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LETTER OF TRANSMITTAL.

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

SIir: I have the honor to transmit herewith the results of my study
of the stratigraphy of the bituminous c¢oal 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 represeunts
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 halt,
since the field is a unit from Pennsylvania to Alabama, and in the dis-
enssion should be treated as such.

1t 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

“1s topographic work over the entire region,
Very respectfully, your obedient servant,
1. C. WHITE,

Hon. J. W, POWELL,

Director U. 8. Geological Survey, Washington, D. C.
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STRATIGRAPHY OF THE BITUMINOUS COAL FIELD
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. Beginning near the northern line of Pennsyl-
vania, latitude 429, longitude 779, it extends southwestward through
West Virginia, southeastern Ohio, eastern Kentucky, and central Ten-
nessee, ending in western Alabama, latitude 33°, longitude 880, 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 through West V’irginia rudely
parallel to the Ohio River, to enter Kentucky 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 'o_f the ceuter of the
field as to be recognizable with difficulty, yet 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 tlexures in southern West Virginia has been
asceribed by I’rofessors Fontaine and Stevenson to the development of
the great system of faults along the southeastern margin of the coal field
m the edge of Virginia, which relicved the tension on the rocks over
17




18 THE NORTHERN BITUMINOUS COAL FIELD. [BULL 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 general 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 suflicient 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
"principal anticlines, but the topographic 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 described till the Survey should have completed the
regular topographical map. .

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

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

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

The more, detailed and minute studies of recent years, rendered
possible by vast mining developments, have only modified the Rogers
classification, and hence it has becomne 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 it.
It is true that in minor details the original nomenclature for some of
these series was misleading, but this does not materially affect the grand
truths cxpressed 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 helpful 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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mulation, and these in turn split up into eight minor series, as exhibited
in the following scheme:

Divisions. Series.

Permo-Carboniferous, No. XVI, Dunkard Creek Series.

U{:per: fresh and B
rackish water
deposits. Upper Coal Measures, No. XV, Monongahela River Series.

—: w==——=——==| Barren Measures, No. XIV, Elk River Series. |- "> = ~m——=
e e - ) Lower half.

CARBONIFEROUS  J Middle: shorede- | f.ower Coal Measures, No. XIII, Allegheny River Series.

SYSTEM ........ posits, with in-
cursions of the
sea. Pottsvilie Conglomerate Measares, ‘ Great,” ‘‘ Seral," No. X1I,
Conglomerate, etc.

Mauch Chunk Red Shale, Umbral Red Shale.

Mountain Limestone, Umbral Limestone, Green- } No. XI.
Lower: marine brier, ete.

deposits.

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, naver to return, with the deposition of the Crinoidal
limestone and its associated beds, midway in the Barren Measures,
thus separating them into two divisions which are of alinost 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 nomenelature.

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.



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 mnst 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 slope 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 P’ermo-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 ouly two counties (Greene and Washington) of Pennsyl-
vaunia, with 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 couuties of Belmont, Monroe,
Washington, Athens, Meigs, and Gallia. But it is in West Virginia
that we find the principal bels 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 sonthwestward the limestones and coals gradually
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
soutbward fromn 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 tho limestones and thin coal beds gradually fade out to the south-
west, red shale, a variety of rock almost unknown in Washington County,
Penunsylvania, 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 increase 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 8o highly fertile that the
region has long been famed as one of the finest grazing and agrienltural
districtsin 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. Another 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

2231

Fia. 1.—Section on Dunkard Creek, Pa,

"‘ which follow.

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

Dunkard Creek, Greene County, Pennsylvania.

. Shale, red..
. Shales, glay .............
. Shale, marly ............
. Sandstono and shale.
. Shale, red ...

. ]\(‘l] shale .

. Cnal, Niuevol

|See map, L1 to L k.]

. Concealed from top of Shouglh's

Knob. eemiiian i
Sandstone, massive, Gilmore. . ... .40
Shales, with limestone at base ... 15

. Sandstone and slales and con-

cealed

Sandstone and shale

15, Shales ..................
16. Limestone (No, Nine
17. Shales, sandstone and coneenled. 100
18, &audatonu, massive, Fish Creek.. 20
19. Shales with fossil p]mns ........ 10
soal.. O 5
20, Coal, Dunkard. %Slmc 0o 1 } 1
Coal.. 07 6

21, Limestone . ooocciiitiiiiieeinanns 1
22, Sandstone. . 10
23, Shales ...... e 17
24. Limestone, Jnll\'lown ............ 1
25, Shales and sandstono . 25
26. Coal, Jollytown . ................. 1
27. Calcareons shale, fossiliterous,

fish teeth ..o oL, 0
28. Limestone, Upper Washington .. 4
29. Shales and Sandstous . ... ...... 115
30, Limestone, Middle Washington.. 3
3L, Shitled wo e e e 40
32, Sandstone......oocoo ool aen.. 35
393, Shale ... . Diinire 1793 3

v Coal, impure. 1’2"
34. Q(m]. “(. ],, I‘u(\ (]ng' eee. 2067 4
ington “A. Cos oy

35. Shales and ﬂ.mdmmu‘s ............ 60
36, Limestone, Tower Washington .. &
37, Shales .... ... P
a8, Coal, \leun;,mn slnlv ......... B
39. Shales and saudstones, including

a coal bed near center ......... 110
40. Coal, Waynesburg, “A™......... 2
41 Shales ... _...o.. . [l 10
42, Sandstone, Waynesburg ... .... 50
43. Shales, with fussil plants (Case.

Ville) oot e 5
44, Wayneshurg coal

Ft. in,

Ft. in.
480
203
L o6 8
182 6
..L,162 8
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Section on Colvin's Run, Greene County, Pennsylvania.—The lower half
of this Dunkard Creek sories 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-

ared :

245"

V776"

F16. 2.—Section on Col-

vin's Run, Pa.

-
Colvin’'s Run, Greene County, Pennsylvania.
[See map, L 1]
Ft, in.
1. Limestone, Nineveh cce.eu.iivaieiinniinioaninnanne, 9
2. Shales and sandstone .......o. .. ieiiiaciieionreenaas 135
3. Limestone, Jollytown. oo vomemnn ool 10
4. Sandy shales 35
5. Coal, Jollytown.. 1
6. Shales, sandy 35
7. Sandatone, MASKIVE. ceu e eeneeeeeerananenrecarsacenses 13.
8. Sandy shales and concealed. .aovneviemennenninnnvmnnns 40
9. Red shales..ooonioirerinencmiasnianeiracionnanaannsann 10
10. Shales . ccn o itiiiiini e it a e iae e e ranaan 25
SaDASONS «cv.vieeeiiicitcien et e e 10I
12. Shales....ciinerieeiiiienrivenmararsensnsorcsacancannnn 15
13. Coaly shales, Washington, 2
14. Sandy shaled and sandstono .....occee caveonnooninnnn 45
15. Limes(one, Fray - cc..eeaceenmnionvioomomeoaesoeramanan 2
16. Shales 5
17. Sandstone, massive 15
18. Shales 15
19. Limestone, Washington Lower .......c.ccevuaveniaass 7
20, Shalo, dark .ooon oo i 4
21, Coal, Washington ......ovmvmmmo ol 2
22, Shales and 8andstone . ... covrnerveninaracmnians canne 45
23. Coal, Waynesburg, “B " .ceeeriiniiiiiiieniiennnnen.. 2
24. Shales and sandstono ..... S . 35
25, Limostone, Colvin's Rufl ..c.cveerniinnnenn PN 3
26, ShAloB - na e iiiaciiiacaaas 1
27. Coal, Waynesburg, “A™. ... ... 2
28, Lime8tone ... ... cvoemeecumiicei i innae e e 2
L) T3 Py W 5
30. Sandstono, Waynesburg..e.eeceeeiiacanaieeracacnaas 75
31. Shales, with fossil plants (Casaville) ................. 5
32. Coal, Waynesburg.

Ft, in.

190 ¢

245
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. Section inflleppo Township, Greene County, ];’ennsyl’vania.—Wheeling
Creek rises on the western slope of the Monongahela-Ohio divide, and
flowing westward enters the Ohio River at Wheeling.

Fi6. 8. —Section in Greene County, Pa.

The follow-

It in.

451

326

138

1t furnishes excellent exposures of the Dunkard beds
from the summit of the series to the base.
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 Connty, Pennsylvania,
[See map, Lj]
Ft. in.
1. Shales and sandstones.......... ~ 60
2. Limestone, Windy Gap ........ 4
BoShale ..ol 25
4. Coal and biluminous sahale,
43) Windy Gap .....o.ooiaiiaaans 2
5 Shale. ..o 30
6. Sandstono, Gilmore .._......... 30
t— 7. Concealed (shales, sandstones,
e and limestones) . ... .. 300
300 8. Coal, Ninevel.................. 1
9. Shales.....oocoooviiiiiiiia, 25
10. Limestone, Nineveh............ 8
11, Shales and sandstone. .......... 40
12, Coal. o oiei e 12
13. Limestono ....o.ooooiienenoo. 2
14, Sandstone...... .. o.aiiaaa... 30
— 15. Limestond .............. 8
16. Shales and sandstone ... 70
17. Limestone .............. 2
18. Shale. ..oooiiiiiiiaiaa o 15
19, Coal, Dunkard ................. 2
20. Limestone .16
21. Shaly sandatone................ 25
22. Lipiestone, Jollytown . ... ..... 2
23. Shales and sandstone ... . 115
24. Durk, calearcous shale . 2
26. Limestone .. .._.._...... [
26. Shales and sandstone . 40
i 27. Limestlono............. .2
28. Shales and sandstone . [t1]
20, Shales................. 10
30. Sandstone.....coviiicaaaina.. 25
31. Shales, sandstoncs, and con
54’ cealed. .. ... . .ooaiio..... 66
= 32. Coal, Washington .......... e 4
2328 33. Shales and concealed.. .. . B4
34. Coal, Waynesburg, ""B".c...... 1
’ 35. Shales._............. 24
36. Coal, Waynesburg, A" 0
37.8hales....... ...l 10
38. Sandstone, Waynesburg ....... 45
’ 39. Coal, Wayueshurg.
) T8 oo

1,147 8
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Section at Board Tree Tunnel, Marshall County, West Virginia.—At
Joard Tree Tunnel, on the Baltimore and Ohio Railroad, and close to

a0l

178’

FiG. 4.—Section at Board Tree Tunnel, Mar-

shall County, W. Va.

U1 3

Board Tree. Marshall County, West

[See map, L j.]

. Sandstone, gray, and concealed..
Gray limestone, Windy Gap ....
. Red shales and concealed . ......
. Eoly slte. o bl nt vea L iy
. Concealed to base of a masgive

T T g e S G0 R

6. Concealed, sandstone and red
shale to Board Tree Tunnel. ...
7. Samdy shalea. S &iii. oli....
8. Sandstone, Nineveh.._ _.........
9. Coal, Nineveh o i diaiiescaines
10. Gray shales ......
11. Sandstone, massive .............
12, Bhalewi. . coiderdiiaa il ..
Limestone ... 1
13. § Limestone Black slate .. :k’}
1 Nineveh.. ) Limestoneand
limy beds ..15'
14. Variegated shales...............
15. :Sanddtone ... oi4 s Sait ...

