
Pennsylvania and Ohio; in fact, So many of thespecies are identical, and
the limestone itself so closely resembles the IFerriferous when thin, that
sometimes I have been inclined to think that the two beds may possibly
be identical, though this would seem to be impossible from the structure
of Section 115, in which the whole lower coal series is exposed both
above and below this stratum. If it should turn out to be identical
with the Ferriferous, however, then the Eagle coal would be the Lower
Kittanning, instead of the Clarion, and the Campbell’'s Creek bed the
Middle Kittanning, or Neisonville seam of Ohio, instead of the Lower
Kittanning. The reader will understand the difficulty of correlation
when he remembers that the lower coal series is less than 200 feet thick
in the Hocking Valley, Ohio, while here, only 120 miles southward, the
same series has swelled out to 1,000 feet.

The fossiliferous type of the limestone and its accompanying fossilif-
erous shale have never been seen by the writer, except in the vicinity
of Bagle, and hence 1 have preferred to regard it as a local deposit
below the horizon of the Ferriferous, since the fossils of the Lower Coal
Measures have the same general facies at all horizons,
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THE BROOKVILLE COAL.

At the very base of the Lower Coal Measures, except the intervening
underclay, there occurs in Jefferson, Clarion, and some other counties
of Penusylvania, a bed of usually slaty and otherwise impure coal,
which was long ago named the Brookville bed, from its supposed oceur-
rence near the town of that name in Jefferson County. This coal ac-
quires some local importance around the northern margin of the coal
field in Jefferson, Clarion, Butler, and Mercer Counties, but southward
and westward it thins away and is often absent even as an impure bed,
there being no coal whatever at this horizon where the Pennsylvania
series enters Obio; and if I am correct in identifying Prof. Orton’s
“ Brookville” coal, (Vol. V, Ohio Geology) with the Clarion of Penn-
sylvania, then the Brookville coal is generally absent, or at least sel-
dom workable anywhere in that State.

Very frequently the Brookville coal is represented in Pennsylvania
by only a bed of black slate or coaly shale, resting on the top of the
Conglomerate Measures, and this is the case in northern West Virginia,
there being no workable coal at this horizon anywhere in that State, so
far as the writer is aware, Even in the Kanawha field, where this
lower portion of the column is ‘so greatly thickened, the largest coal
bed referable to the Brookville horizon is the one in the Wyoming
County section (117), and this is only 22 inches.

On the Great Kanawha a bed of very bituminous shale (Section 115),
from which lubricating oil was once manufactured, may possibly repre-
sent the Brookville coal horizon, since it is the lowest bituminous
stratum in the series there.

Below this coal in Pennsylvania, and resting immediately on the top
of the Conglomerate series, there is sometimes a good bed of fire clay,
and Mr. Chanece refers to this horizon the clay which is mined so ex-
tensively in Clearfield County, at Blue Ball, Wallaceton, and other
points along the line of the Tyrone and Clearfield Railroad.

(%)



CHAPTER VI.
THE POTTSVILLE CONGLOMERATE SERIES.
THICKNESS, CHARACTER, AND EXTENT.

Beneath the lowest member of the last described series there comes
in a group of rocks (No. XII) which are nearly always so different from
those in any other portion of the Carboniferous system that all geologists
have regarded them as worthy of being placed in a distinet series. To
this series several names have been given. The early geologists of
Pennsylvania called it the ¢ Seral” or “Great” Conglomerate, while in
Virginia it has generally been named the No. XII Conglomerate, or
simply No. XII. Prof. Lesley has in recent years, however, given it
the geographical designation of Pottsville Conglomerate, from the great
development of the series near the town of that name, while Prof. Fon-
taine, following the Pennsylvania custom of naming the several coal
series after prominent rivers along which the beds are exposed, has
suggested the name New River series, from that region of West Vir-
ginia where its coal beds attain a great development.

But since only one geographical name is admissible for the series,
and as the term Pottsville is now so well ingrafted upon geological
nomenclature through the numerous reports of the Second Geological
Survey of Pennsylvania, it is thought best to retain it for the series,
and at the same time retain New River for the name of the coal group
which attains such prominence along that stream, thus putting it on a
par with the Mercer group, which occurs in the upper portion of the
series.

As exhibited everywhere in Pennsylvania and West Virginia, this
series is very sharply set off from the Lower Coal Measures above and
the Lower Carboniferous below, since in both cases there is a great
change in the lithology, so that the geologist finds no difficulty in deter-
mining where the Pottsville series begins as well as where it ends.

The series as a whole possesses a large amount of hard, white, or
grayish white sandstone, much of which is often conglomeritic. The
sandstones are harder, more compact, and siliceous than any in the
Lower Coal Series above. Bowlders of these sandstones take a smooth
polish when rolled along river beds, but this is not the case with most
sandrocks above this horizon. :

The fossil econtents are also different from those of any sandstones
above, since here for the first time in descending the column of rocks
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do we find sigillari@ and the large lepidodendra very abundant in
sandstones. ‘

At the base of the series the change in lithology and life remains is
even more abrupt, since with the disappearance of the white or gray
sandstones and conglomerates, limestones, red shales, and green mica-
ceous sandstones appear, in which plant remains are rare and the fossil
trees are all small.

The Pottsville being composed mainly of very hard sandstones, the
grains of which are cemented by silica and peroxide of iron, becomes
almost indestructible by ordinary atmospherie influences, and has thus
proved a most important factor in determining the topography of the
Carboniferous system. Whenever thesé beds come to the surface in
West Virginia and Pennsylvania, wild and rugged scenery is sure to
be found. Rapid rivers, high waterfalls, great cliffs, and barren re.
gions generally, mark the lines where these rocks emerge to daylight.
The loftiest peaks of the Alleghany Mountains owe their origin to this
friendly mantle, while its upturned edges have preserved many coal
basins from complete destruction. The deep gorges, narrow cafions,
and wild scenery of the Alleghany, Youghiogheny, Cheat, Mononga-
hela, New, Guyandotte, and Big Sandy Rivers are all carved out of
theserocks. The Falls of the Yough, Cheat, Tygart’s Valley, Kanawha,
and the “ Roughs” of the Guyandotte and Big Sandy are all made by
these same beds.

1t was formerly supposed that a vast sheet of pebbly material under-
laid all of the true Coal Measures, and that it was destitute of coal;
but the recent work of the Second Geological Survey of Pennsylvania
has shown that the series is very complex, consisting of several distinct
sandstone members, between which occur shales, several coal beds, and
occasionally some limestone.

In Ohio it happens that the upper members are not so massive as in
Pennsylvania or West Virginia, while the coal beds which are promi-
nent only around the margins are well developed there, so that the
Ohio geologists have classed the upper portion with the Lower Coal
Measures, and retained only the lowest member of the series, viz, a
stratum termed the Sharon Conglomerate, as the representative of the
whole series elsewhere. I shall show in the following pages that the
whole series is easily recognized in Ohio, and that the western Penn-
sylvania type of these measures can be traced across Ohio, and hence
for the sake of uniformity in nomenclature the Ohio geologists should
cut off 100 to 150 feet from the bottom of their Lower Coal Measure
column and combine it with' the Sharon Conglomerate below, thus
making several members for the series instead of a single stratum.

" The coals of the Pottsville geries, unlike those in the measures above,
are persistént and valuable only around the margins of the Appalachian
coal field, and for the most part only where their outcrops are above
the level of the principal drainage streams, so that the conditions for-
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merly supposed to apply to the Lower Coal Measures do actually pre-
vail with reference to the coal in this series, since hundreds of carefully
kept well records testify to the absence of any workable coal beds in
this series over all except the outer rims of the Appalachian field,
This same fact is visible to the eye in passing inward toward the center
of the field down any one of the great rivers which drain into the Ohio.
The Sharon coal disappears sonthward along the Shenango and Mahon-
ing rivers long before its horizon dips down to water level; the New
River coals fade out of the section before their outerops touch the
stream to the north; the great bed at Pocahontas does not extend in-
definitely down the Guyandotte and Tug rivers, but only 20 to 30 miles,
until it dwindles away to a bed too thin to mine, so that should a shaft
be sunk to these beds 30 or 40 miles from their southern or northern
outerops respectively, the same massive, pebbly, white sandstones
would be found, but instead of inclosing valuable coal beds they would
hold only thin streaks of coal and some black slates.

Another peculiarity about these interconglomerate coals is the great
difference in quality between those around the southern rim of the Ap-
palachian field and thosearound its northern border, forin western Penn-
sylvania and across Ohio they are all open burning, hard, and generally
known under the name of * block ” coals, which can be used in furnaces
in the raw state, while to the south, through West Virginia, Virginia,
and on into Tennessee and Alabama, these same coals are very soft
and tender, always cementing and making good coke. This difference
is connected with different conditions of aceumulation, there probably
being less moisture in the great peat swamps at the north, and the
vegetable accumulations taking place not under water, but partially at
least in the open air. This much would be indicated by the innumer-
able films of mineral charcoal which characterize the northern coals
and render them non-cementing. To the unequal rate of subsidence on
the two sides of the Appalachian basin is doubtless owing the condi-
tions which bronght about the difference in the character of the coals.

Another peculiarity is the great purity of these early formed coals,
their freedom from injurious quantities of ash and sulphur, both at the
north and south. This also appears to be due to the conditions attend-
ing their deposition rather than to any difference in vegetable tissues,
since just previous to the spread of these early coal marshes the whole
Appalachian region was sheeted with a thick layer of clean gravel and
white sand, thus effectually covering up the muddy deposits of a former
epoch and eausing the streams which drained into the peat bogs of that
time to be pure and clear like our own mountain brooks of the present,

The thickness of the Pottsville series varies greatly in different por-
tions of the Appalachian basin. In the bituminous regions of Penn-
sylvania, and everywhere in Ohio, they rarely exceed 300 feet and sel-
dom go below 150; but southwestward through West Virginia they
begin to swell out, reaching 700 feet at the head of Black Water, in
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Tucker County; 1,400 on the New River in Fayette, and probably
1,800 at the Kentucky line on the Tug River, in McDowell. Map Seec-
tion C will exhibit the manner and rate at which these beds thicken
southeastward from their northwestern outerop in Ohio. The data for
its construction were obtained from surface measurements and oil-well
borings, several of which have been recently made along the Great
Kanawha.

This series is also the repository of much salt water, as well as some
oil and gas. The celebrated brines on the Great Kanawha, as well as
at Pomeroy and many other localities along the Ohio River, come in its
basal members, while the ¢ first gas sand” of the Cannonsburg and
Hickory region of Washington County, Pennsylvania, is found in the
upper half of the same. This rock is also gas-bearing near Glover’s
Gap, on the Dodd farm, and near Mannington, Marion County, West
Virginia, on the Snodderly farm.

We shall now give a number of sections in different portions of the
Appalachian field, illustrating the character and thickness of the Potts-
ville series, and as with the Lower Coal Measures, shall begin at the
northeastern end of the field and proceed southwestward to the Ken-
tucky line,

Section in Fox Township, Elk County, Pennsylvania.—The following
section (Fig. 122) exhibits the structure of these beds in Fox Township,
Elk County, Pennsylvania, as given by Ashburner (Report RR, p. 186,
Second Geological Survey of Penusylvania): 4

Fox Township, Elk County, Pennsylvania.

[Seée map, D r.]

Ft, in,
1. Sandstone, HOmoW0Od.. . cos sssmunbhahsnsssssncesss ssranssisnss sasonn 85
(Conl..covearenee
| slate, black .
3 Ooll scistiiiines 1 Coal... <0 4 8
Nlate, Dblac k
Vol o s vasbnavisns - o .
3. Slate and fire clay...cccvenene.. 15
Comlesss vaone
LT SR R Slate e 4 5 11
(( ou] ...........................

> o

-1

2.—Séction
in Fox Town-
ship, Elk Coun-
ty, Pa

As will be observed, the series is thin in this region, and it seems to
decrease still more in 'lmga County further to the northeast, where it is
less than 100 feet and all in one solid bed.