16.
17.

o
—_

Shates, Ty .. oa 2Nt .

wolll. portal.. s i T Vit l ..
. Concealed shalesand sandstone.
. Massive sandstone, Fish Creek.
 8hales. s, o i e L
. Coal, Dunkard, to level of bore
hole uoidis o nni i s e ane s
. Interval, shales, sandstones, and
limestones, with two thin coal

. Shales, sandstones, and red beds.
..Coal, Washington...............
. Shales,limestones,and sandstone.
. Coal, Waynesburg.

Sandstone, to level of track at

Ft.

55

1 the line between Wetzel and Marshall Counties, some
very high land occurs, while an oil well boring in the
valley of I'ish 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
latter, the following succession (IFig. 4) is revealed :

Virginia.

Ft,

401

261

There is some uncertainty about the
horizon of the Pittsburgh coal in the
oil boring, since two large beds are re-
ported, one at 700 feet and the other
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.

F1a. 5,—Section at Bellton,

33

If, however, the coal
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 shounld 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 Tunnel, the

exposures are very fine and the surface outcrops can

"there also be combined with the record of an oil bor-

ing, which thus gives another measprement 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 :

Bellton, Marshall County, West Virginia.

[See map, L j.]
’ Ft. e in
1. Limestone, Windy Gap ......... 5
2. Shales .................... .. 30
3. Coal, Windy Gap, blosasom 0
4. Concealed and sandstone and
shales .....coevvis coeeaa.o.. 30
5. Shales and sandstone .. ... 60
G. Sandstone, massive, gray . 20 333
31 7. Reil shnles and concealed . 75
8. Sandstone, massive ........ 40
9. Red shalos and sandstono, 50
10. Limestone ........_.............. 3
11. Shales aml concealed ........... 20
12, Coal, Nineveh .................. 1
13. Shales and sandstone . e 35
14, Limestone and shinles, Nineveh.. 10 -
15, Shales, sandstone and concealed . 100
16. Saundstonao. 5
17. Shales .. . 10
18, Limeston 06
19. Coal ..o ... 0 3
20, Shales and sandstone 15
21. Red shales.. 5 284 8B
22. Concealed. 20
23. Coal ...... 1
24. Shales and concealed 30
"
2. Coal, Dunkard. § frackslate 474y 4
26. Limy shales and fire clay ....... 5
7. SHAles . ovreeiiinei e e 13
28. Limestone, gray, Jollytown..... 2
29. Shales and sandstones ... ... 30
30, Coal, Jollytown... . ..... ...... 0 8
31 leesmue gray, Uppor Wash.
ington (contmucd {rom oil-
148 wellrecord) . coenvaccneenaaooo. 5
32. Sandstone...c.eemeeennnaiiennnn 12
33. Shale . .....cceiiveiicieeeas T .
34, Sandstons....coceiveeeiciannvoan 1
36, Shale ... .oiiiiiii e 12
36. Firoelay... .coooieoiiiaenenanecs 7
37. Sandstone ........ocieiiiiaan.n. 25
3B. Shale ceeeeviiniiiniicaniineiennn 12
39. Sandstone.........c.o.oeiiaalaln. 17

W.Va.
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Ft. in.  Ft. in.

’ Waynasburé.

40. Coaly shnles ... .. 9 54. Limestone ...
41. Sandstone.. .9 55. Shale ...
42. Shale .... 5 56. Sandston
43. Saopdstol 4 57. Shale .....
44. Shale .... 19 58. Sundstone
45. Sandstone. . 16 59, Shalo .....
46, Shale ...... 4 313 60. Limestono
47 Snndstone. 30 61. Fire clay..
48. Shale ...... 2 62. Limecatone
49, bandstone 35 63. Sandstone. .
50. Shale ._.... .. .27 04. Place for
‘:l,k zan(l]s%(‘){neh ciieeecn.-. 45 coal.

52, Con ashington. .. ..... G

53. 8§ andsmuc...f ............ 20 }148

148

This boring did not reach the Pittsburgh coal, and hence the identi-
fication of the G-foot coal bed, 142 feet above the base of the section, i8
made on the same basis as that of the 5-foot bed 150

from this locality.

. Red shale
. Concealed - -
. Red shale

Concealed and sandstone. .
Red shalo

. Sandstone, snndy nlnlos, and concoated
Red shale . .. eeesmeiaaes
10. Sanilstone, ARSIvo . [
11, Concealed . .coooiiaiaaaaa s
12. Redshalo oo e aaas
13. Concenled ..o oiiii il
14. Sandstone, brown 1uassive ...
15. Sandy shales ........ ... oot
16. Redshale ..............cco....
17. Sandstone. ... coeacecnnann.e
18, Red 8hAlS .cevurivnncennernennn
19. Sandstone and sandy shales .
20. Concealed and sandy shales ... .. .
21. Red marly shales, with limestone n u
22. Sandy shale, gray ...........

3. Sandstone. wassive . ..
24, Sandy shales ...-.oiiiiienninnnn-
25. Red shale wlth limeatone nodule
26. Shale, gray, sandy ..
27. Sandstone, massive
28. Sandy shales ......
29. Limestone, impure
30. Sandy shales......
31. Coal, Washington
32, Sandy shales...... -
33. Sandsatone, massive .............
34. Concealed and sandy shales .........

SRS mn @

wse. |0 36. Waynesburg coal.

FiG .6.—Section at New
Martinsville, W.Va.

[Seo map, M i]

Limestone, Nineveh “inacveral layurs se'p'u.lted Dy shale
Red marly shale. .. oooveiime e e

New Martinsville, Wetzel County, IWest Virginia.

35. Shales, sandstones, and concealed I

feet above the bottom of Section 4, since the two coals
.+ are evidently identical. The thin coals in the upper
half of the series have been named the Bellton group

Section at New Martinsville, West Virginia.—In pass-
ing southwestward from this arca of maximum devel-
opment of the Permo-Carboniferous rocks a considerable
change takes place in the character of the beds.
Bellton coal group practically disappears, and also many
of the limestones, so that in the vicinity of New Martins-
= ville, Wetzel County, West Virginia, the lower half of
=+  the series presents the structure shown in Fig. 6:

The
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No. 4 appears to represent the Ninevelh limestone, though its inter-
val above the base of the series is less Liere than usual.
Not a sfugle one of the Beliton coals was observed in
this section, though some of them may have been pres-

N

us

Fi1g. 7.—Section at
Baresville, Ohio.

ent and concealed.

Section at Raresville, Ohio.—In the vicinity of Bares-
ville, Monroe County, Ohio, a long section was wmade

by the late Prof. E. B. Andrews,

It is referred to in

vol. IT, Ohio Geology, page 587, and published on Map
The locality is only 14 miles above
New Martinsville, West Virginia, and the succession
reads as follows (Fig. 7):

XI1I, section No. 11.

Baresville, Monroec County, Ohio.

. Coal, blossom ............
Concealed ......._.
. Limestoue, Ninsveh .
Shale.........o....
. Limestone, sandy
. Redshale.....
. Shalo, mostly

CWNG B W

. Sandstoue .
. Red shale. ..
. Sandstone ..
. Shale.......
. Sandstone.
. Red shale. ..
. Sandstone .
. Shale.......
. Sandstone
s Shale..coveeursveeens
. Conl, blossom, Jollytown
. Shale
. Sandstone.....
. Sandy shale
. Sandstono....
. Shale
. Sandstone ..

. Sandatono
. Shale.....
. Sandstone
. Shale.....
. Sandatone .
. Shale.....
. Sandstone
. Shole..oovenan....

. Sandstone
. Shale.__..
. Sandstono
. Shale
. Concealed
. Sandstone,
. Shale
. Coal, Waynesburg.

Total.avuerianeienannns

{Sce map, M i.]

o

—

—
[l o Ry

Clay.... 00 4~
Coal.... 20 0"

Coal....0" 9" E

............ desemeerrencrenaonanaancann.

201

1490
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The coal blossom at the summit of Section T appears to come at a
horizon above any of the Bellton beds, and hence is a new and prob-

oo

Fig. 8.—Section in

Was’iun gton County,
Ohio

of these beds at Washington, Pennsylvania :

SENS e~

. Limestone. .

. Black slate

. Limestono, JOUFtowWN coane ieeoeeioniinnensns ceeamecaanaan 10
. Shalo . w..ieeeiaianas . £

. Coal, Jollytown
. Sandstono ......
. Dark shale.......%.
. Limestone, Upper Wasghington.............
. Concealed ..........

Coal, blossom.

. Concealed ..........
. Limestone, Lower Washington...............
. goal ‘Washington
" Santston. I

. Concealed ..
. Shales, limes
. Limestone

. Blue shale..
, Waynesburg

nd concealed

ably extremely local clement in the series,

Section in Liberty Township, Washington County,
Ohio.—The Iollowmg (Tig. 8) succession of the beds
in the lower portion of this series is reported by Mr.
F. W. Miushall from a hill near the Epler oil-boring
in Liberty Township, Washington County, Ohio:

Liberty Township, Washington Gounty, Ohio.

|Seo wap, M g.] Ft. Ft. in.
. Shales and sandstones ........c...cooiiiiiiiiiisecrananaaan
. Coal, Jollytown .................
. Shales and sundstone................ .
. Coal, Washington A" . ............ . 2 6
. Shales and limestone.............. .
. Sandstone . ... ... .. DR

3 Lcal Washington .....oeeen.n...
A leeﬂtouﬁ and shales .

. Sandstone, pebbly, Wa\ uosburg .
B L L
. Waynesburg coal.

ot
[ o R N RN RN A

T 1 04 5

These identifications are made on the supposition
that the Macksburg coal of the Ohio geologists is the
equivalent of the Waynesburg bed.

Section at Washington, Pennsylvania.—In Washing-
ton County, Pennsylvania, the Dunkard series, as al-
already stated, contains much more limestone than
elsewhere, and the intervals between
the several members are somewhat less
than in Greene County. The following
section (Fig. 9) from Geological Survey,
Pennsylvania, Report K, page 248, ex-
hibits the structure of the lower portion

Washington, Pennsylvania. oo

[Soe map, J 1]
Ft. in. Ft in

190

BeBEw

-

117 6 e’

-
T M DD O SR =] b

—

Fig. 9,—Section at
‘Washington, 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 Tig, 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 thie coal in question was placed
too near the Washington coal by Stevenson.

Near Taylorstown, Washington Counly, Pennsylvania.
[See map, J k.]
Ft. in. Ft. in.
1. Limestone, in fragmoents ........oooooooooaan genen 0
2. Shales and 8anASEOBY - .vevimnrineremeremraananeanan 40
3. Coal, blossom, Joilytuwu. . 0
TR T 10
5. Limestons .. ccevovece cieieraoenvracesccasnacanens [
6, Comeeled omnne e rnae i iar e cecee e 20
40 7. Limeatonu...........; .............................. 12
203%8" 8. Sandstone ... 15
LT - 0 8
10. Concealed ..o iiitiiiieiienieeancarannen 40
49 11, TAmestone e eman cuiiieiiatceia et i via e eaaaes 15 203 8
12. Concealold 45
13, Limestone 10
14. Concealed 5
15, C0AL e i e e i 0
16. Concealed, with much limestone. . ... 25
17. Coal, Washington .ceeenivvnrivinniiiinaiicaan, 6 )
18, Concealed, with a Jimestone cooveeiineniiiiinnne.. 35 !
19. Coal, blossom, Waynesburg “B . ... ............ 0
g ; 20. Concealed .vvennirrer iononrcaneeniiecie i 4
" 21. Coal, blossom, Waynesburg “A™ ....oo..ooaaaL., [1] M
22, Waynesburg sandstono. ceeeeerennas vomeneanannn ... 50
b 11T 10
24. Coal, Waynesburg 0
—— =57 Total. cuviuvnrverrmmmamenerinnnsan ot racannnsasacanaes —.;8_4_8

Fig. 10, —Section ncar

Taylorstown, Pa. '

The very highest beds of the Dunkard Creek series known to the
writer oceur in Shough’s Knob, at the head of Dunkard Oreck, 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 County, Pennsylvania.
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The stratum is usunally 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. Onuly one point
(Huusucker’s Knob) in the last county is high enough to catch this
limestone, sinee its outcrop 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 Penn-

sylvania.
THE WINDY GAP COAL.

At an interval of 25 to 30 feet below the limestone just described
there occurs 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 Township, 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.

THE GILMORE SANDSTONE.

Crowning the upper portion of the Permo-Carboniferous beds over a
considerable area around the heads of Dunkard, Wheeling, and Fish
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 usunally a coarse and very massive
sandstone, excellent for building purposes, and often forming long lines
of cliffs on the summits of the high ridges. These cliffs are always
traversed with fissures, and they furnish a convenient retreat for foxes
wlen 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, etc. This stratum
has been the main agency in preserving all of the very high beds of
tlie Permo-Carboniferous from erosion.

The interval below the Gilmore sandstone for 200 to 250 feet congists
of red shales, occasional thin limestounes, 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 Couunty, 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,
rather 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 whieli, from their fine exposure at the vil-
lage of Bellton, Marshall County, West Virginia, have been termed the
Bellton group. These coals, few of which are rarely more than one
foot thiek, 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 distinct beds,
though not all of them are persistent over any counsiderable area. The
three beds given in the Dunkard Creek section (Fig. 1), viz, the Nine-
veh, Dunkard, and Jollytown coals, are the most important members
of the group. Interstratified with these coals are shales, sandstounes,
and two important limestones.

TIIE 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.

TIIE 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 Wasgh-
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ington Counties, butitis here designated from the same village in Greene
Couuty which has given name to the coal and sandstone already de-
scribed.

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 farnish 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 occurs
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 aud Charleston turnpike, near the corners of Wirt,
Wood, and Jackson Counties,West Virginia. It is there ndarly 30 feet
thick, in several layers, aud contains many minute fossils, all apparently
of {resh-water types.

THE NOSTETTER COAL.

Occasionally 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 Burton, Wetzel County, West Virginia, where it is 12 to 15
inches thick and rather puve. 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.

TUHE FISHH CREEK SANDSTONE.'

At 135 to 150 feet below the Nineveh coal, there often occurs a very
massive sandstone, It makes the great clifls along the waters of Ilish
Creek in Springhill Township, Greene County, Pennsylvania, 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 clifts along the Baltimore and Ohio
Railroad, above Littleton, in Wetzel County, where it is (uarried for
building purposes.

TIIE DUNKARD COAL.

Below the Fish Oreek sandstone, at an interval of 1 to 20 feet, another
coal bed is often found, which, from its occurrence along the bLed of
Dunkard Creek for a considerable distance,was named the Dunkard c¢oal
by Professor Stevenson. It is seldom more than 12 to 15 inches thick,
but is almost invariably double, having a thin layer of slate near its
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center. At Deep Valley, Pennsylvania, however, this parting thick-
eus 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 Township, Greene County,
Penunsylvania, finely preserved fossil plants abound, principally ot the
genera Neuropteris and Odontopteris.

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

THIS JOLLYTOWN LIMESTONE.

Below the Dunkard coal, at an interval of 25 to 30 feet, there oceurs
a bed of limestone which is rather persistent. It is well exposed in the
viciuity of Jollytown, Greene County, Pennsylvania, and has been des-
ignated from that locality. As may be scen from its presence in Sec-
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 Creck (Fig. b), the stratum
is ouly 1 to 2 feet thick. In Washington . County, Penunsylvania, how-
ever, it thickens up to 10 feet or more and is usually a rather pure lime-
stone.

THE JOLLYTOWN COAL.

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 DLy 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 itis possible the Jollytown bed is the one next above, and
which in that section has been referred to the Dunkard coal.

Along Dunkard Creck 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 bLelow 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 (Sectious 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. 9) from the typical locality.

The Upper Limestone is a very important bed in Washington County,
since it has a thickness of 20 to 30 feet, and is generally very pure. 1t
is usually of a dark blue color, and is much used for macadamizing
roads and burning for agricultural and other purposes. This rock ap-
pears to be identical with the limestone seen in the bed of Dunkard
Creck near the mouth of Negro Run, above Jollytown, Greene County,
Pennsylvania, 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 a fish bed on its top, which appears to be iden-
tical with the Upper Washington deposit.

'i'll]‘) 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 buffish color.

On Dunkard Creck 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, etc., 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 five feet thick,
but little of it is ever merchantable coal, being seldom more than a
bituminous slate. It 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 Washiugton County, Ohio (TFig.
8), a coal bed 24 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



36 THE NORTHERN BITUMINOUS COAL FIELD. [BULL. 65.

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
gandstones.  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 cliffs at Raven Rock, Pleasants County,
West Virginia. The upper one is extensively quarried at the Juckson
quarry in Parkersburg, West Virginia, and it with its associated rocks
forms long lines of cliffs up the Little Kanawha River, where they have
been extensively quarried in the vicinity of Ilizabeth and other poiuts.

1t is one of these Leds that makes the big ¢liffs on the hill above the
famous MceGugan gas well in Washington County, Pennsylvania.
These rocks are sometimes gray, but more frequently of a yellowish or
buffish cast, and moderately coarse in grain,  They also occeur in Ritchie
Wirt, Jackson, and Putnam Counties, West Virginia, where they cap
the narrow ridges in long lines of clifts,

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, limestounes, and thin, sandy Dbeds,
massive sandstones being exceptional.

THE BLACKSVILLE LIMESTONE.

In some portions of Washington, Greene, and Monongalia Counties,
a limestone oceurs with considerable persistency at 30 to 50 feet above
the Washington ¢oal. This was numbered Limestone 111 by Professor
Stevenson in his Greene and Washington report, but as it comes to the
surface near the bed of Dunkard Creck, 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
ouly three to five feet thick. It is seen in Seetion 2 at 46 feet above
the Washington coal. 1t soon disappears southward from the Pennsyl-
vania line.

TILE .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 locality, the Lower Washington limestone by Stevenson. 1t has
a wide distribution in Greene, Washington, Ohio, Ielmont, 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, TFrequently some of the
layers contain so much carbonate of iron as to prove a fair ore. These
iron-bearing layers are often interstratified with bituminous shales, and
in such cases the 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, occurs
as described in Report PP, Second Geological Survey, Pennsylvania,
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 County, West Virginian. Suabsequently, however, the same
coal was found in greater development at Wasbington, I’ennsylvania,
and it was designated from that locality by Professor Stevenson.

It is always a multiple bed, being separated into two or three layers
by divisions of slata. Occasionally these divisions are numerous and
the entire thickness of the bed is 8 to 10 feet, but in all cases the only
pure or merchantable coal is the bottom portion,which seldom exceeds
two and a half to three feet. The upper part of the bed is nearly
always very impure, since it contains se much ash and slate as to consti-
tute it a mere bed of richly bituminous shale.

This coal is much more persistent than any other coal of the Permo-
Carboniferous series, since it oceurs everywhere in the northern area of
these rocks, and does not disappear to the southwest except beyond the
Little Kanawha River, in West Virginia, 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 coal.

Section at Farmington, Marien County, West Virginia.—The following
section of this coal, taken near Farmington, Marion County, West Vir-
ginia, well illustrates the structure of the bed when it is thick:

Ft. in
1. Coal oot it reacenaneeecnnn 0 6
Q. Shale ..ot aaeaeean 0 3
3. Coal and shale..... ... ......._. 0 8
4. Coal ... e i 10
6. 8Shale .o.ooiocmen oL 0 4 ! ¥t in
6. COBL vt e e e 05,061
7.8hale ... iiieeiaaas 0 3
8. Coal eome i e 10 .
9. Shalo .o et e e 0 4 f(; o
10. Coal - ..o ... 11
11, Shale e et e i e neenn 0 3
12. Coal, fair. ..o ecmmcriomcancaanaan 20
13. Slate ... oo iee e e 0 25,4 8
14. Coal,good ...._... DU e reeacaean 2 6

Here the upper or roof portion of the coal, althongh 6 feef thiek, is
entirely worthless, and the only really good eoal 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 14 feet.

It is mined for local supply in the vicinity of Smithville, 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 mounth
of the Willey Fork of Fishing Creek, Wetzel County, West Virginia,
this coal is brought a few feet above water level by alow, anticlinal roll,
and there it exhibits the following structure :

Ft. in
1. Dark 8hales ..cecaesecssnecesvecssnnasacnns
2. Coal e i 0 5
3. Coaly shale ........... e 1 6 1
4. Shale, gray, sandy ... ..c.coeee cieearanannn 2 0 Fg ‘f'
5. C0al et i e e 0 3
G. Grayshales ......ooion i 2 0 ,
7. Coal,slaty «..ocouocea i . e eeeaennaan 2 OJ

Section near Broww's Mills, Monongalia County, West Virginia.—Near
Broww’s Mills, Monongalia County, where this coal was first described,
it has the following structure:

Ft. in.
1. Bituminons shale......... ... ..o ... 2 0)
2, Coal,impure ... ...oooeioiaiiaiaa.. 109 I -
3. 8Shale oo i 0 4 \ 8
4, Coalyslaty ..o 1 4
By ShRI0 e e e 0 3 J
6. Coal,good. . covnieininiiinns come e 2 4

At this locality the Lower Washington limestone forms the roof
above the bituminous shale No. 1, and it also eontains much iron.

Occasionally 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,
occurs 10 feet above the top of the Washington coal. The bed is not
persistent enough to merit a separate name, however.

THE WASHINGTON SANDSTONE.

Very frequently no fire clay is present under the Washington coal,
and the latter rests directly upon a flaggy sandstone, often finely
laminated, brown, micaccous, and containing vegetable fragmeunts in
great quantity. This stratum,which was called the Washington sand-
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stone by Professor Stevenson, occurs over a wide area in Monongalia,
Greene, and Washington Counties, but is not persistent very far south
of the Pennsylvania line.