Section at Clearfield, Clearfield County, Pennsylvania.—At the town
of Clearfield, in the county of the same name, a well was onece bored for
salt. 1t begins near the top of these measures, and the record shows the
following structure (Fig. 123), as given in Report II Second Geological
Survey of Pennsylvania:



-

Wwirre.] THE POTTSVILLE CONGLOMERATE 183

Clearficld, Pennsylvania, from boring.
{See map, E 8. Ft. Ft
1. Saundstone, ferruginous. ...... TR SO 62}
2. Sandstone, brown 16 o6
g8’ 3. SBandstone, light eolored ........ 12 e
4. Sandstone, coarse, iron-stained .......ccciiiciiceiiiciveancas 6)
5. Siate, black, mixed with sand SR~ S AP, T AR 4
6. Sandstone, iron-stained, erumbly e wate e 37
. 7. Slate, soft gray ...... A P o e~ ‘ 13
8. Sandstone, iron-stained, crumbly > X 0)
i 9. Sandstone, white s . Xy A 25 It 50
10. Sandstone, grayish white 2% Y
37" 11 Slare, davk ....... =5l == s 15
12. Sandstone, light gray R Ly AR % 3
13. Shales, and red beds of No, X1 i
p AL PR - PR A S e Y : ‘ 288
Section near Brookville, Jefierson County, %
Pennsylvania.—In the vicinity of Brook- :
ville, Jefferson County, Pennsylvania, {7s"
these beds exhibit the following structure !
(Fig. 124), as learned from snrface obser- |
. vations combined with the record of the 3,0'
.
Brookville Gas Company’s well No. 2: ; Lz"
Frc Notiont DBroolkville, Jefferson County, Pennsylvania.
Clearficld, Clear- [Seamap, £ p.] Ft. in 179°
field County, Pa. 1 Sandstone, massive, lfomewood ..cove.venn. e %5
2. Shales and sandstone 30
3. Coal 0o
IR syl v edd bk B S Ut gt s hn o Be o Y Ve dma 5 | - G
5. Sandstone 70 syl
6. Concenled 10 t
) (
8. Sl 920
9. 46
10. Slate Phieravassnatiarane snvearsoncsnesasnans & { 90’
11. Sands Y T T e i R R T S e 22
12, Red shales of No. XI.
BRI s ey s s s AR R S Bon (e s nsng e ss ownsy ; (Tﬂ." 2 {
E : fo.
Here the series has thickened considera- 20
ably. and the triple structnre of its sand-
stones so often found in Pennsyivania be- | w48
comes prominent. No. 4 appears to occupy
the horizon of the Mount Savage fire clay. 2

Section near Patton Station, Red Bank g Hm“
Township, Clarion County, Pennsylvanio,— neay lm ml‘.:.
Near Patton Station, Red Bank Township, ty,Pa
Clarion County, Penusylvania, the rocks of this series
exhibit the following structure (Fig. 125), according to
Mr. H. Martyn Chance (Report VV, p. 116, Second
Geological Survey of Pennsylvania):

Patton Station, Red Banl Township, Clarion Connty, Pcansylvania,

" [See map, Eo.] Feet
4

< 1. Sandstone, hard, massive, Homewood Juocaeiliiicirnnaccnccns os o 40
= { 2. Shale, with a streak of coal 2
e B TROm QES Vi - siuissiessacnsmametocressilsconsscacusscasdoenonssnance 1
AR 4. Shale 15
40 B, BRUAMONG . ouvcrson paastoneiilees sasesessnnsssssisosscanys 25
= 2 ___ 6, Shale, with kidney iron ore........ccciviinaiiiamiiaiieeesaaionarennss 45
oy 7. Sandstone and shale : BERPRE L5 o haSh oo v Hon SNRNS & s 50
s &. Shale, with sandy Javersand ore balls cooooiciiiiniienicniincieniae 10

Mo 195 oot . At
Fi6. 125. — Section o G, ictone, with interbedded thin shales. . ...caseneearneenanas 40

near Patton Sta- 10 R Shade. i
tion, Clarion 3
Couunty, Pa. Total.. ccserssnbnensonasnasissssscccccacens on suvennsoiE 260
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Section at Kellersburg, Armstrong County, Pennsylvania.—Near Kel-
lersburg, Armstrong County, Pennsylvania, these measures have the
following structure (Fig. 126), according to Mr. William
G. Platt (H 5, p. 194, Second Geological Survey of
| Pennsylvania):

Section at Kellersburg, Armstrong County, Pennsylvania.
S *o.
e Pa Ft. Ft. in.
1. Sandstone, massive, Homewood .....eveecveccsnrcansccnnnes 62)
8 Bhalen ... sinenes )
3. Sandstone..........
4
5

. Coal (Mereer group) ..
. Shales with iron ore.
8. Fireclay.cecc.c....
7. Shaleecacescaaccisssessssasssasssssensansssnasnse SRhuAebrag
8. Sandstone (Connoquenessing)
9. Coal (New River group)
10. ClaY.seeecocnsnnass feassan

174

Total.civinecensavssnsssrsyssns senisansacccsscenscossscan 313 4

Here two prominent coal horizons are represented by
mere streaks, the upper one being that of the Mercer
sz’ group of western Pennsylvania and Ohio, while the
lower is the Sharon coal horizon of the latter States
Ry, 12&"&:001;".. At and tln.o New ]{i\’(.-r group of West Vil:ginia. : :
Kellersburg, Arm-  Section under Pittsburgh, Pennsylvania.—Under Pitts-
srong Counts, ¥ yynrgh, Pennsylvania, we learn the structure of this
series from the careful record (Fig. 127) of the Jones & Laughlin gas
well No. 2, as given in the Pennsylvania Geological Survey, 1886, p. 734 :

Under Pittsburgh, Pennsylvania ; boring.
[See map, T m.]

Feet. Feet.

. Sandstone, white, massive, Homewood ......ccceveennnssannss 45)
> Bigte, LINEK, tPA0E 0F OB S ietasvainsonss cueseor subsnsvesnansd 15} 80

8. Siale, dark, with sand shells ....cccvceiscacerncccccacccn 20)
. Coal and slate, with white Sandstone..c..ce.ceeeeececiacanessas 5
. Sandstone, grayish white, fine ......c.eeveeeivieccnnnas .o 5
. Coal, coal slate, and white sandstone. ....... .o 10

. Sandstone and black slate.......ccevunnnnn. . 18)
Sandstone, grayish white, slate in center ......... 42 70

Bondy shals, dATK assss sonvibtinsac:sssnsiserneossoss PrGnm. f
bACIORE. 6 s3eidindn Svoalitn s MERMERE Cysse dhuive vasnns e od Trace.
o BANAY Shals; AurK . Ul ol stsnivinssnans soasie coe oo 20
OBl oo ccivenive inssinnensvasvinstostassovasssss onss . 1
3. Sandy shale, dark .......... 1, G 2
Sandstone and black slate....cc.cevnnuanns . 7
. Slate, black, sandy, trace of coal...... . 7

Fia. 127 —Section 16. Limestone, Lower Carboniferous,

under Pittsburgh, —
Pa. BOE i n s ntn srbasriung Sissamsnseevessscrssusans s PP pOs 207

Section wuder Murraysville, Pennsylvania.—Under Murraysville, West-
moreland County, Penusylvania, the structure is thus exhbibited (Fig.
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128) by the record of the Philadelphia Company’s gas well No. 49,
McCutcheon farm, according to William S. Stevenson,
assistant superintendent of the company:

Under Murraysville, Westmareland County, Pennsylvania (boring).

(See map, I n.] Feet
2 Barietony; ary, Rasd odoBR. .o i iiitan (in s ocunabiosin s s bans ce s UAbaLSaY Guin 30
B AN BINOIE. MOl o ssvavins cidnss s uoe swvnsovnsns PR S A e 12
3. Sandstone, gray, hard, close........ ey M e : 50
4, Slate, black, soft....... s v ansy u i ewns S v ST ws S diew s ¢ 4B SRS 8
5. Sandstone, gray, hard, «):m ......................... 5 AR SRR 90
TS R I e s vt ad b A gt ve b ayan gs shsaun sspan cudune 45
7. Red shale of No. X1
BUERE R L oAl e n i ik i v o B AR S VAR A 235

Section under Washington, Pennsylvania.—Under Wash-
ington, Pennsylvania, the structure is thus given (Fig.
129) by Prof. Linton from the careful record he kept of
the Thayer oil well (Geological Survey of Pennsylvania,
p. 765, 1886):

Fi6. 128, —Section un- o ; : ; .
der Murraysville. Under Washington, Pennsylvania (boring).
(See map, J k.] Ft. in. Ft in
{ Sandatone, fine gray ......eeee..... 9]
1. Sandstone, | Sandstone, white micaceous 32' | 87
Homewood . Y Sandstone, white and dark mixed.. 17 ¢ 4
i i 20 )
2. Dol vicinh sosnavsstdaneshnsenpibons S 1 6
3. Sandstone, white, hard, salt water........5.......... .. 66 6)
4. Sandstone, fine, white and dark ........coooiaiill ve 38 |
5. Shale, very dark, hard shells.......ccoieaniaaana oo s =i \ 110 ¢
6. Sandstone, white, fine........ P T S e S S 10 { *
7. ‘Shale, black. ....cccce.eae 4 |
0. Sandstone, White, 180 . ..ccccvic s dacsssrncesescns - ¥ ]
- Bhale DItk AN otlE . . 2. iicait casssrnndentnsanoa i 2
10. Sandstone, close grained......coeeioeiiananaaa... 1 l
11. Shale and 81ate .cc.evvnnnnnn.. 13 > 29
12. Shale and shells .. -..ceeuenreennn.. 15 S
13. Shale, black, top of Lower Carboniferous beds.
— {
WOURL il ik cuvnsns rnins o nsssnpRabentse susssassoysnanes sesbase 230 IR )“,
. . or . i £ |
Here, as at Pittsburgh (Section 127), a careful rec —
) L=} /3 29"
ord discloses thin representatives of the Mercer and [z«
0000

New River coal groups Nos. 2 and 9, re- ¥, 129 —Section un
spectively. der Washington, Pa.

Section in Broad Top basin, Huntingdon County, Pennsyl-
vania.—In the Broad Top basin of Huntingdon County,
Pennsylvania, the structure of these beds is as follows
(Fig. 130), according to Report T% p. 69, Second Geo-
logical Survey of Pennsylvania:

Broad Top basin, Huntingdon County,,Pennsylvania.

[See map, I t.]

Feet

1. Sandstone, slightly pebbly, Homewood.... 50

2. Shales, with a coal bed 25

i, 1 30.—Section 3. Sandstone, pebbly 50

in Broad Top 4. Shales, with a coal ... ¥ Ze'sve - b= 10

basin, Hunting- 5. Sandstone, pebbly......ccv iiiiiianiianann.an 25
don County, Pa.

’I ots ll ................................................. i' U

The triple structure of the sandstones with intervening coal horizons
is noteworthy here.
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F16. 131.—Section near

Wellersburg, Pa.

Section near Piedmont and Westernport, Mineral County,
Virginia.—The Pottsville conglomerate beds
thicken very rapidly in passing southward from the
Pennsylvania line through Maryland and West Virginia
along the Alleghany Mountain region. This is shown
by the following section (Fig. 132), taken on the North
Potomae, at Piedmont and Westernport, where that
stream cuts through the East Front Ridge of the Alle-
ghanies :

Near Piedmont, Mineral County, West Virginia.

NORTHERN BITUMINOUS COAL FIELD. [BULL. 65

llersburg, Pennsylvania.—At the northern end of the

Georges Creek or Cumberland coal basin, near Wellersburg, Somerset-

County, Pennsylvania, these beds show the following
structure (Fig. 131) in the gap of Gladden’s Run,
through the easternmost ridge of the Alleghanies :

Gladden’s Run, Somerset County, Pennsylvania.

[See map, L q.]

. Sandstone, massive, Homewood
Coal, Mount Savage ...
Fire clay, Mount Savag:
Sandstone, pebbly. .
. Sandstone, dark, ‘shi
s BRI v e nke st e
Coal ..
7. Coal ...... Slate ..
OO soatsishnnaais
8. Fire clay, impure, sandy . ......
9. Shales, dulk with iron ore.
10. \nn.lntone massive ...... semsssscecnnecaes
11. Red beds of No. XI.

This section shows the horizon of
the famous Mount Savage fire clay to
be in the Mercer coal group. No. 4
represents the Connoquenessing sand-
stones, while No. 7is probably at the
horizon of the Sharon coal.

[See map, N p.] Ft. Ft. in
1. Sandstone, massive, Homewood .....evevvivencnrevnsncaanan 20
B DR iS5 s Senevssannnvsvadsswese st 2
3. Shales, dark, containing fossil plants.. % 45]
4. Srmdsmm- hm-l MAPEIVO ..ot cnnbanstnasmn® .l 40
5. Shales, and CONCOALed . . .. envmenrnonnnnsnnnson 30 p 127
6. h:uulnmm-, BABRY i< anssnscasnnes sosnisssiih 10[
T ] e s BN VT GRS S 0 - 1 2
8. (}ml..] ..... e i S g e 2, s, <1 . Sl ]
9. Five clay, dark, sandy ........ 1 ”
10 SANASLON, LAZEF +vv v somnns oeom o wrsmon cormns )0} 2 xRl
VAL TR R R T TR e e % 1 6 "
12. Shale, with nodualar iron ore ........c.ccceieeeven o 2(
13. Shales and flaggy sandstone .....c...c.eeveeen.. = 40 87
14. Sandstone, white, pebbly, ve vy hard. 458-
15. Shale, with streaks of coal..
16. Concealed shales and sandston 145
17. Sandstone, massive ...... 01
18, Shales, bitnminous 10 » 195
19. Sandstone, flaggy . IDJ
20. \nnhlnno X ) 20
21. Coa PR . 1
28, Sandatonll s e 4 —
35, Five IRV SV ABEIN: « cftndahabe assss s onscscis s ovenbobotnbl 3 Fia, 132.—Section
24, Sandy shales to top of No. XI red DS euueeveeennnanenn.on. ) near Piedmont,
— === Mineral County,
O AR IR o« o n a5 SURRPER vs s 6o 00 vt vass asnsnssnliile s s s oxnn 473 W.Va.
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Fic. 133.—Section at
mouth of North Fork of
Black Water, W. Va.
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Section on Black Fork of Cheat River, Tucker County,
West Virginia.—In Tucker County, West Virginia,
50 miles south-southwest from Piedmont, in the gap
made by the Black Fork of Cheat River through the
central portions of the Alleghany Mountains, these
beds exhibit a much greater thickness than at Pied-
mont, as will be seen by the following section (Iig.
133) made there by Mr. James Parsons, chief engi-
neer of the West Virginia Central Railroad :

Mouth of North Fork of Black Water, Tucker County, West Vir-
. ginia.

[See map, P o.]

Ft. in. Ft.in.

5 BRSNS, JEOMOWNON . i o2 b5 ii b bosanesivnnns sadnse 10

2. Coal, slaty and bituminous shale................ S5 7

N T T B e R T L S AP (L 1 S 0

4. Sandstone, massive, pebbly.......cccooeenaann.. Lawe 228 ;263

5. Brown shale ( ;

6. Coal (Nubtall}, cacos cennsivnece o 2 6
B BRRIE GNP (2T b iigs putwen bavons sudass saviboonas i bos 16 |

8. Sandstone, MAESIVE....cecvenscscoscaccasoscsccansee 47 “

9. Shales with ironnodales...ccaveeueeaiiencnnancenan... 28 |

PR 1 Db e S NS TR e A ! 2 {142

R e e o S SR e Y 4 |

12. Sandstone, fine grained, flaggy....cceeveiaes connennnn 39

13. Shale v 6

14, Coal 0 6
15. Shale 24 |

16, Sandstone, massive.....ceae. SRRy L anis bR ase Rl s0s s e s 65 > 132

17. Sandstone and shales..a...ciaiitennniinieiannnnn, 43 |

T Colloi . acisainnnns avesasihesvnstsesss sanssss ( 8 |

1% B BIOWIE, cccor oo ines chuistatos sodnasnecses 22 |
s I O A e e ke e IS D ARSI S I\ A 1 2 ‘

21. Bituminous shale, with coal streaks....c....c.ceannn. 6 ¢ 59 10
R DR ARl e s issurssrisssalantinacsesienanoh . 26 ]

23, Coal.... seveesaneeeieiaeian.

24. Bituminous shale, with coal streaks............ - )

el T R R A R STL AT AR (PR R e | 3 |

26. Sandstone, MASSIVe. ....coaevincsamassssanannsnns > 87
27. Shale, brown. .c.cv.ccevnccnisonccncccccncorcacsosrass 20 |

28. Red beds, top of No. XT.

TORAl i sovvecisivnsriasasassmssesnensrrnonns 733 10

Here we find the entire interconglomerate coal
group represented. No. 2 comes apparently at the
Mereer horizon and is the ¢ Railroad ” vein along the
Potomac.

No. 6 comes at the horizon of the Nuttall bed of Néew
River, while Nos. 14 to 24 represent the lower ones
along that stream as well as the great Pocahontas vein
of McDowell and Mercer Counties, West Virginia.
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Section near Rowlesburg, West Virginia.—A fine section of the Con-
glomerate coals is exposed in the cuts of the Baltimore and Ohio Rail-
road, near the summit of Cheat River grade, 4 miles west from Rowles-
burg, Preston County, West Virginia (Fig. 134):

Along the Baltimore and Ohio Railroad, Cheat River grade, four
miles west from Rowlesburg, Preston County, West ln_/nna
[See map, N u.] Ft. in. Ft. in.
1. Sandstone, massive, coarse, yellowish, Homewood. . 60
Vol visicvvass v 05
g & R S W X ey Shales, sandy . b 0"2 6 10
Coal. ooituooq eno ) B
8. Shales, brown, 8ANAY. cec:eovssarscasansnnsnnsscnsnass 45
& COBL BIARY <ocoesiiadsinbastns sontrtaRbengspsessss 2
B. Bholes ..coaccoicscoricannsccsiiiose sobpnsolipbissonsses 3 '
€ Sandetons, MANAIVE ..oiv i loii-nivs it nRPet BEFs anveds 25
7. Sandstone, flaggy . «ecesueianannn L esssevnsassacasananas 15 l
8. Sandstone, massive, grayish white,..eeeoceeenoaa... 20 \ 98 6
9. Sandstone, flaggY ..cccrvveiiiiiearcansioansnriaianas 8 (
10, BRaING DrOWR i consorosintidies soononis 4 I
11, Sandstone, grayish white . 5 o 20
13 BRale, DYOWN. . 5 casice s snsavssassapidbpae sosonsss P 3Ll %
nl/
4’ ¢
..... L0 ¥
Shales, dr: I», ang s B n”l
Iron ore '
13. New River coal beds. | Shs \}un .......... e .y 65 1
| Coele:. . e .
Shales v .
0N o4 55 S an b Wi s v 4
Shales, brown, sandy .25 0 ‘\
Coal...... PHIE i 06
o 3hs | BHAINE DROWH < suan seavinsihuves G eb il osntyyorsiosson 20 ‘,
15,/ BANGEEONG . o: iissasi i s siprrrnit asgius e INbseRon s 15
16. Shales, buff, sandy .........ccocccinaiiinaiiiannnnn... 20 9
17. 8 undntolw mAsive, PODLLY .o s vinasccsnsassacerse 20 ‘
18, Concealed, and 8BA1ES. .ceveans Se/sanese sossnssnnsanns 20
19. Top of No. XI, red shales.
PIBL. o5 buis vaunies pirsta suRanaNathus abasos sbss oo st Rasedss 362 5 ;
Nos. 2 and 4 represent the Mercer coal group, Nos,

4 ] D) Al 1 ¢ rhi
Fio. 134 —Section near 6 to 12 the (/ommqueue:qsmg sandstones, while- No,
Rowlesburg, W.Va. 13 pepresents the New River coal group.
Section near mouth of Sandy COreek, Preston County, West Virginia.—
Farther northwest, down Cheat River, and in the center of the Ligonier

basin, the Pottsville series exhibits the following struc-
ture (Fig. 135) near the mouth of Sandy Creek, Preston
County, West Virginia :
Near mouth of Sandy Creek, on Cheat River, Preston County, West
Virginia.
[See map, M m. | Ft.  Ft.in.
1. Sandstone, massive, very pebbly near middle .............. 160 .
, TR T SR T Y Tl SRR A R SR e et 10
Coal .. .. 0 107 !
s (P Sadoe et A Shale ..... Sy SRR . 16
Coal .. . [ ‘
B TIROOUIRY ¢ . oo v ocavs sivapns i aPOTRBNCR navs b ubss s o nne bavisl 7 ]
B. SIS, black, flasile .. ..ciiacoin o rssitaNe sicssesssnsonsnsshesbin 165 37
6. Sandstone, gray. B = P SRR Py =gl 5 o 15
7. Shale, with stre AT T Y G VR i 1
| 8. Sandstone, grayish white 15
9. Green and red shales of No, X1,

Here, as frequent]y happens, the Mercer coal group
| disappears entirely, while the Homewood and Conno-

Fia. 135.—Section . P . . +
nearmouth ofSandy quenessing sandstones unite into one solid mass. Nos,

Creek, Prest ‘ %
County, W.Va. & to 7 represent the New River coal group.
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Section on Booth’s Creek, Taylor County, West Virginia.—The strue-
ture of the Pottsville beds in the region along the line between Taylor
and Marion Counties, West Virginia, is learned from a
boring made for oil on Booth’s Creek, Taylor County, by
Mr. John L. Steele, to whom I am indebted for the fol-
lowing record (Fig. 136):

Bootl’s Creek, Taylor County, West Virginia (boring). :
3 $ P
[See map, 01 ] Ft, |
. Bandstone, hard, white, Pebbly..cceecee.ceeciasrorcncnncacsatossnnss ous " 20D
SO B 5 & o L ool wimin o & o elsn A SR 3 A BRI 15
Shale and sandy......

ora 20
e SR BIADR . oo s nssns canas

. Shale, gray, sandy ......... B% 56 o ot $ 20
L e I R 2L s Ss 0 b aa WATR B manpesss s asise oo vbensrbwadel 10
. Red beds of No. X1, :

LW D e el

1
|

Rl

RN R e s cds aaeve anghoms sho s FdRRESUs 00 Shae L6 Ao IEE ST Cedades 239

Here the structure is very much like that of the pre-
vious section on Cheat River, and the thickness is also
nearly the same.

Section under Clarksburg, West Vir-
-'__.Y ap ‘;‘.‘. or ‘...".
$10. 158 Section  JINIG. Ln:lu “( ].u.stm,:, H wrrison

onBooth'sCreek,  (ounty, West Virginia, the succession is
Taylor County, E b 2141 £ 5% V8 E

. Va, given as follows (IFig. 137), from the rec-
ord of the Despard gas well, on the authority of Prof.
T. M. Jackson :

Clarksburg, West Virginia (gas well).

[See map, O k.]

Ft Ft.

1. Sandstone, black 4)
2. Sandstone, white 20 |
3. Sandstone, gray.. ._il‘ 174
4. Sandstone, winte. 50
5. Sandstone, gray .. 62 |
6. Sandstone, dark 8)
7. ale, black ...... 72 :
8. Sandstone, white .. 7 v
9. Sandstone, gray 3 = %
10. Red beds of No. 3

OB, o533 ensseva SHTIIOER L e T L RS opii e S8 I R S 256

Section near Farmington, West Vir-

ginia.—Under the central portion of e
5 ” SSH IR Fic. 137.—Section
Marion County, West Virginia, the, under Clarks-
v -] \ W,V
. . urg, » V&

structure is shown by the record of the

Hukill oil boring near Farmington (Iig. 138), as given
in Second Geological Survey of Pennsylvania, 1886 (pp.
782, 783):

Farmington, West Virginia (oil boring).

[See map, M 1.]