THE LITTLE WASHINGTON COAL,

Just under the Washington sandstone, and 10 to 20 feet below the
Washington coal, there sometimes occurs a thin bed of coal, seldom at-
taining a foot in thickness. Itis more persistentin Washington County,
Pennsylvania, than elsewhere, and hence was designated as above by
Stevenson. It is seldom seen south fromn the Pennsylvania line, and in
Greene County even is represented only Dby a thin bed of bituminous

slate.
TIIE WAYNESBURG ‘B COAL,

Below the last little coal bed there usually oceur shales, thin sand-
stones, and occasionally a limestone, down to abount 45 feet below the
Washington coal, where another small bed is found quite persistent in
Monongalia, Greene, and Washington Counties. It is seldom more than
a foot thick, bnt sometimes attains to two. It has never been seen south
of Monongalia County, and is of little economic 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
Professor Stevenson, but I have given it the above geographical 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
confains too much iron to slake well on burning. In Washington
County, Pennsylvania, this stratnm thickens up to 8 and 10 feet, but it
i8 seldom seen south of the Pennsylvania line.

THE WAYNESBURG ‘A’ COAL.

This occurs 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 ocenrs quite generally
across Monongalia, Marion, and Harrison Counties, and is possibly
present in Ritchie County near Iarrisonville, but beyond that it has not
been identified. TIts horizon is usunally 60 to 80 feet above the Waynes-
burg coal proper.

THE MOUNT MORRIS LIMESTONE.

Separated from the coal last described by only 2 to 5 feet of clayey
shales there sometimes occurs 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 Mount 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 seldomn 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 ¢lay, 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. 1t is one of the most persistent members of the
Permo-Carboniferous series, since its eastern outcrop can be followed
in an alinost 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 con-
glomeratic or contains quartz pebbles larger than coarse sand grains.
On account of this peculiarity the roek in question becomes a very im-
portant guide to the geologist in the interior of West Virginia, where
so many of the Dunkard Creck 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 stratum 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
River near Fairmout having been constructed of it.

Along the western border of the ountcrop 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 oceasionally cven a stratum of limestone
may be found at this horizon.

In passing down the Ohio River below Marshall Coun{y the horizon
of this sandstone passes below water level, but when it reappears near
Saint Mary’s, in P leasants County, the rock has regained its massive-
ness, and is a coarse pebbly sandstone 50 fect 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 Dbluffs 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. ' Itisthis rock
which forms the great cliffs in the top of the hills at Red Rock, in Put-
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nam County, on the Great Kanawha, and the same may be seen as a
bed of pebbly sandstone at many pointsin 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 occurs 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.

"

TIIE CASSVILLE PLANT SHALW,

The Waﬁmesburg sandstone often rests dircetly on the underlying
Waynesburg coal, but more frequently a bed of dark gray shale, 5 to
15 feet thick, intervenes. This shale is always prolific in fossil plants and
is especially so in the vicinity of Cassville, Monongalia County, West
Virginia. It is from this locality and horlzon that so many of the fos-
sil plants were obtained which are deseribed in the Second Geological
Suarvey, Pennsylvania, Report PP, by Fontaine and White, and it is
from the same shale that so many plants of Permian and even Triassic
types have been procured, Teniopteris, Saportaca, Baiera, and Pa-
chypteris being among the number. No systematic search has ever
been made at.any other locality, and hence 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 localities of the
Cassville shale which have been slightly explored are Carmichael’s,
Greene County, I’ennsylvania; 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 occur at Cassville numerous remains of insects, the prinei-
pal ones being fossil cockroaches, of which Gerablattina seems to be
the principal genus.

THE AGE OF THE DUNKARD CREEK BEDS.

The fauna of these rocks has never been systematically 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 crustaccans, 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 Dbe-
cause 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. Ilence until the minute
fauna occurring 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. Fontaine and the writer,
the results being published in Repert I’P, Second Geological Survey,
Pennsylvania. The conclusions there given show that the flora is
closely and unmistakably allied to the Permian of Furope, 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
convince 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 ’ermian 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. Cummins (American Naturalist,
TFebruary, 1889), confirms the conclusions of Profs. Cope and Marcon
with reference to the existence of a great Permian series of rocks in
this country, and hence there is no longer any rcason for doubting that
America contains deposits which are equivalent in part at least to the
Permian of Burope. The Texas deposits, as deseribed by Prof, White
in the article referred to, are so exactly similar lithologicaily to these
uppermost beds of the Appalachian region, that the description 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 T1TI.

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 outerop in Ohio and 380 feet in the Monon-
gahela River region, but in the center of the Appalachian trough a
boring at Browntown, Ilarrison County, West Virginia, carefully mcas-
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 changes
greatly in passing from the Monongahela River southward to the GGreat
Kanawha. At the northern end of the basin in Marion, Monongalia,
Greene, Washington, Fayette, and Westmoreland Counties, limestone
forms about one-half of the rock material, and the same is trne on the
western side in Brooke, Ohio, Marshall, and Belmont Counties. Red
shale is unknown in the series at the north, but in passing sonthward
from Harrison and Lewis Counties the limestones practically disap-
pear, and with them all of the coals except the Pittsburgh. With
their disappearance red shales come in and apparently replace the
limestones, so that on the Great Kanawha nearly onc-fonrth of the
rock material in this series is red shale, while the thickness is reduced
to 270 feet. Along with this thange in the character of the rocks
there occurs a great change 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 results, with a very rich soil
and one of the finest grazing and farming regions in the country, while
to the southwest, after the limestones have disappeared the sand-
stones thicken up and become more massive, thus giving rugged 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 occupy is shown by the several sections which follow.

Section in Fayette and Westmoreland Counties, Pennsylvania.—Prof.

Stevenson, who has done so much to elaborate the
detailed structure of this series, gives the following
(Fig. 11), in Second Geological Survey, Pennsylvania,
Report KK, page 31, as the general section of these
beds in Fayette and Westmoreland Counties :

Fayette and Westmoreland Counties, Pennsylvania.

[See map, K n.]

given in KK, page 233 :

Fia. 11.—Section in
Fayette and West-
moreland Coun -
ties, Pa.

Brownsville, Fayetle County, Pennsylvania.

[See map, K m.] Ft. in. Ft. in,
1. Coal, Waynesburg, HloSSOM «..c.c.iemciernnnnernceneennnas
Coaes| o0 T S, T G S A 1R At L R 45 l
3. Coal, Little Waynesburg, blossom ....................cenen 0 »o104
4. Limestone. WaAYDeSDIPE . ioii it i st etiactn s sasahns g 4 |
5. Shales and shaly sandstone 56 J
6. Coal, Uniontown, blossomy . .. ... ccoosiveeenancaneiioncaan.
T Liimesbone; CORTA6; FOMOW Sawinas ias s e as de » Wada s s Sosnd oa vy 1 )
Ry e R L o e s i ma o Vs 8
GShile 4 sandstons it s o0y - L s SR e e g e s R 16 I
0. TIDASIONG : L AR e a i R E S SR e i SR B
3 A Ch (T KRR Y R e SR gt R G B S 17 (5 191
12 ABRaRtaNe R o v e G 4 i £ H e i g 3 frias
13. Limestone with shales . by AR S e B L
A AdoneBaterl oo R e R e e 2 o ks b X ey 16
AL Himastolp ..o i RS e R G R S 6
LSl T R g L D A e 7
17. Clay shale ...... 3% S sk G ks SARAN I £ o WSS b kS e MR 4 O 8 I
18, 8ewickley coak Norizom Ll . v il i,
19. Sandy shale and flaggy sandstone 0 l
20 ANOSTONG . oo Ss R ETAES S s 2 30 . zRn
21 Shale .0k 35 3
22. Coal, Redstone. . 0 6
23. Shale, sandy .... 2 25
24. Coal, Pittsburgh.......... { Sl 3 % .............. 9
Coali .5 70 8"
Totph oo i i aoiadostynnss Sy EF e s P e b - 4 354 6

¥t Ft.
S T VRE L T R R S PSR YN AT R S 6
2. Sandy shales or sandstone Hn 20
3. Coal, Little Waynesburg . 7 2 l 9
4. Limestone, Waynesburg.. e 20
5. Shale and shaly sandstone 3 50 J
6. Coal, Uniontown ..._........ e 3
7. Limestone, Uniontown ... S 12
8. Sandstone ................ el 30 2 122
9. Limestone, *‘ Great" .. $.i 80
e LETOTT T4 10 N 1 ARG R R i P R s o iR B 3
I R T 1T e o AP P, SRRt ooy S R A g 5 25 3
12, Limestone, Sewickley. 25 75
13. Shale or shaly sandstone.. S 20
14. Coal, Redstone........ 4
15. Limestone, Redstone 10 2 50
16. Sandstone or shale.. 5 40 §
17. Coal, Pittsbargh. . ....... R Yy P R P T VR 12
1 1 1 ) R U R B R DRty oy YA R PR RIS S 367
Section at Brownsville, Pennsylvania.—At Browns-
ville, Fayette County, Pennsylvania,
Prof. Stevenson finds the following
structure, (Fig. 12), for this series, as

Fia. 12.—Section at
Brownsville, Pa,
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Section at West Brownsville, Pennsylvania.—On the opposite side of
Knob to West

the Monongahela River, in dgscending from Kreb’s
Brownsville, in \V(Lblnngjtun County, the writer meas-
ured the several members of this series with the fol-

T AR

B lowing results (IMig. 13):

[Seo map, K m.]

3. Bitumenons shale, Littls Y
4. Liumumnu, Waynesbhury ... oL
5. Sundstone, shaly ...

6. (,().J,l Uniontowir . ... ...
7. mesmm Uniontown. ...

8. Shale and sandstons ...
9. Limestoue, with thin shales ... ... __.
WL Coal, Sewickley, blogsom ... _._....
Il Sandstone, shaly..__._ ...

12, Linwnlum: e
13, Shales (..o oLl

IWest Brownsville, Washington County, Pennsylvania.

Ft. in. It. in.

Coal...__. [T

1, Coal, Waynosburg...._. Clay :l"% .......... 3 7
Coal . 6

2. Shales and samlsdone ... ool ... 45

vania.—In the steep hillside, one mile
£ below Rice’s Landing, Greene County,
EEmmmmen ;' Pennsylvania, the scries exhibits the
¥ia. 13.—Section  at y ine ructare (Mg, 14):
West  Drownsville, fU"OWlllb str ( ° )
Ta.
Rice's Landing, Greene County, Pennsylvania.
[Sce map, K m.|
Ft. in. I in.
(Coal....1" 0"
| Clay....»v &’ )
1. Wagnesburgceoal... J Coal.... 1" 37 & L ooiivieeennianann., 6 4
| Clay.-..1" zl
{Coal....» 6"
2. Shales ... .. ..aal 40
3. Limestono, Waynesburg 9 9L
4. Shales and sandstono .. 45 )
5. Coal, Uniontown _..... 16
6. Limestone, Uniontown ..o.eoeovenn. .. e .G .
7. Shates and sandstone . oo .o iiiariae i Jf') 126
B, Limestone, “ Greab” . oovancmeeeeiiasaniaecnes cmecaonaenn 2
9. Coal, bowu,kley ...... e 19
10, SANESEON® .. ol e et e evaenanaas 40
11 Limeslone ... cein i iiieaiivancoicasar cocnenaaanas :.’.5 95
12, Sandy shale ... 30 .
13. Slate, bltumlnuus (RPdaw . 1 6
14. b'\ndstmm Pittsburgh, flagey ... .15 }
15. Sandstone, Pittsburgh, massive. e e 30 45
l Ttoof %(mdl
16. Coal, Pittsburgh.. Clay 10
l Main benecll ......... 7 0}
Total.eeraeieneanianninnas eemmtretesinaare retaeeaaeriaeenniray 378 1

. Coal. Rodstone ... . TR 1
15. Samdstone and shales. ... T T 45
{ Coul..0¥ 3¢
VOl O 3T
16. ()ou]', Piltsburgh, roof ... . -:I :'!:\\I (Ij, 3,‘ P A l o 6
LClay. . 1" 07 J
17. Counl, Pittsburgh, main bonch 70
Tolal ceiaveinmienianens camsmmsussenenmn e e 358 7

Section at Rice’s Landing, Dennsyl-

Fic. 14.—Section at
Rico's Landing, Pa.
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Section on Robinson’s Run, West Virginie.—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 Robin-
son’s Run, 2 miles west from the Mounongahela River, the following
succession (Kig. 15) is exposed:

Llobinsow's Kun, Monongalia County, West Virginia.

|See map, L m.)