Ft,
1. BaRAStoNe ..cocsscnccsisactsosstncnccccccsssnsscanssossssscassenans a 100
I IITRIE - oo ononissonmnssinis anuss i SNbEs Poeae coosisccasoonns 10
B BIAe ... coctucrcnssssinsnssasamastsupsstasanscansne sosnsaionch Y 17
4. Black slate 70
XN 5. Sandstone.........ccevccascenscacscacscen 12
F16. 138.—Section 6. Red beds of No. XL
near Farmington, & -
W. Va. TOUAL. svcivovssnnsnnprnbitmensns suptbalssncssessocoscasrasconas . 200
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Section under Wellsburg, West Virginia.—Under Wellsburg, Brooke
County, West Virginia, the Barclay gas well No. 1 gives the following
(Fig. 139) for these beds on the authority of Mr. Bar-

clay:
Wellsburg, West Virginia (gas boring).
|See map, J j.]
Ft, Ft.
3. Bandstone, White ... ccicasonvorsunsnssinssonscdsisssvasssne 75 )
& BABRSIOT EEAY <i b - oo M hnne B R M bl s e oot ss Loanh 30 .\ 145
B Bandetone, DINe. ..ccivi. ciusbsnonetmitalpoasssssescsvens ions 10 J
B OOR) . .ot Bives cne ks vranvins skl s inbeseRiEsgeadvciossboresd e 6
5, BInte QDL ARALE c . uicunv i i s RS TR Chs 45 vi S e TR 31
J“‘ Y DA . A o L R e 182
el
i A The coal reported in this section comes at the hori-
e clsburg, . . ]
Va. zon of the Sharon bed of Ohio and Pennsylvania, but

it was probably nearly all coaly slate or else a local thickening, since
other borings put down in this region do not report it at all.

Section in Mercer County, Pennsylvania.—Along the northwestern
margin of the Appalachian field in the counties of Lawrence and Mer-
cer, bordering the Ohio State line, a series of workable coal beds make
their appearance in the Pottsville series and extend along the margin
of the field clear through to southern Ohio. The general section of the
Pottsville series of Mercer County, Pennsylvania, given in Q* ( p. 33),
Second Geological Survey of Pennsylvania, shows the succession of
these coal groups as follows (Fig. 140):

Mercer County, Pennsylvania.
[See map, E k.)
Ft. in. Ft, in.
e 1. Sandstone, HOMOWOOd - ....vuueurenurrerennnnnoannns 50
% 2 BBAlel - it ivecsvannisssadusnbiwns won s s snn s Do 5
‘, s 52 44¥ 8. IT0D OFOicccsviscosnvsormsrastascsassibonssodsnsnronses 2
Bemade i L §. Linioatone; Meror, URDE: - Vs isiecsersncnn cucononcee 2 6
—;—'go(; 5 ‘Conl, Meroer, UPPOE... cvs shossissarcssassscosnseconss 2 6
=1 WSRO S e N i 25 '
7. Iron ore = 9 f
8. Limestone, Mercer, LOwer.....cecee..... o oneiaeuais 2 ¢ ;o446
9, Shalef..co.ccccacssvscnnsssesrsstscnscscocsenvsncccacs 10 I
10: Coal. M oncer, LOWRE. c ixsalisrisvestirsosssnarvanssbvess 2 6 ‘
11, BHaloB.cesvsossiasnsassonnorvresessssvssassusses sovese 10 )
10, TROROM0. sois vitansar Sela PR S casssasacefs shvasasane 1 l
18, BRAIOS: i scossntassiasnsnbsassasssausvassssescnsssons 5 L 66
14. Sandstone, Connoquenessing, Upper. 40
15. Shales with iron ore ...cccececeee.. 10 l
16. Coal, Quakertown........cceeeeue 2
17. Shaleg.ccccesocabordtBostnassantcnsscsssnsnsorssasss « 40 l
18. Sandstone, Connoquenessing, Lower...........c.ceeve 30 100
19. Shales, Sharon, iron bearing 30 ;
0. Coal, SHATON . ...lcccnksnsnonnsansa A 4
22. Fire clay and shales......c.cccceaeeee. 2 5
23, Sharon Conglomerate, base of No. XII...cceivvunannn. 20
Fi6. 140—Section in Total cccceecacecsinainpridnasasveves Dihasieigsses _:;01

Mercer County, Pa.

-
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Section near Quakertown, Mahowing County, Ohio.—Where the Ohio-
Pennsylvania State line crosses the Mahoning River, near Quakertown,
these beds exhibit the following structure (Fig. 141):

9
Ohio-Pennsylvania line on Mahoning River
{See map, F k Pt ir .
1. Homewood sandstone...... ..... . RS 20
T BT T R e TSR oy AT 10
- 3. Limestone, Upper Mercer ......c.ccoucveuauann. g g ‘
B R BRI e e v rs bt s vy vknani o saw wos S0 s S { |
_ 5. Sandstone,shaly .......cccccvennna.. > 8 |
36 6. Coal, slaty, Middle Mercer .............. 1
7. Fire clay and sandy shales........c...... ” 20 b 4 8
8. Limestone, Lower Mercer ....... ssBanEv g suasanbuln 1
DO 4 s 0 anaivosboscsibns - g 0 6
10. Coal, Mercer, LOWer ...cc.ccvcncsascsnsacsas 0 8
1 CENRICIRY s i sn Dhonial s iman oo vpas s duCe TR Eadar s ARGAES 6
IR T OSSR G e L ot ) g g 7 { 55 6
3. Sandstone, Connoquenessing, Upper cocoevivineennnn.. 15 )
e 14 Coal, Quakertown........co.coiviiiiiiiianiiiaiiay. 1 2
5. Fire clay and shales ........... G |
(Sandstone A& PR “
16. Sandstone, Connoque- Shales..... 12| "
nessing, Lower...... )Sandstone, ! 132
Sandstone, massive " '
17. Blue shales, with iron ore balls ... ... ... .. .c.... 2
25 AN EONO RN . o s covssossss s rsasiiocnnssasingnn 10 )
19. Coal, Sharon, and bituminous slate........ i 6
20. Sandstone, flaggy, to base of No. XII......
Fia. 141.—Section near -
Quakertown, Ohio. Total........ & P S PR TR i b ¢ e A S SR ol 270 1

The Sharon coal of these sections (140, 141) represents the New River
coal group of West Virginia, since the Mercer group above does not
furnish valuable coal in that region, but only thin slaty beds.

Section in Holmes County, Ohio.—In Holmes County, Olio, these beds
are given as follows (Fig. 142), in Vol, V, Ohio Geology, p. 837:

Holmes County, Ohio.

[See map, H e. )

Ft. in
1. Interval, sandstone and shales. .............. R S R 1Y) 6
2. Limestone, Lower Mercer PITR. W i L L SAEYR U TS — e ne 1 6
3. 'Conl, Lower MeorOer... .. iiinseseotossuniisscssuncoinssavssnee
& Conconlofl cove . cocscrnencscncsasscedescasnsesosassasasasssnnannsenie SR
5 6
6. 2
7. Gray shaleand concealed..coececeeeenannacciicnciantiecccscnnncas . 2 68
8, Sandstone, Upper Connoquenessing .......ceceeiveeseicencavacnnns . 15 6
9. Coal, QuakertoWn . .ccov rreeeiamaceciiissnniansionssnasansssaanssnns blossom
10, Sandstone, shaly, Lower Connoquenessing........c.oeevneuane.-. o 33 6
11. Cofl, thil,ccccecarasasccsssssucsavssaccssascnscassacasesnsncsncssssssns
12, SANUSLONO cocuvecnorccscessascsasssanncasssssnacscsasanes
3. Coal, Sharon 2 6
14. Fire clay . 10
—Secti 15. Lower Carboniferous beds.
in Holmes Coun- 3% &

ty, Qlio. Tobtd ..ovies PN o £t R R BGus ssusdssssiarsssnronnessne 174 6
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Seetion in Washington County, Ohio.—In Washington County, Ohio,
the Pottsville measures are given as follows (Fig. 143) by Mr. F. W,

F16. 143.—Section
in Washington
County, Ohio.

194’

16

Fi6. 145.—Section
near Burning
prings, W. V a,

Minshall, from the record of the Epler oil boring:

Epler oil boring, Washington County, Ohio.

[See map, M g.|

Ft.
1. Sandstone .. 24
2. Shales .... 20
8. 00al «...casivr o
B BBAIOB . covv.coscstcatuce Mhosnsnnsbosnsssscisesssesnsscecscsssensrsesvee 70
5. White, pebbly sandstone .............ccoceeecececcaccccssonccsascccccacss 60
6. Black shales........... SEIR Fetiegonis sabevevaseseitnsnedsvesacnsbiowssons K
7. Lower Carboniferous beds.
BOGAE St S S s n s e s ae R SRRy & Sy 2 e o s Sawsntssrves SFaakessrsessrnns 178

Section at Parkersburg, West Virginia.—The Camden
Consolidated Oil Company, in boring at Parkersburg,
West Virginia, found the following structure (Fig. 144),
according to Mr. R. A. Cole, the superintendent:

Parlersburg, West Virginia (boring).

[See map, O 1.]

Ft.

1. Shales, gray .c.ccceecenccccnaces PosnBasescerassnne 110

2. Sandstone, hard, white.....cccveeeenee. b awbuns aee 50

8. Blate, IR0k < .ccisesssadinssssasenssnsncs vasninas 25

4. Sandstone, bard, gAY ...ccccsecscccsccscscsacsacs Ho
5. Shales of No. XL

oAl . iiiiconcibisities ssna nibssiavars insors 235

Section near Burning Springs, West Vir-
ginia.—Near Burning Springs, Wirt
County, West Virginia, these same beds
have this succession (Fig. 145), as found
in the Simpson oil boring by Mr. Min-
shall:

Simpson well, Wirt County, West TVirginia. FiG. —Section
under Parkers.
burg, W. Va,

|See map, P g.]

Ft.

L - BANGTIONG L oot s 6 S0 o R TECERET T &5 40 s us 6000 u00ss0s0abs dO0aET o nnns v S rnas 36
2. Coal....... SEdRTe S esdbe et sssuve sonse cossesunn
8. BARASIOND = .-« soev st sossonpossnsnessss - canasbsassonsessssdssea » 16
4. Shales......... STNemsarsessttesescnanssoen stnscnrbesmus 94
B DOl o L cuoidires saaks e st ERBRARUERE Bessenssoes s osrn ds 5w
B SADASIONG o «coou isaveasscnabovsnsaassnacassssscsssssassssrasess ’ 10
7. Shales ..cccecivecscnnseccanns sssscnssevacssssesssonsnene . 44
8. Sandston® ..ccccesvccrcrcanrccnsinsisesiecsses . 10
B BERION o alcn o n s T SRR 2 s 4ot s adoin s ety . N 86
10. Coal ...... o G A Rl s i -
11. Conglomerate s . icisiissanccenssencoscotcccnnsacascasas covasnl 5 40
12. Shales B een v helubrtinessest sodne soResIIRES v e abEoRPEESRNS QRN 16
13. Limestone, Subcarboniferous.

TR < oo vnoionpsvirsgebngyahoes oy os ovos consTNBrossesBocveas s ooV NIy 352

The Burning Springs section (Fig. 145) shows a rapid
increase in the thickness of these beds towards the
southeast, since they are just twice as thick here as in
Washington County, Ohio (Section 143), 50 miles distant,
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Nection near Jackson Furnace, Jackson County, Ohio.—In Jackson
County, Ohio, the Pottsville series has the following structure (Fig.

20
701

L ASANERNNA

F1G. 146. —Section
pear Jackson Fur
nace, Jackson
Contnty, Ohio.

“l e

X

20

"
e R 7 Y

iy

Fia. 147,
at Hanging Rock
Sciota County
Ohio.

Section

146) near Jackson furnace, as given in the Ohio Geo-
logical Survey, 1870 (p. 158):

Jackson Furnace, Jackson County, Ohio

|See map, P b.)