Coal. . .2" 6 Ft. in. Fi in
1. Coual, Waynesburg .. {Slmle. By G”% ................... 8
Coal .4 07
2. Sandy shales with iron ore below middle.. ... ... ..o, 30
3. Limestone, Waynesburg (.o L il 8
T T 10 94
5. Limoslone. . oo it i ca i 1
G, Sandstone, flaggy «oooen ool 40
7. Black slate (Uniontown eoal) ..o ... e 5
8. Limestone, Uniontown ... ool 10
9. Sandstone and 8LaleS. .o oo e 35
10, Limoestono. . .. oo i [}
151
11 Shales. oo ciaa s 10
12. Sandstone, flaggy - - ceeeein ot 30
13. Limeslone, ceent Bods. o veeoveaiiiiaiiiiiaia.. 20
14. Saundstone, Sewickley 35
15, Coaxl, Sewickley - oo e 5 6
16, Shales. ............. Fr e iremmas e 10
17. Limestone. 10
18, S8 . e et eeicamaae e raceeet e aaaaa e eaaanaaan 12 G5
19. Limestono 18
20. Shales......... 15
21. Coal, Redstone 4
22, Limestono, Tedstone. c. ..o oo iieceaae i, 10 } 30
= : 23. Shales and slates 20
gl 20 Coul, Pittsburgh... {(l‘{](:)vr c"“‘“"ff% 12
e ¢ 2 Cou, n Glay....... 1 SR —— 2

1716, 15.--Section on
Robinson's Run, Total ...oo..a. e itiiiseceiceeaaas m—-vereaaaaans 369 G
Va.

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 a little 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 214 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 tlu, waters of Scott’s Run, between Cassville and the
mouth of the stream, as follows (Ifig. 16) :

Scotl's Bun, Monongalia County, IWest Firginia.

[Seo map, M .|

Ft. . Ft. in.

0 10
1
3. Sandy shales, witl iron ore .. ... 25 l
4. Limestone, Wagnesbwg . .oaoo oo iiiaeail 8 L gy
5. Bandy shales, with linostone layers.................. 30 |'
6. Sandstone, massive . ... .o iiiiiiiieiiiaal, 20 .
7. Limestono and shales. ... ... ... .l 15 J
8. Black slate, representing Uniontown coad............ <
09’ 9. Limestones, interstratilied with thin shales, coment
bods nearbase. ..o ceeiii it 105 } 145
10, Sundstone, Sewickley «vucus . oiiinioiiaeiaiiaa il 40
11. Coal, Sewickloy 5
12, Bhales - vuieniinii i cr i trrene e e 5 1
13. Sandstone 10
14. Limestone 5 |
15. Shales, greenish gray .o oo iiiiiiiieerc i 8 L 65
16. Concealed....... ..o oo e 15 l
17. Limestone, steel gray P 4 |
18. Concealed ..o e 15 §
\ad 19. Coal,Redsfono. ... .. L. i 4
20. Linmestone, Redstone. aee e . ccnemueneennesenennnnn.n. 18 l
21, Shaleand fire clay. ... .oevveerannnniinnianoiaannas 5 s 28
22, Slate, black ......... s 5 }
{ St 0|
23. Coal, Pittsburgl, roof .c........ \ B!’):{"f, 3,, [ e 4 3
I Clay. U 07) |
-3 07 13 104
o 3
e | '-;3: " [
4. Coal, Pittsburgh, main beneh .. ..1: ():: ...... 9 7% )
b
40! ﬂl!
e 3 3)
ﬁ;’wﬁ aoh ) 372 B}

Fig. 16.—~8Section on
Scott's Run, W.Va.

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

Bufulo Creek, Marion County, West Virginia,
(Sce map, M L]

{Coal._ ¥ &) Ft. in.  Ft.oin.
I Shale. .07 17
1 Coal, Waynesburg . c...ovevceeiaaea 1 Coalo 1707 % Ll 5 11
Shale. .17 47
Coal. .3 0"
2 Shales. .o 20
3. NandBtone, MEUSSIVe oo ee s ae e e e 30
T P 3
5. )
5. 18 101
7. 1 6
8, Shales ... 12
9. Sandstone. 10
10. Shales......... ]
11 Coal, Uniontown ..o oo aaiia oot iaa i caaaan 2 6
12, Fire clay. oo i iiimeitieeiaeas 4
13. Sandstone 1
14. Shales and black slate . .. oovioiimneeiii i 5
15, Limestono ..covo oot ire e 3
16, Fire iy oo oot ei e it ia e 5
17. Shales with limestone .........ooee il 5 .
18, Sandstone  ooooee i i 2 - 149
19, Blueshale coomaeanaes coiaiaaiaiiL onemeraamene, 8
20, Limeatono «coeen ool Cemeene
21, Shales and concealed .o ool 25
42, Limestono interstratified with thin shales ..., ..., 85
33, Shales cameniriicare e s eeeieeaana 5
[Coul.. ]
g . Clay :
24, Coul, Sewickley. ... 1 Coal. ... .0/ 4" L ... .. 6 4
Slale, dark 00 3
Coal........0" b
25, Shales .......... e 36
26. Limestone, buff oo . ..ol 4 ‘
27, Sandstouo, gray, massive. ...l 18
28, Limestone, Sray. . ocoeo oo ooiiiiii i 5
':19. Concenloed and shales. 15 LYoo 6
30, Tmpure elay .o 5 t
31, Limestonoand shales oo oo il 20
32. Sandstone, Pittsburgh 25
008" B 17 L 5
{ Coal, Lony .0’ 10’7
Jone ...... [ P14
Coal. . RUS
34, Coual, Liltsburgh.._J Slato . R U S T 14
| Coal.. .07 5
Slate . N "
- L Coal ...._. 3 6y)
Fig. 17.--Seetion on Total —
Buffalo Croek, W.Va. R R RRREEEEE 372 4y

The portion of this section from the Sewickley coal down to the base
of the series was measured at the Montana mines, 24 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 insigunificant proportions, as shown by the fol-
lowing section (FFig. 18), made at Clarksburg by Mr. Jno. L. Johnston,
civil engineer :

| Clarksburg, Harrison County, West Virginia.
t - [See map, O k.] -
: i Ft.in.  Ftoin.
| 1. Waynesburg coil, absent or not seen. ... ... Lo 0
[ 2. Coucealod and yellow sandy sliales ... ..o, 65
| 3. Sandstono. . oo veeeeen e i, . 25
& 4. Coneealad, witlt some limestons. 80
R 5. Sandsbonie. c ... e 20
6. Comeenled. ... ... e iiiiiiiiiiaaoa I3 231
T 7. Sandateno. .. ceeen 18
5. oot 8. Sandy shales. ....... s [}
B 9. Sandstone, Sewickley . ... ... il 25
=S 10, Shalos.coenneon .. e —eea e 10
i 11. Coul, Sowickley -. ... 1
12. Limeastono... ﬁ,: % ................... i
20
Iy 13. Concealod. ... o..oviim i, s 3
s’ 14, Shales, sandy oo e 14
= 15, Shalo, With iron DoduIes - <. oo voeen e iiveecaaeaa s s 1 40
i 16. Shales, 8200y o eenn e e e airea 4
[ 17. Sandstone... P |
18. Concealod. ... it iaeer e 8
19, Coal, Redstone, slaty ..ceee oo omeci e iiiae e 3
20. Shale, dark, bituminous - ]
21. Limustuna, Redstomn - oocee e iiiea e 6 |
22, Shale, greonish............ e mmmamm e aan 13 r 29
23. Slate, Dituminous .o ... .o e i H
. s Coal.. o
24, Coal, Pittaburgh . 2 B‘on (r)j 1::2 e beemae e 8 6
Fii. 18, —Section at Coal....5 0 _
Clarkaburg, W, Va. S TS e 328 6

Section at Chapline Iill, Wheeling, West Virginia.—Between the Monon-
gahela and Ohio Rivers a considerable change takes place
in the character of the Upper Coal Measure beds, and
also in the thickness of the scveral members, as will be
seen by the following section (Fig. 19) from Chapline

Iill, Wheeling, West Virginia: .
Chapline Hill, Wheeling, West Virginia.
[Seo wap, K j.) Ft. in. Fe.oin.
1. Coal, Waynesburg 2
2o Coneealed - Lo . LLLlllll 5 )
3. Flaggy sandstone, filled with plant tragments . ... 4 I
4. Coneealed ..o, ...l P 4
5. Limostene, shales and con 1§ U [i{] ! 138
G Samdatone, MASSIVE, ELAY .. oo e icaiiiaaaaas .. & &
7. Limestone and concenled ..ol 20 [
RoGreenshale. oo o i iieariaaas 5
9. Limestone, intorstratitied with shales [ 11 ]
Coal ....ooavinoot et maeceaana 1 0
10. Counl, Sewickley. .... ¢ Samly shales w 12 0 E 13 8
Coal .. 0 8
11 Shales ..._....... ... #
12. Sandstone, rather massive, micacoons, current-bedded . ... 20 g 29
13. Limestone, impure, flaggy, filled with fossil ferns 1
14. Coal, Redstone . ... ... .o oo iiiaaicaaaas 010
15. Limestone, mestly buflish and impuro 55
Coal, rool’ L2
16. Pittsburgh coal ...... %Shalu ............. 2'} ............ 9
Coal, main bonch.. 5 IF16. 19.—Section at
- ———— Chapline Hill,
Total ............... 267 6 Wheeling, W.Va.

Bull. 66——4
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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 columm 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 (Fig. 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, Olio.

[See map, K i.]
Ft. in. Ft. in.