I.‘r
L Iron ore ...cuues Sestssesnsennn : 0 8
2. Interval 20
3. lron ore ah U U
4. Coarse sandstone ......... . 15
& Coal.asenensvs = seivescanssnvas ees co vy trace
6. Shale 18
7. Tronore ., 0 ¢
S AL T S O RRES Sl g U R RIS i e 1
9. Sandstone, coarse d P - S TR e et 0
10. Sandy shales aud laminated sandstone - s 115
R A S R Yo log 1@
BR TIENORRE < 1 v o k0 s>k s s wt b e s AER A e S TR % w155 210 6 n a s 2 6
13. Clay, shale ...... 6
14. White sandstone......c.ccc.ocvveanne... . > 10
15. Sandy shale B Yrts we b 10
BTN s ol P 5 SN T SRS e 0 1
17. Shales and sandstones to base of No. X11 )
p v - SRS AN & B T ENIR 2 e W ol & . . s 28 1

Nection at Hanging Rock, Sciota County, Ohio.—In the
vicinity of Hanging Rock, Ohio, the Pottsville series has

the following structure (Fig, 147):

Hanging Rock, Sciota County, Ohio

[See map, R a.] !

T e R B O P S ssase
2. Fire clay..... SevnsavaEp e an cnnns g

}. Limestone and ivon ore, Upper Merveer . ... ...oieiiinnn.. 1
4. Shales s i e 3 P 00 SRk A Vi o A BN R 0
5 Coal, Upper Mereer .....c.cccecvonneccennns dionchina 0 4
6. Fire clay. sandy . > *# . ey 2
7. Sandetilie, shaly. . .. cconceiTicrancnne SRV s o ravesn veseh 8
B BRANON IR o svoveisissnsnaisinons 2 I R Bt S N -
(*pal 057 )
9. Coal, Lower Mercer...... Five clay. ......... 1 4 1
7 PRyt 1 4§
10. Fire clay and shales SR e )
11. Sandstone, Connoquenessing, Upper, massive, coarse, yellowisl "
12. Sandy shales and shaly sandstons .e 15
Coal - S A 0
13. Coal, Quakertown Blaté ... 03 » 1
( Coal .. 1 5
14. Fire clay $80s SRk s
15. Sandy shales . b . 7
16. Sandstone, Lower Connequenessing, massive
17. Shales, dark blue, with iron ove. ... ..........
18. Iron orve, sandy 1
19. Blue sandy shales T 2 10
20, luterval to base of Pottsville beds under river, from drill hole (E. B
WHEEIE) o5iivovins i sishluonsuth oy Maln sabrdd e obbis bosssasises 40
POl s . i 6

Here the Mercer group, together with the Quakertown
coal, is distinetly recognizable at the very southern bor-
der of Ohio, while the Connoquenessing sandstones and

the dark blue Sharon iron-bearing shales below look exactly like the

same beds in eastern Ohio,

The base of the series was given me here

from the record of a bore-hole put down by Mr. I, B, Willard, super-
intendent of the Hanging Rock Coal Company.

Bull 65

—13
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Section on Big Sandy River, Lawrence County, Kentucky.~'T'wenty miles
up the Big Sandy River, and near the mouth of Blaine Creek, the suc-
cession of the series is as follows (Iig. 148) according to
the record of Rigdon gas well No.2, as furnished by Mr,

I'. H. Oliphant: o~
Under Big Sandy River at mouth of Blaine Creek (boring).
[See map, V b.) Ft
1. Bandstone, Whlle:...iiiisnenscscsissinssesionssracies savsne S S 25
S B R s e AR R R e vt va b snanvsifeesalasnbonesnss ceatbsad 5
e B OIORG . W R s b s ss v s S5 0s 9 sBuEs s @ bvons s Ry S XY 20
4. Bundotone, AaTK GUBY . cectscscess vaonssionasscosnssacinsass ssasassssns 25
3. Slate, BraY <sssnsvessevissssss BR R0 b RS SERR A SNSRI AR ST 70 15
G, BanadBlone. GRRK. o- o8l Sevcinisarsvssocsssdssdsvonansccssissesasdbsnves : 20
7. Slate, gray ARV I L Vo susas v s 494 nedns s0soewnrbins cooonetos b 20
8. BN OR o, BRI R TR L tan: .5 vssensss sasoscransss sorabessnraksaces 10
9. Sandstone, white, salt water ......... coeeiiinen.. W e R 100
10 ;\'.nnl‘(n-nn-nl;ul\ bIU®. .o s B e R SN SR S o s RO TS s e 3 10
11. Blate, blaok ... v sisersnenvassiss Ve banainainteatase . R e 10
12. Sandstone. Whit@..c.vevveeenenaes hsassheniNeB RIS R T g 2 090
13. Siate, black icliieevsdcosivusioionnceces o SBRETES o 4 spie oW ASED 25 - |
- Bhella .. .. ol eReseasvnts ISEessssRnsecsatsans bebans et el 10
15, Bandatone, BAM 'DINB: .oostscsesssssscscravsssnstonncsonssossannisnsese 30 ‘
16. Limestone, Lower Carboniferous,
TOLRY + o5 rntnber st ia s e n s s nibasasesnsssn suhatn e e g s o 445

This section exhibits the beginning of the great south-
eastern thickening of the Pottsville series along the Big
Sandy, but we have not sufficient data southward from
Blaine Creek to trace the rate of increase along the Tug
Fork, since even the top of the Pottsville does not rise
: to daylight on that stream for 100 miles above the mouth
¥i.148.—Section Of Blaine. When the bottom series does finally come to

fnder Big Sandy the surface at the southern edge of McDowell County,

of Blaiue Creck.  \wagt Virginia, it is not less than 1,500 feet thick, aud
may possibly be 2,000, since the Kentucky geologists claim the latter
thickness for these measures on the headwaters of the Big Sandy.

There is no point along the Tug River in West Virginia where a
vertical measurement can be made; hence, if the exact thickness is
ever determined it must be by a boring.

The black slates, Nos. 2, 11, and 13 of the above section, probably
represent the interconglomerate coal beds,
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Section under Charleston, Kanaiwcha County, West Virginia.—On the
Great Kanawha River some recent borings for gas have supplied the

-

necessary data there, thus giving measurements at two

points before the whole formation comes to the surface.
The first one of these is the record of the Edwards gas
well No. 3, bored at Charleston, West Virginia, which
gives the following structure (Fig. 149) for these beds,
according to Mr. William S. Edwards:

Under Charleston, Kanawha County, West Virginia (boring
[See map, T 1.]

1. Sandstone . .........
2. White sandstone. ...... BTl e W g 30
3. Hard sandstone and shells. ... e : Vake 65
4. White sandstone . BN SR a A St is 45
5. Black sandstone and shells..........coc.... 0
6. White sandstone .. ... ........ P - )
7. Hard sandstone................ cegais s P

8. Hard black shells and £a8. ... .cceeeceoneeranccncens By e 90
9. White sandstone............ :

10. Black sandstone.......... 2 e % an sk Seiie 1o
11. ‘”}““ U T S RS i S R A SR A= e = 10
12. Black sandstone.......c.ccceuee.... - W CNRTE R IO Retn b 15
13. S e A0SR 5 vvs cies s wpans snssise sb s s ivennve A

33 TR Uk o o s Hiv o e AR R By e s S At e 2 & F 10

15, White saDABION0. cciicssansssssscsesscasssasvacsvas

16, Sandabell, hard  cciisciienicneccencocss

17. White sandstone
18. Black sand........... 2ok R Gl i R o SIN o 1o

19. Lower Carboniferous limestone

Total ........ S S N S e A : .o 58O

Here the Pottsville series has thickened to about three
times its size at the northwestern outcrop of these beds
in Ohio, 100 miles distant. Whether the thickening 1s
gradual or abrupt is not known, and can not be until
more borings are made. It is probably gradual from
the center of the great Apalachian trough, 50 miles
northwest of Charleston.

The interconglomerate coal beds appear to be entirely
Fic. 149.—Seotion un- gbsent from the above section, since not even black

der Charleston, . PERGE
{\'Viuvwm County, slates are present according to the drilier’s record.
. &,
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Section at Burning Spring, Kanawha County, West Virginia.—At Burn-
ing Spring, 9 milgs south from Charleston, the record of Kdwards gas

200

=Ty

250"

555"
SN

well No. 1 gives these beds as follows (Fig. 150):

Burning Spring, Kanawha County, West Virginia (boving).

[See map, T f.]

Ft. Fe.

1. Bandatone, DAl RIS st vt s cavecscnsisersssnibiresined 176
e CODL DEI v s 5 S i bk IR Res v eus Vet ne ) esweb o 65 AT s enbone 6
3. Sandstone, hard white, salt water .c..ccooiiivvnininnennnnn, . 200
4. Shale and slates, light colored......cocveivaeiiiiiaaiinnnnn.. l(lu'. 555
5. Sandstone, very hard and white, with salt water ...... ...... 2555
LR T R T e G R N N U T R S s 2
7. Sandstone, hard white. 50
& RNl one- DGO T S5, S5 6ue svvrauns s s anssvinonssnsdvdsse 50
9. Limestone, Lower Carboniferous ....cc.ecereeveennniscannnnan

Total...... R o N SRR e SR S A S 850

No. 2 represents the Mercer coal group, though no
coal thick enongh to mine ever occurs at this horizon
to the southward, where these beds rise above water
level.

The New River coals belong in Nos., 4 and 6 of the
section, but they here contain no cpal whatever, though
only 40 miles north from the New River coal field.

The series has here inereased 259 feet in thickness
in 9 miles, a very rapid rate, and possibly indicating
that the great thickness (530 feet) found under Charles-
ton may have been abruptly instead of gradually ac-
quired.

In this boring a considerable flow . of natural gas
was obtained in the top of the Pocono sandstone, or
“ Big Injun” oil sand, at a depth of about 1,000 feet.
This is the loecality where natural gas was first used
for manufacturing purposes in the United States, as
far back as 1841, It was utilized for
evaporating salt water. One of the gas
wells found here, according to report,
displaced for fuel 2,000 bushels of coal
daily during a period of ten years. The
last well, however (bored in 1887), does
not produce much over 500,000 cubie
feet of gas daily, The most productive
wells were situated near the erest of the
anticline which crosses the Kanawha
River at Burning Spring.

K16, 160.—Section at Burning Spring,
Kanawha County, W, Va.
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|
e |
|
|




WITE. | THE

POTTSVILLE

CONGLOMERATE. 197

Section near Nuttallburg, Fayette County, West Virginia.—Passing on

southward up the Kanawha and New Rivers, there is no opportunity

1

Fia. 151, —Seetion in vicinity of Nuttall

burg, Fayette County, W. Va

to get another measurement of the
Pottsville series until all of its mem
bers have risen above tlLe level of New
River, in the vicinity of Nuttallburg,
fayette County, West Virginia, 50 miles
distant from
the following

161):

Burning Spring, where

suceession ocenrs (Kie

Nuttallburg, Fayctie

Firginia

Vicinity of County, Nest

[See map, U L

1. Sandstone
wood ...... ve 110
2. Shales . 0% i¥
3. Conl.... R edusa 1
4. Sandy shales and sandstone .. '-'/
6. Sandstone ... oo wyion e s 2
6. Black slate ...... I
7. Coal . > . & 1
8. Shales and sandstone .
9. Conal
10. Shales, sandstone and shales W
11. Coal, Nuttall ! 6
12, Shales and slutes . PN
13, Sandstone, massive ... 160
14. Slates, dark ... b
15. Concealed, and shales 120 )
16. Coal, Fire Creek .. PSR P6
17. Shales and sandstone 150
{ Coal v B3
| Slat 0 3
18. Coal Quinnimont (7) | Coal 2B §
Slate o 2
Cou) .. 1 0)
. Shales and sandstone 5
. Coal, slaty Seiaes 5 - A
Shales
Coll’ ... 7 R R 1
Shales ot e T . 10
24, Coneealed iy
25, Sandstone, massive 125 |
26. Concealed; and sandstone o 20
27, Sandstone, massive 1o |
28. Concealed, and sandstone to top of

No. X1 8hales «.o.covennen 65 )

BORRY . h0is o it ian e s arnse'® 1,400 ©

No.11, the Nuttall eoal, is the highest
member of the New River group that
cver furnishes valunable coal along that
Pottsville

series is 400 feet below the top, and the

stream, Its place in the
other thin coals above it belong to the
Mercer group.

Whether No. 18 is identical with the
Quinnimont,or whether this latter coal
is the same as the Fire Creek, No. 16,
are (questions yet unsettled.

Just what represents the Poealhiontas
coal of MeDowell and Mereer Connties
in this section, or whether it is repre-

sented at all is uncertain, but No. 18 may possibly come at that horizon.
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County, West Virginia.—At the ex-

treme southern edge of the Appalachian field in Mercer County, West

FiG, 162,

~Section on Crane Creek, Mercer
County, W. Va.

Virginia, the following section (Fig. 152)
of the Pottsville series was obtained
upon the waters of Crane Creek by add-
ing 400 feet to the summit of the column
for the estimated thickness of beds re-
moved by erosion :

Crane Creek, Mercer County, West Virginia.

Ft.

|See map, Y g.] Ft.in.
. Sandstones and shales, here eroded from

top of No, XTI (estumated). ............
.-Shales and sandstones........ =
3. Sandstone and shales ...
4. Sandstone, gray.........
. Shales, and (‘unce.xle(l .......

. Sandstone, massive, and shales.
OB Ssusowinnes
Shales........
b OBk idase sviaiin o8l 5vcenis 2 2
] Shale.........
R6AL. . ciBves
Shales, sandstone, and concealed
BABRION usico ssemarisrevbe e
RO D00, s eoesivaris 8
. .\'lmlus, and concealed . 10()?
2. Sandstone » 10,113
. Shale ..... 39
BPORE iassnaivianay \lull«, s 2/ l 6
I( oal and sls 1
. Concealed, with shales, sandstones '8, and
two thin P¢t.\l~1....(...i ................ 150
e s Joal .. o
b (,nﬂ\lj I"clul.;lmnma gh‘hnhs. 2 0,,{ 13 6
(0. 281) vasnen Ooali....ites. ¢ 0
. Shales, sandstone, and concealed......... 80
PIOURRE O TR) . v o5 susnesdidbononssnesasse 2 6
. Sandstone and shales. 20
BN TINO B) v enveranidniinoanensosssoesss B
AT « 5000 = 45 5 o o s ok n ydo s nanppasnessvigns 28
22. Sandstone, GraY.ceees cecescnasocaccncians 35
23. Shales, QI 52 acsosvis bhsiednes one s ins 20 { 18
e ST O A e 50 .
Sandstone, and concealed . 40
Sandstone, gray, massive 10)
(nun lnn\, fossiliferous shales, top of
Lower Carboniferous.
v lnpvo v onbbnt vauvswasaWidesn s anh 1,402

The interval added to the top of the
Pottsville in this section is only an esti-
mate at best, and the amount may not
be near large enough, since the Ken-
tneky geologists report the series as
2,000 feet thick not many miles south-
west from this region.

The separate coal beds ot this section
can not yet be satisfactorily correlated
with those on New River (Section 151).
At one time the writer was inclined to
believe that No. 7 might be the equiv:
lent of the Nuttall vein, and that No.16
of this section was probably identical
with No. 18 of the Nuttallburg section
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(151), but the Pocahontas coal lies 200 feet nearer the base of the
Pottsville series than No. 18 does on New River, and hence unless this
part of the series thins away towards the southwest, which seems im-
probable, the possibility of identity is rather slender. The mining
operations of the next few years, however, may be depended upon to
settle the question, since it has a more than scientifie interest.

A cuarsory examination of the sections given will show that the
Pottsville series generally has something like the following structure :

Sandstone (Homewood),

Coal group (Mercer).
Sandstones (Connoquenessing).,
Coal gronp (New River).
Sandstone (Sharon).

Of course when the series attains such an exeessive thickness as on
the New River, for instance, the structure is more complicated than the
above scheme would indieate, and yet even then a general agreement
can usually be made out.

Having now glanced at the general structure of these measuares, we
shall take up the more important members and describe them in detail.

; CHARACTERISTIC HORIZONS,
THE HOMEWOOD SANDSTONE,

The Pottsville series is nearly everywhere capped with a eoarse
sandstone, which is quite different in texture and general appearance
from any of the sandstones in the Coal Measures above. In the vicinity
of Homewood, Beaver County, Pennsylvania, this rock attains a thick-
ness of 150 feet, and was named from that locality. It is generally
quite massive, making great cliffs along the streams and covering the
summits with huge blocks aranged in “rock cities.” While usually
quite hard, it generally splits well and makes excellent building stone,
the blocks from it being almost indestructible. Although generally of
a yellowish or buffish gray tinge, it occasionally consists of almost pure
white quartz grains, and hence sometimes supplies glass sand of excel-
lent quality. This might be called the ¢ cascade” member of the Potts-
ville series, since it so often produces water-falls,

In Pennsylvania it is generally 30 to 50 feet thick, but occasionally,
as at Homewood and other points, it thickens up to 75 or even 150 feet.

Westward, in Ohio, the rock thins down and is often only 15 to 20
feet thick, but still distinetly recognizable as a heavy bedded, coarse
sandstone, filled with fossil stems and trunks of trees, mostly lepido
dendron and sigillaria. 1t is seen in the bed of Little Beaver near its
month, and frequently between that point and Fredericktown. It is
the quarry rock in Coshoeton County referred to in Vol. V (p. 104), Ohio
Geology, where it is 30 feet thick and of the same type so often found
in Pennsylvania. From this point on across Ohio, to Ironton and
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Hanging Rock, it is frequently seer, and at the latter point makes one
of the great ¢liffs in the steep hillside which gave name to the place,
being there 40 feet thick.

Along the Great Kanawha this rock comes to water level at the
mouth of Armstrong Creek, and from there on up that stream, as well
as up the New and Gauley rivers, is a great clift rock 150 to 200 feet
thick. It erowns the walls of the New River caiion at Hawk’s Nest
and other points to Nuttallburg and beyond, where it seems to change
suddenly in eharacter southward from that, becoming soft and easily
disintegrating to a heap of coarse, brown sand.

On the Tug fork of Big Sandy this stratum makes great cliffs along
the hills through the “roughs” of Tug, and sinks below that stream at
the mouth of Ben’s Creek, 95 miles above Louisa. :

Ohio Pyle Falls, on the Youghiogheny River, is made by this rock,
and the upper portions of the great cascades ou the Black Water and
Glady forks of Cheat pour over the sdme stratum,

[t is the gas-bearing member in western Pennsylvania and northern
West Virginia.

THE MERCER GROUP,

In western Pennsylvania a group of coals associated with two fossil-
iferous limestones makes its appearance diveetly under the Homewood
sandstone, and extends almost uninterruptedly across the Ohio field to
Hanging Rock. It was first tully deseribed from the vicinity of Merecer,
Pennsylvania, and named from that locality, When well developed
the group presents the suceession seen in Section 140, and is 40 to 50
feet thick.

The two limestones are very mueh alike, except the Lower Mercer is
a little darker blue than the Upper, and is the more persistent.  Doth
are crowded with fossils and are frequently cherty, some of the famous
“flint ledges” of Ohio being made by one of these beds.  ach lime-
stone nsually earries an iron ore on its top of the variety known as
“block” ore. The Upper Mercer is known as the Zoar limestone in
many portions of Ohio, and its ore is called by several terms, among
which are ¢ Dunkel Block,” ¢ IFranklin Block,” ¢ Main Bleek,” ¢ Big
Red Bloek,” ete. The Lower Mercer was formerly known as the * Blue”
limestone, and its corresponding ore as the “ Blue Limestone Block,”
¢ Little Blocek,” ete.

The Mercer coals are generally two, the npper one coming under the
Upper Mereer limestone and the lower one under the Lower Mercer
limestone.  Oeceasionally there is also a coal on top of each limestone,
but these beds are sporadic, and hence do not merit a desiguation,
thongh Orton has applied the name “Tionesta” to the upper one in
Ohio, as the writer did in Report Q% on Lawrence County, Penunsyl-
vania,

These Mercer coals are generally rieh in ash, and are seldom mined

on a commercial seale, althongh they are quite persistent from western
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Pennsylvania all around the northern margin of the Ohio coal ficld.
Both of them occasionally become cannel in Ohio, the upper being the
Strawbridge cannel of Holmes County and the Bedford eannel of Co-
shocton, according to Orton, while the lower coal is the Flint Ridge
cannel of Licking County. Neither of these beds seldom exceeds 3 feet
in thickness, and they are more frequently only 1 or 2.

Eastward from Mercer and Lawrence Counties, Pennsylvania, the
limestones disappear from this group and the coals thin away, except
around the northern rim of the coal field, where, in Me¢Kean County,
the Alton coal group of Ashburner probably represents the Mereer
coals, so that usunally only one is left, and it is generally quite impure,
This bed has received a different name for nearly every locality where
it attains workable thickness. Rogers called it the Tionesta coal in
Forest County, Penusylvania, and it is the Mount Savage bed of Som
erset.  Along the north Potomae River it frequently appears in the
cuts of the West Virginia Central Railroad, and is there known as the
“ Railroad seam.” It has been mined for local use just above Valley
Falls, Taylor County, West Virginia, where it lies near water level,
and is 4 feet thick, with a slate near center. It always presents a conrse
structure, and no first-class fuel is ever obtained at this horizon.  Along
the New River, and through all the country between it and the Tag
Fork, only an insignificant coal, 1 to 2 feet thick, ocenrs at' this level.

The famous Mount Savage fire elay of Pennsylvania and Maryland
comes within the limits of the Meveer group, and diveetly underlies the
Mount Savage coal, which it oceasionally replaces,

THE CONNOQUENESSING SANDSTONE

Below the Meveer group there comes the great sandstone horizon
par excellence of the Pottsville series.  This group is genevally triple,
there being a massive sandstone at top, then a coal and shale intervai,
below whiceh is another massive sandstone. These sandstones were
first studied by the writer along the Connoquenessing River, in Law
rence County, Peunsylvania, and they were designated from that
stream. The Massillon sandstone of Newberry represents only o por-
tion of the group; otherwise it would have precedence in nomenclature.

Each of these sandstone members is from 40 to 50 feet thick, though
oceasionally the shale and coal separating them thins out and they
coalesce into one mass 150 to 200 feet thick, or even more.  They are
generally quite hard, the quartz grains being finer and more compactly
arranged-than in the Homewood sandstone above. The color is more
frequently yellowish white than any other, though sometimes it s gray.,

The Quakertown coal comes between the fwo sandstone members ot
the group. It seldom exceeds 2 feet in western Pennsylvania or east
ern Ohio, and unless it should be the “Jackson shaft,” or ¢ Wellston”
coal, it does not seem to attain much importance in that State, though
it is often present in the series as a thin bed, being represented in the
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IHanging Rock section (147) by number 13, which is only 2 feet thick, !
slate and all,

East from the Mahoning River no workable coal is known at this
horizon in Pennsylvania, though a thin coal or black slate is often

present.
THE NEW RIVER COAL GROUPD,

The great development of coal in the middle and lower half of the |
Pottsville series along New River, West Virginia, has given name to
this group. Although there are thin representatives of the group in
nearly every section of the Pottsville which is exposed in Pennsylvania,
yet only around the northwestern margin of the field in that State is '
any valuable coal found at this horizon, namely, the Sharon coal of '
Mercer County. This bed oceurs in pockets and isolated basins, in the
western part of Mercer, where it is 3 to 5 feet thick, and a ¢ block,” or
open-burning coal of great purity. It enters Ohio in the same patehy
condition, and extends through Mahoning, Trambull, Portage, Suminit,
Stark, Medina, and Wayne Counties of northeastern Ohio, and it is
probably the ¢ Jackson shaft” or * Wellston” seam of Jackson County
in southern Ohio. In all cases it is the same open-burning, puare fuel,
very low in ash and sulphur. . A
This Sharon bed and its thin rider appear to represent all the coals
in the New River group, and hence it can not be called identical with
any one of them, thongh according to Prof. Fontaine the flora of the
Sharon roof shales is very similar to that found in the roof of the
Quinnimont bed on New River. These roof shales of the Sharon coal
through western Pennsylvania and across Ohio are a very character-
istic feature. They begin directly under the Connoquenessing  sand-
stoues, and are often 40 to 50 feet thick, of a dark blue color, and
generally contain mueh iron ore (carbonate) in nuggets and bands.
These shales show the same character at Hanging Rock (Section 147),
in sonthern Ohio, as they do on the Mahoning at the east.
In passing southward from Pennsylvania, along the Alleghany Moun-
tain region, one of these New River beds thickens up to 3 feet in Garrett
County, Maryland, just east from the West Virginia line, and has there
been mined for local use on the land of Mr. Browning. It comes near
the base of the Pottsville series, is quite soft and pnre, and exhibits the
same eoking type as these coals all do on New River. One of these nd
beds is also workable along Shaver’s Fork of Cheat River, east from
the Beverly Valley. This coal group, which is well shown in the Black
Water section (133) of Tucker County, grows in importance sonthwest-
ward through Randolph, Webster, Greenbrier and Nicholas Qounties,
into Fayette, where at Nuttallburg on New River we find the type
section of the group (No. 151), which there incloses three workable coal
beds besides several too thin to be of economic importance. The three
workable beds are, in descending order, the Nuttall, Fire Oreek, and
Quinnimont, with the intervals separating them shown in Section 151,
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These coals vary from 3 to 5 feet in thickness along New River, and
are the ones from which the celebrated New River coke is now manu-
factured. The Nuttall is the most regular and persistent, being the
only one which dips below water level at the north with a workable
thickness.