1. Conl, Waynesburg .................. et aemeaieeaeieieeeiameeaneaioaa 2
2. Bhalg, BaMIY caeann e e e s 6
B2 R Y L g g e 12
4, Limestono . . e i iieediieaaaa. 3 10
5. Concenled oo o o iiciiiiimeean ... b
6. Coal, blossom, Little Waynesburg ... ... ..
7. Concealed. ......... ... ..., 1t
2! 8. Coal, blossom, Uniontown .......... 1
i 1 9. 8 4
3 o’ 10. 8 6
14 [‘ 11. 20
) 12, HES
13. 2 127 6
14. 3
15. 3
i 18, g
2 L. 17 24 6
1276
ik 18. Coal, Sowickley....- Cos 27 &
19. Shale, argillaceous 2
20. Limestone, thin clay in center 8
oy 21. Limestone, magnesian, comentrock. ... .. L. 13 48
T 0 1
23. Limestone. . o1 J
/138 24, Concealed. ... i, 11
25. Coal, Redstone, blossom 2
e ]Ib, 26, Concealed. ..o RO k4 ; 18
SR 27, SHALS ©oon e e e 1
% 28, Coul, Fittsburgly .. ... ool 7
F16. 20.--Section near ——
Bellaire, Oliio. Total oo i iaaaa 261

The interval between (he two members of the Sewickley coal has
here increased to 20 feet, and the upper one scems 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
votal thickness of the Upper Coal Mcasures as given by Prof. Brown’s
section at Bellaire and mine at Wheeling, four miles above,
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Section at Moundsville, West Virginia.—Near the mouth of Grave
Creek, one mile below Moundsville, West Virginia, and 7 miles below
Bellaire, these measures exhibit the following succession by combining
the surface exposures with the record of an oil boring (Tig. 21):

Moundsvitle, Marshall County, West Virginia.

[See map, K i. |
Ft. in. Ft. in.
Coal, impure. .0 6
1. Coal, Wayneshurg. ... % Shale ......... 17 0" 2 .......... 3
Coal ... S U 11
2. Shale, soft, gray ...... ..ooo.... et 5
3. Sundstone, massive, gray, micaceous ... ... 20
4. Concealed, with limestone lnyers at base 2 teet thick 20
5. Flaggy sandstono and sandy shales . ............. 20
6. Concealed ........................ 10
223" 7. Limestone .ceeaeoo e in oo, 1
23 8. Concealed .. oo e, M, a3
0. Limestlone, gray ..o.....o.oooooi il 22
o 10. Concealed to mouth of oil and gas well at 30 feet above
low-water mark in Ohio River ... oo 28
11. Conduetor hole of oil-well record. ... oo iciiiiioo. 18
2. Limestoue, Fghtgray.._....._ ... .. 40
13, Slate ..ol 15
14, Black rock, 8lhiales............ U]
15, Coal, Redstone . oo .. o i 1 6
16, Ire Clay coe e il )
17. Hardslate - .. ... ... ... ..... -4 L i
18 Gray limestone. ... ... iiiaiiiiiiiiiiii i 20
19. Bastard limestone.... .. taeeeman e emmm e mmm e mmea e 10 J i
20. Coal, Pittaburgh ... .. .. i iy
Fla. 21.—Section at [
Moundsville, W. Va. Total ...... e teemeetaem e anacateneanaane IR 274

Section on Pipe Creek, 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 Creck :

Dipe Creek, Belmont County, Ohio.

55
[See map, K i.] ;
g ==t =
Feet. Feet,  pFiiiil =
1. Coal, Waynesburg, slaty at top . ..co.oo v iiiniiiiiiiiiianaan 4
2. Concealed, limestone and shales ... .......0 ... ... %5
3. Bituminous slate, Unientown coal ... .. ... . ...
4. Limestone, Uniontown......... . 4
5. Concealed, with mueh lime oo

Coal, and coaly shale.
Sandstone .......

Coal .........
Shale, sandy
Coal, slaty .
Shale ......

Coa’ .

{Black slate............
7. Limestone, Sewickley, aud.shales..... ... O
8. Bituminous shale, (Redstons coal) ...
9. Limestone, (Redstone)and cencenled ..

6. Coal, Sewickley......... 3

10. Coal, Pittaburgh ... oL i i iiiicn e 6 Fi1G. 22.—Seection in
— Belmont County,
Total....oooonns S, €48 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 mewmbers are
below water level. They are all brought to the surface, however, by
the Volcano antieline, which crosses the Ohio River from Pleasants
County, West Virginia, into Washington County, Ohio.

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

Washington Connty, Ohiv.

[Sce map, M g.| . dn. Ft. in.
. Con), Waynesburg (Macksburg) ..o o . 4
2Bhale oo 4 )
3 Sandstone oo i e e 11 I
CBbhalo L e 18 ! .
L LAmeslons (oo e 6 s 9
. Shitly sandstone. ..o oovan i 18
. Limestonvsand shale . oo oo oLl 29
. Coal, Sewickley (Meigs Croek). . oo oooiooiaion. T
. Shades and dimeslone. ..o ool 25
B 8L SR 40
. Samdstono .. 19 o
L Shales i 4 J
3. C();l], Pittsburgh, thin. .. ... oo iiiiieianean,
= Tolal oo i e E)_l}

i, 23.- Section  in
Washington County,
Oliiv.

The thickness here given is 50 to 60 fect less for the entire series than
that usually found in any other portion of the Appala-

chian field. e )
Section at Burning Springs, West Virginia.—In the vi- | ———

cinity of Burning Springs, Wirt County, West Virginia, |- _

these rocks are brought above the surface by the same | :
anticline, aud there Mr. Minshall reports the following

structure (Fig. 24):

Burning Springs, Wirt County, West irginia. ==

[Sce map, " g.]

-~
Ft. in.

L Coul, WaymeBDUIE - et it ittt e iie e et 1 8

2. Conconled andshales. ... ... c.ooiiaineiiiiiianna. 207

3. Sandstone, Pivtsburgh .. oo et ieceme e aen e 30 =

A BRAOB <ot ee e e e e 10

5. Coal, PIbtABUIEI «en et ettt e e e e e s 18 3o

Flll;.. 24, —Section at
urning Springs
W.Va,” i
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Both here and all along the Volcano 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 Oreek, West Virginia.—Near Leading Creek post-
office, at the eastern edge of Gilmer County, West Virginia, this series
showa thus (Fig. 23):

Leading Creek, Gilmer County, IWest Virginia.

[See map, I j.]
Feet.
1. Waymnesburg coal horizon (Absont) .ec.ev..ov.....
o 2 SMALON oo e v 10
\Q' 3. Limestone, broceiated . ... o i ieiiceiaraae e 3
2 4. Shales and coneealed . iiiiiiieaans 35
a0’ 5. Sandstone, ycllow, masgsive, soft,pobbly ............,. 40
6. Shales 10
7. Limostone, iImpuirs. ..o e iaeeeeinaegaeas 2
A0 Y T T U 40
9. SAndStone, MASSIVO - uv. e iec e camce e eaaama oo eamnas 40
10, SHAleS ceet vt ittt eerescntstsaar e rae e anar e e 55
55 { Coaly shales..2 0”}
Clay......ccus 0 107
| 11. Coal, Pittsbargh .. & flony conl - & €08 8
s20)8 (ot s )
Fui 25 —Seetion on
Leading Crock, W.Va. B 0T 1Y PP P, becenesacenens 243

Section at Antiquity, Ohio.—Along the Ohio River, below where the
Voleano areh crosses, the Upper Cogl Measures again plunge under
water level, and do not emnerge agiin till we come to the
vicinity of Antiquity, Meigs County, Ohio, 100 miles be-
low. A shaft to the Pittsburgh bed (130 feet under river
level), taken in connection with the surface cxposures
there, reveals the following sucecession (Tig. 26):

Antiquily, Meigs County, Ohio.

[Seo map, P o.]

Ft. in.
1. Waynesburg coal (Abaent) . .eeeen oo e i e aas 0
2. Shales aod 8AMISEONCS . L. oe i i aaaaas 172
3. Sandstono, massive, Pittsbarazh 70
4. Shales, with fossil plants . ...... 10
Coal.
5. Coal, Pittsburgh....._.. {sl:ms . E 5 8
Coal..... 3 0
B O U 2587 8

F16. . 26. — Sertion
at Aotiquity, 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 Ilartford the fol-
lowing succession (Fig. 27) was observed:

Hartford City, Mason County, West Virginia.
= [Sce map, P d.]

& ‘It in.

1. Waynesburg coal {(absent) ...............cocaiiiaas [ 0

2. Red shalo 10

> 3. Shale, gray .. n

== 4. Sandstone I

> 5. Shales, brown, sandy 10

=g 6. Shales, rad 2

7. Concealed ... 14

8. RRed shale, with limestono nodules. ..o eeemiiiain e ceeaaeo.. 10

FL S T T Y ) T 20

10. Shales, variegated with limestonc nodules near base ................ 28

11. Concealed 20

12, Redl BIale. « oo e ieieeiiaiactcsameeaarimaraimmaaaanaaaaeaan ]

13. Concealed 20

14. Shale, red 15

15. Sandstoue, massive, Pittaburgh ... .o oo i 70

16. Shales, gray, fossil planta. ._... cnvieicenses 15
17. Coal, Pitbsburgh. . oot it a 56
F16.27.—Scetionat —
{{V'fli;&_wd City, L 7 BRI L1/ S 1

Section at Arbuckle, West Virginia.—In the vicinity of Arbuckle,
Mason County, West Virginia, on the Great Kanawha River, and 18
miles above its mouth, the Waynesburg coal makes its appearance in
the section. Here the following structure (Fig. 28) was obtained for
the serics, by combining the surface exposures with the record of a

boring made by Mr. Craig: ' ¥
Arbuckle, Mason County, West Tirginia. e
|Se0 map, Q e.] 180
Pt -
Coal, slaty ... ...0° 10"
Coal, sulphuarous ...0/ A"
1. Waynesburg coal .. { Shale, dark......__. 07 B8 e eereecneanns 3
| Conl, good ... oL o 8
| Conl,slaty. . ......... ([
2. Shalos, sandstone, and concealed. ... vien i iiiiiiiiiiicer e 150
3. Sandstone, blue 4
4. Shales, red. ... o
5, Sandstone, blue, hard ... .o iiiiiieeen.. .. 14
G Variegated shales ... oo i, 4
T C0nl, Sewie koY .o et eearraeraae . e 1 ag’
8. Sandstone.. 6
9. Shales, red... 4 e,
10. Shales, VAariogated . ... oo i i 48 s
11. Fire clay, impure (Redstone coal) ... ... .. .oooooiioioioiiai . 2 2
12. Sandstone, coarse, white, Pittsburagh e . 29 hiintitigor

) :
! FiG. 28, -Se ction
TOtAl e e e oy YW
Here there is practically no merchantable coal in the whole series,

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
only a trace of it present.

Section at mouth of Big Hurricane Creek, Putnam County, West Vir-
ginte.—Southward up the Kanawha River from Arbuckle, the locality
of Section 28, the rocks rise and the entire series comes above water
level at the mouth of Big Hurricane Creek, in Patnam County. Here,
32 miles from the mouth of the Big Kanawha, the fol-

lowing succession may be seen (Fig. 29):
Mouih of Big Hurricane Creek, Putnam County, IWest FVirginia.
[See map, R d.]
Ft. in
1. Waynealnrg coal (absent) ..o oo iicniiaiceeaaan o 0
2, Shales, red and sandy ...l i)
3. Qandy shales. .. ... ..l 40
4. Sandstone, massive. ........oceeieiiiiiana. R{1]
5. Coal, Uniontnwn ........................ ¢ 6
6. Red shales, with limestone...... ... ... .. 10
7. Shaleg, sandy ........iiiih eiiasaeinenaaas . 1o
8. Coneealed. .. .. ... ooiiiiiiaa .. 10
9. Shales, sandy .. o..eoi it iiiiciii i, .10
10. Concealed and red shales . ... ... ... .. 20
11. Sandstone, Massive ..o .coceeicacrrana.. .20
12, Coneealed .ol Pl
13, Sandstone, Massive ... ioiciciiiiaiiana. .. d5
14. Shale, with ironore ... .ccoooiiaaeae Ll .12
15, SandSLONe - oo i lar i i Ceerenmann 18
Coal
{Elllalwl ok
. : Slate, black .11 v~ . an
16. Coal, Pittsburgh, roof ... .. .. 1 Savdshoue. . .1/ 8"L 1 97)
t Slate, black .. 2 (1”J ’
“ire clay. ... c3r
| ¥ire clay 1 [ 15 8
R A I
i 17. Coal, Pittsburgh, main bench. % Slate.. NI T § U
e 20.—Section ab Coal Gy
mouth of Big Hurri- o
eane Creek, W.Va. Total .o e e 266 2

The Pittsburgh coal is patchy all throngh this region,
being workable on some farms and absent on others.

Section opposite Winfield, West Virginia.—As showing
the unreliable character of the coals in this series along
this portion of the Kanawha, the section (Fig. 30) of the
rocks opposite Winfield, Putnam County, 5 miles above
Big Hurricane, is given:

Opposile Winfield, Putnam County, West Virginia.

[See map, S c.]

Ft.

1. Waynesburg coal (AhSEDt) cae. v i v e 0

2. Shales, red, with limestone nodules. ... ... ..o 5

3. Sandstone, shnlv ................................. 10

4, ConeoRled . . ...t aeii i e e i aeiemmacaeeeaasiieseaeniaeanes U]

B, Red 8halo . oo i aie et e e 10

G, Sandstone, flagEy. oo v oet e aie e ae s 30

7. Red ahalcq, WIEN TTOHEOIE « oo eeesen e e vansmnmen memm e mammmmaaneamneen 10

8. Sandstone, shaly ... .euee e e ?’0

9. Redshale ......oooiaaiiate PR 25

10, Sandstone, 8haly ... vuiiii il e 10
11, Red SHAleS .. oo ce i ciaiiicas caiees mmeareesmae e e nann 10
12, Sandstone, aggy. .o ueiii it iaare cea i eere e e e 10
13, Concealed .o . o iii e mteimae e imaamma e 1(_l
14. Red shale, with limestone nodules mear base . ... ooooicvnen i o ,_l'n
15, Sandstones, red, and gray shales .. ... ... o i 75
16. Fire clay, place for Pittsburgh coal .. ... ooiiiimimnnnio e 0

1 .
up oalte Wlu
ﬁl W. Va,
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This section was measnred in the steep hill at Red House Station, on
the Kanawha and Ohio Railroad, and, as may be scen, the series docs
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.

T ing structure (Fig. 31) is found in the vicinity of
R Raymond City, 6 miles above Winficld :
Near Raymond City, Putnem County, Wesl Uivginia.
; {See map, S e
b Fr.in.
4 1. Wagnestmrg e0al (ADSeNL) eeveeeienentinii ittt e 0
;;r 2, Concealed, with ved shale ooaan il .. 6o
; 3. Rod shale.coau....... S 30
Ja0 4. Sandstone, gray, NICACODE oo oirceeeneiaaeereeaaeinenrane 4
A, Limetono, in red shale....... H
6 Redshalo.....o.ooioo.on 15
40" 7. Sandy shale, gray. . .oooiiiiiiiiiiiaaae. 40
B. Shale, red. . o.aueiiiiiiiiiaan. 40
9. Sandy shales, yellowish gray 45
10. Black shale, Redstone coal 2
I a5’ 11, Sandstone, Pittsbnveh Coo ool 40
i B 1 11 1 10
SRR B {Conl ... PO | ()
| Shale .. P [ l
(" ’ RQ
a0” 13. Coal, Pilisburgh, roof ... .. .. \: (\Jl?f:’]‘“ :)' ll',, b L (R
SRS | Coal, alat } 0"}
. o | Flino ¢lay....10 6" 10 7
‘9 1,5 3
mg’.l{w}m %" Coal, gooll __ 6 0
L 14. Coal, Pittsburgh, main beneh . gh‘lute ....... 0 A5 6 104
31, — Seelion near Coal, shily.. .0 107

Raymond City, W. Va,

i -

o

BT

Section in vicinity of Western Port, Maryland.—In the Camberland or
Georges Creels basin, the Upper.Coal Measures ex-
hibit the following structure (I'ig. 32), as observed
in the vicinity of Wegtern PPort, Maryland :

Ficinity of Weatern Port, Alleghany County, Maryland.

[See map, N p.|

Ft. in.
. Wayneshurg coal (not 86en) ... ... . uiiaci i 0
. Coneoaled and shales ..o o e 1
. Coal, Sewickley - .o et H
. Shales and concealed . ... ... .. ... ..ol 115
[Cnal ............ o 8
. Coal, Pittsbargh, reof ....... ](SI(’)‘;}"__ ;, ::,, Vo680
Shale ........._. 1 0" I
(Conl......... .. o 0 L 0 ny
Slate .. o
Coal ... a9
. Coal, Pittsburgh, main beneh { Slato. .. R B U7 U
Coal (... ... 2 n”l
l Black glate ... o* &’
Soft ¢coaly shale. 07 27

130"

15’

Fia. 32 ~Section
near Western Port, Md.
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From the foregoing sections it will be perceived that the beds in the
Upper Coal Measures which have received distinct names are in de-
scending order as follows:

Waynesburg coal. Sewickley sandstone.
Browntown sandstone. Sewickley coal.

Little Waynesburg coal. Sewickley limestone.
Waynesburg limeatono. Redstone coal.
Uniontown sanmdstone. Redstone limestone.
Uniontown coal. « Pittsburgh sandstone,
Uniontown limestone. Pittsburgh coal.
Great limestone.

These several beds we shall now notice more in detail.
CHARACTERISTIC HORIZONS.

THE 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 patchy and interrupted, so that
beyond the line of Marion County the coal is only occasionally present
along the eastern and central portions of the Upper Coal Measure belt,
its horizon being frequently occupied, as at Harrisville, Ritchie Connty,
by a brecciated limestone.

On the Great Kanawha this coal oceurs near the center of the Appa-
lachian trough over a small area inthe vicinity of Arbuckle, and its
structure there is given in Section 28. *

Along the western side of the ficld, 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 sulpharous.

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

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, but it is generally a useful fuel for steam an<d domestic purposes.

TRON 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 maru-
facturing iron. The same ore occurs near Bethel Churceh, Cass District,
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 occuo-
pied by a hard, gray, massive sandstone, 20 to 35 feet thick. 1t is
finely exposed along the Lied and bluffs of Ten Mile Creel, at and below
Browntown, Harrison County, West Virginia, and has been designated
from that locality. 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. It is
sometimes called the “Gilboy” sandstone, from a rocky cut of that
name near Mannington. Thisisnearly 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.

THE LITTLE WAYNESBURG COAL.

At many localitics 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 execeeds 1 foot in thickness,
and is of no economic imporfance. It is usunally separated from the
main coal above by shales and sandy beds, and should probably be
regarded as an offshoot from the Waynesburg coal proper. Itis seldom
seen south from the Pennsylvania line, though it oceurs along the Ohio
River at several places.

TIIE WAYNESBURG LIMESTONE.

Directly under the last described stratum there occurs a limestone
of very wide distribution. Its place is generally abont 40 feet below
the Waynesburg coal, though 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 feet, and frequently double that, but southwestward, toward the
Great Kanawha region, the limestone disappears entirely.

TIHIHE UNTONTOWN SANDSTONE.

At GO to 75 feet below the top of the series there frequently occurs
a massive, gray sandstone whose horizon comes immediately above the
Uniontown coal; and henee, althongh the stratum in question is not
prominent at Uniontown, it has been designated from its relations to
the underlying coal. ,

The rock has occasionally been mistaken for the Waynesburg sand-
stone, which 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 occurs 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 fect, even in the region of its best development, and the coal
has never been used except for domestic purposes, since it is usually
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 IFayette County, through Greene, Monongalia, Mar-
ion, and Harrison, this coal thins away to a bed of black slate mixed
with slaty coal that is often rich in fish remains and bivalve crusfa-
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
or coal. In the Salisbury basin of Iennsylvania it is recognized by
Messrs. Platt, and is there over 3 feet thick, with slate near center.

THE UNIONTOWN LIMRESTONE.

To the division of the ¢ Great” Limestone which immediately under-
lies the last described coal bed, Dr. Stevenson gave the name Union-
town, since it seems to e fairly well separated from the great mass of
limy deposits below. This division is usually 10 to 15 feet thick, though
occasionally it surpasses these figures. The rock is frequently impure
and of a baffish color, being magnesian, and oceasionally a good cement
rock, as at Uniontown, Penusylvania. 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 Dbasin this limestone occurs only 160 feet above the
Pittsburgh coal, and is 10 to 12 feet thick, according to Platt.

THE ‘‘ GREAT” LIMESTONE,

This name, given by Rogers, is generally applied to all of the great
mass of lime deposits which intervene between the Uniontown and
Sewickley coals, though, 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, Fayette, 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 through 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 magnesian and make excellent hydraulic 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 ealled 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.

TIIE SEWICKLEY COATL.

Directly under the Sewickley sandstone, or in its absence the * Great ”
Limestone, there comes the Sewickley coal, a hed which is widely per-
sistent, though the area where it is valunable 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 eenter. The coal is generally high in both ash and sulphur, but is
open-burning and makes a rather fair domestic fuel.

Tho following represents the general structure of this bed along the
Monongahela River in Marion and Monongalia Counties:

Ft, in.
Coal....iviiiviiiinnnnn. cecemeaene . 2 8)
Slate oo i iiiiieaan. 0 2, 5 6
o) N 2 8]

TFollowed down the Monongahela River, the bed retains about the
same structure as far as the mouth of Whitely Creck, 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 divection, up the Monongahela, this bed holds
a thickness ot 5 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 (Sec-
tion 18), which soon disappears entirely toward the southwest.

From the Monongahela region this coal dips down westward under
the great mantle of ermo-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, ete., and has there been mined under a
variety of names, amnong which are ¢ Upper Barnesville,” ¢ Upper Bel-
laire,” “Cumberland,” ¢ Meigs Creek,” and several others. I’rof. Orton,
while intimating its identity with the Sewickley of Penusylvania (Vol.
V, page 1059, Ohio Geology), prefers to call it by the name of Meigs
Creek, 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. -It 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, I'ennsylvania, the Sewickley eoal has a thickness
of 4 to 5 feet through several townships, according to Stevenson, but
northward through Westmoreland it thins down and is unimportant.

"1t is scarcely 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 5 to 7 fect 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 usnally 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 occupied largely Ly limestone, especially in Greene, I'ayette,
Washington, Monongalia, and Marion Counties, and to 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 TFishpot Limestone by Ste-
vensou, from a small stream in Washington County. I have deemed it
preferable to apply the name Sewickley to the whole limestone group
which lics 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 excellent lime for mortar and
agricultural uses, while near the base of the group occur some excellent
limestone flags at Laurel Point, Mouongalia County.