They are all quite soft, very low in ash and sulphur, and rich in fixed
carbon, making coke of the greatest purity.

The Fire Creek and Quinnimont beds are quite irregular in their dis-
tribution and thickuess, but both of them furnish much good coal on
New River. I have termed the lowest bed the Quinnimont, but the
stratigraphical horizon of the Quinnimont seam is not yet settled. sinee
it may prove identical with the Fire Creek bed, but all the coal oper-
ators agree that there are three workable coals on New River, and that
Nos. 11, 16, and 18 of Section 151 are these three beds, whatever their
identity with reference to the Fire Creek and Quinnimont loealities
may be.

Southwestward from Fayette County towards Raleigh, Mercer, and
MeDowell, the New River coals still continue to increase in thickness
and importance, culminating in the great bed at Pocahontas, in the edge
of Virginia.

Section on Crane Creck, West Virginia, near Pocahontas, Virginia.—
Section 152 shows the succession of these coals on Crane Creck, a trib-
utary of Blue Stone, a few miles northeast from Poecahontas. Iere
the Pocahontas coal is divided into two benches by a layer of shale 5
feet thick, but at Pocahontas it exhibits the following structure:

.{.
4
i

Ft. in.
BBl Vitin st avitasNadsstisons shee seeess 9 6 gt o
Shale ...... i S e Y e AR T GIR A € 0 4%y 8
3 R W S S P TR e R VA L 0 10 |

There is a bony streak about 2 feet below the top of the coal, but it
is not rejected in mining.

Section at head of South Elk Horn Creek, McDowell County, West Vir-
ginia.—Across the Ilat Top Mountain divide from Pocahontas, around
the head of Sonth Elk Horn Creek, in MeDowell County, this coal ex-
hibits the following structure:

Ft. in.
OO0Bl ...covivessrsisitonisuness sonvescads ewant & B Y
3 POty o8kl von . s inii see st edbi snisasnna 0 B8 1 Ft.
1 o S A TN X S e % 3 2 9
BINO i it nnonnie S5 s oh nevE Sit st besaeE 0 1 i
DR s o s aRe SR e r R s s anes e e Nlaay 2 1)

Section on East Branch of Simmons Creel:y Mercer Connty, West Vir-
ginia.—On the east branch of Simmons Creek this coal shows as follows:

It n
T R U W iy R AR "‘)lu in
BEBEDS DING Lo o ivsssonsann abinssenionn o Lot O ‘\’ 8 10
e S A L s o o et 4
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Nection onwest branch of Flipping Cieek, Mercer County, West Virginia,—
On the Walker tract, west branch of Flipping Creek, the coal has this
structure :

Ft. in.
Coal .o icinisrnes i g snsilisa coas snss scns B = O QM' in.
Dark ahales ., . sk - cBe B kR dr-cnso « vos b aaers's 10 03518 ¢
COoll. s il istvid tam R e e~ 5 4.5 W 6 8 & o 801t 6 0 s

Section on Pinnacle Fork of the Guyandotte River, Wyoming County,
West Virginia.—Just before this coal passes under the level of the
Pinnacle Fork of the Guyandotte River west from Flat Top Mountain
it exhibits the following structure:

Ft. in
Massive 8andstone. (eees crvovcioss cove sone
2T SRR G s TR R MR I | 4
DT A S GRS B e e 3 ul Ft. in.
Bandy shale sl R S e s e ve e snge o e D 0‘ 14 8
O S et R N s oo o o o 6 o s nwe 5 4

This eoal was numbered IIT in the original section published from
Pocahontas by Maj. Jed. Hotehkiss, and it is frequently known by that
name. Major Hotehkiss thinks the Pocahontas bed identical with the
Quinnimont of New River, but the writer ean not yet satisfactorily cor-
relate this bed with any of the New River coals which have been mined.

The coal from the Pocahontas seam is quite as pure and valnable for
coke and general fuel purposes as any in the New River field, and, in
fact, is the same kind of eoal.

Two other beds of 4 to 5 feet in thickness oceur in the hills above the
Pocahontas vein, but so far they have not been mined to any extent, as
they are not regular in thickness and the great bed below monopolizes
the present mining operations.

THE SHARON CONGLOMERATE,

The interval below the Sharon ¢oal in Ohio and western Pennsylvania
down to the base of the Pottsville series is often ocenpied by a4 mass-
ive conglomerate, and when it is absent the coal with its under-clay
rests directly on the Lower Carboniferous beds. This conglomerate
stratum was considered a separate member of the series by the Ohio
geologists and as representing the entire No. X 11 conglomerate of Rog-
ers in Pennsylvania.

But later studies have shown that it is simply the basal member of
this series.  When well developed in Ohio it is very coarse, being a
mere mass of pebbles from a pea to an egg in size. There is no single
stratum around the southeastern margin of the Appalachian field that
will exactly ecompare with the Sharon conglomerate in physieal aspeet,
though local streaks in all these great sandstones are quite as pebbly,
but just as the Sharon eoal is represented by several beds in the New
River section, so the Sharon conglomerate, only 20 to 40 feet thick in
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Pennsylvania and Oliio, is on New River represented by 300 to 100 feet
of shales, sandstones, and conglomerates.

In northern Pennsylvaniathe Olean conglomerateof Bradford County
and the Garland conglomerate of Warren have been shown by Mr. John
I. Carll to be identical with the Sharon stratum, and they alsoresemble
it very mueh in physical characters. The coarse type of the Sharon
conglomerate appears to be confined to the northwestern rim of the
Appalachian field, since it disappears southward under the other mem-
bers of the series.

THE LOWER CARBONIFEROUS BEDS,

Below the base of the Pottsville series come the red shales and lime
stones of the Mauch Chunk series, and then succeed the gray sandstones
of the Pocono, the lowest series of the Carboniferous system.

Thin coals occur locally in both of these members of the Lower (a
bouniferous in Pennsylvania and West Virginia, but nowhere in these
States, nor in Ohio, does any merchantable bituminous coal exist in
this portion of the Carboniferous.

The Tipton Run ¢oals of Blair County, Pennsylvania, have been cited
as oceurring in the Pocono sandstone series for the last thirty-five years,
and this conelusion is reiterated by Mi. Ashburner in a speeial report

made as late as 1885 (Pennsylvania Geological Survey, Annual Report,

1885, p. 250), but a single glance at the fossil plants occurring in the
roof shales of the coals now mined there proves that they belong to the
Lower Coal Measures, or Alleghany River series, and not to the Pocono,
their apparent stratigraphical position being the result of displacement,
80 that although the Pocono series is reported to contain valuable coal
beds in Montgomery County, Virginia, it certainly does not in any of
the three States covered by this report, and henee a further consider-
ation of the Lower Carboniferous beds is not germane to this publica
tion.
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ADVERTISEMENT.

[Bulletin No. 65.]

The publications of the United States Geol« 11 Sar e iss or - tatats
approved March 3, 1879, which declares that—

“The publications of the Geolozical Survey shall consist of t 1 1 N\ g
and economic maps illustrating the resources and classificatior t 8 1 1 ta 3
and economic geology and paleontology. The annual report of operatio f Gie S
shall accompany the annual report of the Secretar All s X rts
of said Survey shall be issued in uniform quarto series if d« D 1t other
wise in ordinary octavos. Three thousand copies of eac e pub I for s t exchanges
and for sale at the price of publicatior ; and all literary ar I t 3 € Ang
shall be the property of the United States and form a part ary of t r d the
money resulting from the sale of such publications shall be 1 to the I T the
States

On July 7, 1882, the following joint resolution, referring to all Governr t pu tions, was passed
by Congress:

*That whenever any document or report shall be ordered pr d by Congress, ther \ pr
in addition to the number in each case stated. the 1sual nt 1 f d
distribution among those entitled to receive tl

Except in those cases in which an extra er of any p ition has S
by special resolution of Congress or has been ordered by the Secret f the Int t I s

no copies for gratuitous distribution

| I. First Annual Report of the United States Geo Surs Clarer ing 28 3

1 map.—A preliminary report deser nep
i II. Second Annual Report of the United States Geo s 30" I.W. Powel 283

8°. lv, 588 pp. 62pl. 1map

JII. Third Annual Report of the United States Geo T s 2R1 'R J.W. Po o
8, x 564 pp. 67 and maps

IV. Fourth Annual report of the United States Geolog ove a o r =
8 XX {73 pp. 85 1 3

V. Fif \nnual Re t of United Sta ( S Q1 'R I W1 ‘
8. x 469 pp. 58 ( s

VI. Sixth A Report of United States al Sur : V.1 &8
8°. xxix, 57 ad maps

VII. Seventh Am I U S . ] F I s
8°. xx, 656 pp. 71} 1 I

VIII. Eig A 1 s G g S &8 W 2n
8° 2% xix, 474, xii pp 1 475

IX. Ninth Annual R rt of ed 8 ( S 2 I W.P ao
80, xiii, 717 pp. 83 pl. a n

X. Tenth Aunnal Report of Tnited States Geological S 83 J. W. P 80
89, 2v, xv, 774 )R 1 83 §

The Eleve \ lepor 38

I. Lake Bonneville, by Grove Karl 500. 4 : : i i
I1. Tertiary £t 1 Cafion D
1882. 4o, 42 pl. a 18 3 - 340
IIL Geologs Comstock Lode ang Vashoe D ; rre F. Be :
4°. xv, 422 pp. 1. ar tlas 21 sheets ’
1V. Comstock Mining and Miners, by Eliot Lord. 188 4 4 I 1 Pr 21.50
o 1
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V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464 pp.
151, 29 pi. and maps. Price $1.82,

VI Comrihutipns to the Knowledge of the Older Mesozoic Flora of Virginia, by William Morris
Fontaine, 1883, 4°, xi, 144 pp. 54). 54 pl. Price £1.05.
VIIL Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 4°. xiii, 200 pp. 16 "
pl.  Price $1.20. \
VIIIL Paleontology of the Eureka District, by Charles Doolittle Walcott. 1884. 4°. xiii, 208 pp.
241. 24 pl. Price $1.10.

IX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whitfield. 1885, 4°. xx, 338pp. 35pl. 1 map. Price $1.15.

X. Dinocerata. A Monograph of an Extinct Orderof Gigantic Mammals, by Othniel Charles Marsh.
1886. 4°. xviii, 243 pp. 561. 56 pl. Price $2.70.

XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel
Cook Russell. 1885. 4°, xiv, 288 pp. 46 pl. and maps. Price $1,75.

XII Geology and Mining Indusiry of Leadville, Colorado, with atlas, by Samuel Franklin Emmons,
1886. 4°. xxix, 770 pp. 45 pl. and atlas of 85 sheets folio. Price $8.40,

XIII, Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker,
1888. 4°, xix, 488 pp. 7 pl. and atlas of 14 sheets folio. Price $2.00.

X1V. Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connecticut Val-
ley, by John S.Newberry. 1888, 40, xiv, 152 pp.. 26 pl. Price $1.00.

XV. The Potomac or Younger Mesozoi¢ Flora, by William Morris Fontaine. 1880, 45, xiv, 377
pp. 180 pl. Text and plates bound separately. Price $2.50.

XVI, The Paleozoic Fishes of North America, by John Strong Newberry. 1889, 4°, 340 pp. 53 pl.
Price £1.00.
In preparation:

XVIIL The Flora of the Dakota Group, a posthumous work, by Leo Lesquerenx. Edited by F. H.
Knowlton.

— Gasteropoda of the New Jersey Cretaceoas and Eocene Marls, by R, P. Whitfield.

— The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D, Irving and
C.R. Van Hise,

— Mollusca and Crustacea of the Miocene Formations of New Jersey, by R, P, Whitfield.

— Geology of the Eurcka Mining District, Nevada, with atlas, by Arnold Hague.

— Sauropoda, by O. C. Marsh.

— Stegosauria, by 0. C. Marsh,

— Brontotherida, by O. C.Marsh

— Report on the Denver«Coal Basin, by 8. F. Emmons.

— Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by S. F. Emmons

— Flora of the Dakota Group, by J, S, Newbherry,

~— The Glacial Lake Agassiz, by Warren Upham. {

BULLETINS.

1. On Hypersthene-Andesite and on Triclinie Pyroxene in Augitic Rocks, by Whitman Cross, witha
Geological Sketeh of Buffalo Peaks, Colorado, by S, . Emmons. 1883, 82, 42 pp. 2 pl. Price 10 cents.

2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, etc., com-
puted by Albert Williams, jr. 1883. 8°. & pp. Price 5 cents.

8. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30/, from Tompkins County,
New York, to Bradford County, Pennsylvania, by Henry 8. Williams. 1884. 82, 36 pp.- Price 5 cents.

4. On Mesozoic Fossils, by Charles A. White. 1884, 8 36 pp. 9 pl. Price 5 cents.

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884, 8°, 325 pp.
Price 20 cents.

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884, 89, 43 pp. Price § cents.

7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and South),
1752-1881, in geographic and chronologie order, by Jules Marcou and John Belknap Marcou. 1884,
8°, 184 pp. Price 10 cents.

8. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D. Irving and C. R.
Van Hise. 1884, 89, 56 pp. G pl. Price 10 cents.

9. A report of work done in the Washington Laboratory during the fiscal year 1883-'84. F. W, Clarke,
chief chemist. T. M. Chatard, assistant chemist. 1884, 8. 40 pp. Price 5 cents,

10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott.
1884. 8°. T4 pp. 10pl. Price 5 cents.

11. On thé Quaternary and Recent Mollusca of the Great Basin ; with Descriptions of New Forms, by
R. Ellsworth Call. Introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. K.
Gilbert. 1884, 8°. 66 pp. 6'pl. Price 5 cents, .

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884, 82,
34 pp. 3 pl. Price 5 cents.
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ADVERTISEMENT. 111

13. Boundaries of the United States and of the several Siat Territ
Sketch of the Ferrito
14. The Eleetrical and

1 Changes, by Henry Gat t 1887 =

Stroubal. 1885 § 238 S

15. On the Mesozoic ontolog W ( fi ( A 18
33 pp. Price 5 cents

16. On the Higher Devonian Faunas of Ontario ( t Yor J M. ( } S S

- 86 pp. 3 pl. Price 5 cents

17. On the Development of Crystallization in t Igneous 1 A N e
the Geology of ti District, by Arnc Hague Jos 1 % < ‘ I
cents.

18. On Marine Eocene water cene, and er Fossil ) N
by Charles A, White 1 P Price 5§ cents

19. Notes on the Stratigraphy of Cadif Georg I 2

20. Contributions to the Mineralogy of the Kocky Mount \ w1
brand. 1885. 8 1 1 el 3

21. The Lig e Great S Re & J P .
Moreau O | W 18 8 I I

22. On 18 T { Ca ( 3 8 0
Price 5 cents

23. Observations on the Junect etween the | t Ng st 1 K ¢
weenaw Point, Lake Superior R. D. Irving L. O.% 8 & {

Price 15 cents
24 t

Loca etween Cape 1 \ ( I :
1885. 8°. 1
25. The P mdition of the Steel Industry of t nited States P "
1885, 8°. 85 pj
26. Copper Smelting M. 1 € 88 8 7
p Report of work done in the Division of (
-'85. 1886, 8°. BOpp. 1 1
28. The Gabbros and Associated de 1 \
Maryland, by George Huntington Williams 38 Q 8 1
On the Fresh-water Inv rates of the Nort . S w ( s A W g Re
89, 41pp. 4pl. Price 5 cents
80. Second Contribat tot =S €8 01 e ( ¥ $ ] "
little Walco 836. 8 ) P 8
Syst I I ¢ I I \
nids, by Sa Scudde &
2. Lis n ‘ e M S N S v
C. Peal¢ g 9 p. 1 0
33. Notes Geold ( A I.]. D
34. On the tion ¢ I can Fa I
and other gro by ( 8 A Q & {
35. Physical I , 2 By ¢ . 3
pp. Price cents
36 Subsidence of Fine S I nl 1
87. Types of the Laramie I F. W R8T, &
8. Peridotite of Elliott ¢ Ker by J.S. D N "
9. The Upper Beaclies and J I ; ,
W 1 (
8 ( t Upi D e ( = \ I <
{1 I
) ( (
t 7 8 1
5 ot = 1 I
] n. 18 0 ]
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47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of Anal.
ysis employed, by Frank Austin Gooch and James Edward Whitfleld. 1888. 8°. 84 pp. Price 10
cents.

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888, 8°. 88 pp.
Price 10 cents.

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Mexico, by Robert
Simpsor Woodward. 1889. 8°. 133 pp. Price 15 cents.

50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpson Wood-
ward., 1889. 8°. 124 pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Ablatbnr White. 1889. 8°. 102 pp.
14 pl. Price 15 cents.

52. Subaérial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook
Russell. 1880. 8°, 65pp. 5pl. Price 10 cents.

53. The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889. 8%, 55pp. 10pl, Price 10
cents.

54. On the Thermo-Electric Measurement of High Temperatures, by Carl Barus. 1880, 8°, 318 Pp.
incl.1pl. 11 pl. Price 25 cents.

55. Report of work done in the Division of Chemistry and Physics, mainly during the flscal year

_ 1886-'87. Frank Wigglesworth Clarke, chief chemist. 1889, 85, 96 pp. Price 10 cents,

56. Fossil Wood and Lignite of the Potomac Formation, by Frank Hall Knowlton. 1880, 80, 72 PD.
7pl. Price 10 cents.

57. A Geological Reconnaissance in Southwestern Kansas, by Robert Hay. 1800. 8°. 49pp. 2pl
Price 5 cents.

58. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by George
Frederick Wright, with an introduction by Thomas Chrowder Chamberlin. 1890. 8°. 112 pp. inecl.
1pl. 8pl. Price 15 cents.

59. The Gabbros and Associated Rocks in Delaware, by Frederick D, Chester. 1890, 80, 45 Pp.
1pl. Price 10 cents,

60. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1887-'88. F. W. Clarke, chief chemist. 1800. 8°, 174 pp. Price 15 cents.

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Waldemar
Lindgren. 1890. 8°. 40 pp. 3pl. Price 5 cents.

62, The Greenstoue Schist Areas of the Menominee and Marquette Regions of Michigan; a contri-
bution to the subject of dynamic metamorphism in eruptive rocks, by George Huntington Williams ;
with an introduction by Roland Duer Irving. 1890, 8°. 241 pp. 16 pl. Price 30 cents.

63. A Bibliography of Paleozoic Crustacea from 1608 to 1889, including a list of North American
species and a systematic arrangement of genera, by Anthony W. Vogdes, 1890, 8°. 177 pp.. Price
15 cents.

64. A report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1888-'80. F. W. Clarke, chief chemist. 1890. 8°. 60 pp. Price 10 cents.

65. Stratigraphy of the Bituminous Coal Field of Pennsylvania, Ohio, and West Virginia, by Israel
C. White. 1891. 8°, 212pp. 11 pl. Price 20 cents.

66. On a Group of Voleanic Rocks from the Tewan Mountains, New Mexico, and on the occurrence
of Primary Quartz in certain Basalts, by Joseph Paxson Iddings. 1890, 82, 34 pp. Price 5 cents.

67. The relations of the Traps of the Newark System in the New Jersey Region, by Nelson Horatio
Darton. 1200. 8°. 82 pp. Price 10 cents,

68. Earthquakes in California in 1869, by James Edward Keeler. 1800. 8°." 25 pp. Price 5 cents.

69. A Classed and Annotated Bibliogiaphy of Fossil Insects, by Samuel Hubbard Scudder. 1890,
8°. 101 pp. Price 15 cents.

70. Report on Astronomical Work of 1839 and 1800, by Robert Simpson Woodward. 1800. 8°, 79
pp. Price 10 cents.

71. Index to the Known Fossil Insects of the World, including Myriapods and Arachnids, by Samuel
Hubbard Scudder. 1891, 8°. 744 pp. Price 50 cents. »

In press: ‘

72. Altitudes between Lake Superior and the Rocky Mountains, by Warren Upham. 1891, 8o,
229 pp. Price 20 cents.

73. The Viscosity of Solids, by Carl Barus. 1891. 8°. xii, 139 pp. 6 pl. Price 15 cents.

74. The Minerals of North Carolina, Ly Frederick Augustus Genth. 1801. 8°. 119 pp. Price 1§
cents.

75. Record of North America Geology for 1887 to 1889, inclusive, by Nelson Horatio Darton.

76. A Dictionary of Altitudes in the United States (second edition), compiled by Henry Gannett.

77. The Texan Permian and its Mesozoic types of Fossils, by Charles A. White. 1801. 8°, 51 PP
4 pl. Price 10 cents.

78. A report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1889-'90. F. W. Clarke. chief chemist. 1891. 8°. 119 pp. Price 15 cents.

79. A Late Volcanic Eruption in Northern California aud its peculiar lava, by J. S. Diller.




ADVERTISEMENT. v

80. Correlation papers—Devonian and Carboniferous, by Herry Shaler Will'ams.
81. Correlation papers—Cambrian, by Charles Doolittle Walc
82, Correlation papers - Cretaceous, by Charles A, White.

In preparation:

— The Compressibility of Liquids, by Carl Barus.

— The Eruptive and Sedimentary Rockson Pigeon P¢
by W. S. Bayley

— A Bibliography of Paleobotany, by David White.

STATISTICAL PAPERS

.
Mineral Resources of the United 8, 1= by W Ams. j 188 & X 813 pp. Price
50 cents
Mineral Resources of the United States, 1883 and )y Albert Williams, jr 88 3 x

pp. Price 60 cents

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1836,
89, vii, 576 pp. Price 40 cents

Mineral Resources of the United States, 1886, by David T. Da 1887. 8 viii, 813 pp. Price 50
cents.

Mineral Resources of the United States, 1837, by David T. Day. 1888. & vii, 832 pp. Price 50

cents.

Mineral Resources of the United States, 1888, by David T, Day. 180 89,  wii, 652 | Price 50
cents.
In preparation :

Mineral Resources of the United States, 1889 and 1800.

The money received from the sale of these publications is deposited in the Treasury, and the Secre-

tary of the T

easury declines to receive bank checks, drafts, or postage stamps; allr tances, there-

fore, must be by POSTAL NOTE or MONEY ORDER S, Ge vical
Survey, or in Cl ENCY, for the exact amoun g t pu A
Survey should be addressed
E
UNITED STATES GE ICAL SURVEY

Wasnixarox, D. C.
WasHixgroN, D. C., December, 1890,
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