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

These limestones disappear southward from Harrison 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 Fayette, Westmore-
land, and Somerset Counties.

TIHE REDSTONE COAL.

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

Monongalia is the only county in West Virginia where this bed is
workable, it being there, on Scott’s and Robinson’s Ruus, 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 Westmoreland, being 3 to 4 feet thick, In the
Salisbury basin of Somerset County, Messrs. ’latt 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 vicinity of Wheeling, Bellaire, and other points on the Ohio
River, this bed is only a few inches thick, never Lecoming workable
anywhere in Ohio.

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

THE REDSTONE LIMESTONE,

At many localities along the Monongabhela River in Harrison, Marion,
Monongalia, Greene, Washington, Fayette, and Westmoreland Coun-
ties, there occurs a bed of limestoune often 10 to 20 feet thick, and im-
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mediately underlying the Redstone coal. From this latter fact it was
termed the Redstone limestone by Messrs. P’latt, who find the same
bed in Somerset County, 40 to 45 fect above the Pittsburgh coal. 1t
often contains several layers, which make fairly good lime for many
purposes, and is occasionally used for flux iu iron furnaces.

This limestone is also in great force in the vicinity of Wheeling, Bel-
laire, and vicinity, where it oceupies 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
Webb Virginia, and is not known beyond the Little Kanawha River.

THE PITTSBURGH SANDSTONE,

Very frequently, and especially when the Redstone limestone is well
developed, there is nothing Dbut 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. H. 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 outcrop from Pennsylvania clear across West
Virginia to the Kentucky border.

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

THE PITTSBURGH COAL,

The last and lowest member of the Upper Coal Measures is the cele-
brated Pittsburgh bed, the most 1mport.1ut mineral deposit of the Ap-
palachian field.

1t was formerly thought that this coal bed was entirely persistent;
that wherever its horizon was to Le found, there the coal might be
expected with absolute certainty. This geueralization, however, was
founded on data obtained only from the northern half of its area. In
Penusylvania, for instance, no area has yet been discovered where, at
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 seeker 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 w change, and when we look
for the Pittsburgh bed it is gone, 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 scems to
be rudely coincident with the line of the Voleano 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 1t belongs: Calhoun, Roane,
Wirt, Ritchie, Pleasants, and Wood. This Delt 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 streamn the bed is thin,
patehy, and of little importance through Cabell and Wayne, till it dis-
appears fromn the center of the great Appalachian frough 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 geen from these sections, the coal is nearly always sepa-
rated into two well defined portions (the roof amd the main beneh) Ly
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 usually not more
than 1 to 14 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. Then 1 to 14
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” coal. 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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THE PITTSBURG COAL OUTCROP NEAR CONNELLSVILLE, PENNSYLVANIA, SHOWING COLUMNAR STRUCTURE OF TYPICAL COKING COAL.
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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
synclive between the Chestnut Ridge and Laurel Hill anticlinals, and
the coal has there the following structure :

I't. in.
Pittsbargh sandstone.._.....__.....__..
Slatycoal ... .. ... ... ¢ 8\' Ft. in,
Shale ..o 09 Cao3)
Coal ... ..l 0 10 1 Ft,
Shate and firoelay. ..o ueoee ... 2 vl '> 15
Coal...... fee et ianemr i anceennarmean s 9 0
S £ 7 0 3,10 9] .
Coalyslaty ..o ..o o liiilLL 1 6

Section at Copemaw’s I{nob, West Virginia.—In the next trough east of
the Laural Hill anticlinal, a small isolated area of the Pittsburgh coal
is eaught 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:

Ft. in.
{Shales.......ooeomemai ot
bcoml Lo L. 2 0}
Slate..ovee oo L 1 6
ROOf. 4 Conly SULY «oemeseeeeeoae . 2 4 'L Tt.
l Slate .., .o el 0o 2 9 ]
{ Coal 1 6 ‘ .
l Al . i ies tactae sesene s rac e e | 19
Clay e e 1 6)
Main coul, partings not visible . .._..._....... ... 10 )

Section 32 gives the structure 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 Fairfaxr Knob, Tucker Counly, West Virginia.—Near the
southern end of the Georges Creek basin, at the head of the North Po-
tomac River, a sinall arca of the Pittsburgh bed is caught in the sum-
nmit of Fairfax Knob, 3,250 feet above tide, and 20 miles distant from
any other outerop of the coal. The main portion of the bed is here
split into three portions, separated by several feet of shales, from the
thickening up of the parting slates, as follows:

¥t. in. Ft.
Shales..oce i iiia e iicacaeeeer
Roof.% Coal o e e e 2 0
Shale. .o o 6 0 2 8
Coal.............. 8 2/
Coal, ““ breast”. % Slate coceeeeaon. (- % 9 6
Coal.............. 1 2
Shales .oveiecer ceecaceea i ana e B0
LAtEStONe . ouevven ieeassoe conmannnnnn 4/ 0”€16 0l 55
TS L PP A |
Coal, “brick” ..ot ce--- 4 6
Fireclay and shales. ..o cieeeeiiiiiiiiannns 18 0
Coal, *“bottom,” slaty ...ceeveenceaciaennaeas 7 0]
Bull. 65 5 g
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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 wouderfully, 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 43 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 :

Ft. in.
Coal. oo e 0 6] .
CIAY oo e e e I e
Coal. i e i 3 0
Slaty coal .oon oot e e tieeeean 0 2f

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 mouth, where a small patch is caught in the center ot the
Appalachian trough, which, rising to the southwest, carries the coal
above the highest hills on the Kentucky side of the Big Sandy. The
coal is here 3 feet 2 inches thick and single bedded, or with ouly 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:

In.
Coal —oom i i B4
Horncoal . ... . . ... 3 | Ft. iu.
Coal oo e e 42-47 » 5 10
L O 4
Coal . 7

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:

It. in.
Coal « e i 0 6) Ft in.
Pt 0 4% 28
Coal.eemen i R 1 IOJ
Shales... ..o oL 12-20
Coal.. .ol 0 9]
Slate, streak . ... ... ... Lol 0 0
Coal .. i i eaaea, 2 6 4 3
Slate, streak ... ... ... . oiiiiiaaai.l. 0 0
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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
Coal. . i 1 10
Slate, streak ... ..ol iiiaei..... 0 0
L8 R 2 4
53 8 . S 0 7| rFt
(0717 Y S 0 3,10
Clay -t e i iciaceeeaea. 1 0
Coal oot e aieaea. 1 0
Slate, streak .. .. ... ... iiiiiaiaiiiians 0o 0
Coal..o. e e iiana. 3 0]

Section at Berry's mine, Ohio.—Berry’s mine, in Homer Township,
Morgan County (op. cit. page 650), gives the following:

Ft. in.
L0 71 PRR 011
Slate, streak.......cccceeecimsieccnecnee cees 00 lF t. in
€08l o oo et e e 35 0°1
Clay -crieccaiiiieascaacccacsncccanaeaaa 1 0 J
Coal .ot cieiiciiiianeaaae 0 4)
- Slate, streak .....cceoooniins i inee e n.. 00
[ 01+ ) AP EEPU PR ¢ N 3
Slate, streak .... ... coeeerveieiine e, 0 0 %3 7%
Coal.. ot 110
Slate, streak .. ... . .. ciiiiiiiiiiaaan. 00
(07 ) (R 0 91})

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:

. Ft. in, Ft. in.
Coal...eussn tertteseesininensssasanenans 1 0
CIAY +neeneaee emeeneeameaeme e aameee 0 10-12 z 11
€08l e coe e e eeaee e e aeaeas 2 9
PP | 04
L7 PO 2 0%6 0
180 - oo eoeeeee e enee e e e 0 0%
L0717 PN 1 2 )
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Section at Bellaire, Belmont County, Ohio.—In Bellaire the following

is shown at Heatherington’s mine:

Ft, in.

[0 1 0 ] )

Blackslate ...... ... iieii i 0 41 F?:' ‘;

Coal .o e i 10 |(

Clay - el 010 )

Coal. e 2 6

] % U 0 0

Coal. et e e 0 5

Slate .o i it e e iy e 00

LT BN 196 0
¢+ Black slate, pyritous.... ... ... 0 04

L0 ) St 1 0

Hard, slaty coal ... ... .. . o...ooieiiiian. 0 4

Section in Jefferson County, Ohio.—In Warren Township, Jefferson
County, Ohio, this coal has the following structure (Brown, Ohio Geol-

ogy, Vol. VI, page 603):

Ft.

Roofecoal ....... .. .iiiiieianns .2
[0 U 0
L0717 ) S 2
Clay parting ..ot oen, 0
Coal - et teceeaaaa 0
Blackelate ... 0
Coal o it e et 1
Parting..oeee oo i

L0 1

in. oo
3 Ft. in.
4

Section in Harrison County, Ohio.—In German Township, Harrison
County, Ohio, Stevenson reports the Pittsburgh coal as follows (Ohio

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

Ft. in.
Roof coal, not exposed .......... seseeneneaes 00
Coal e e 1 9
Parting.ce e oeeo e ae s 0 01}]
Coal. e el ieeaas 0 6y Ft. in.
Parbing..cooeooieer iimaee i e 0 13 4 9%
L 1 2
Parting.oooon ool 0 0}
Conl.on e e ieee e 1 2

Section at Columbia mine, Westmoreland County, Pennsylvania.—As a
typical section of this coal on the Monongahela River 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. 5V):

Roof coals, in seven divisions ..............

L0273 V1 : 0
“Breast” coal ... ... ioiiiiiiilll. 3
Parting ... i 0
“Bearing in” coal coveeniii i 0
Parting. .coone i e e 0
““Brick” oal.ceocarcarencaneranan e 1
Parting. ooeen i i iaeeee et 0
‘“‘Bottom” c0al cevveerveceercrerrerrannnnnens 1

Tt. in.
3

Ft. in.

”}43

8
0%

3

03¢ 6
2

N

6%
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A careful comparison of the structure of this famous 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,
aud 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 Connelisville, the center of
the coke-making industry, and in this the pecaliar 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.

By crushing 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 because they do not
furnish good fuel, but because they are always interstratified with
shale, which renders the mining difficult. These roof layers often
amount to 3 or 4 feet of good coal, and thus this large quautity 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.

FOS8SIL.S OF THE UPPER COAI. 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 Neuropteris 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 IV.

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 invalnable 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
Secoud 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 eliffs, deep
gorges, rugged topography, and wild scenery generally.

These sand rocks form a coping to the Lower Coal Measure hills, and
cap 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 seantiest 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 central West Virginia, to and beyond the Kentucky line
on the one hand, and thence cireling around through castern Kentucky
and southern Ohio, back to Pennsylvania again on the other: These red
clays are the fruitful 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 cuttin gs, 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 tair develop-
ment on one farm, and absent entirely on the adjoining one. They are
also usually rich in ash and poor in carbon, and although they are
patchy 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 locdlly at several horizons
in the Barrens, and these will be referred to hereafter in detail.

The liestones 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 outcrop 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 650 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

Flc, 33.—Section in
the Pittsburgh region.

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):

In Pittsburgh region.

[See map, I m.}

Ft. Ft.
1. Pittsburgh coal..c oo oeni i eaaa
2. Concenled .o iaiiriiia cctaiiernece i icacacsnase g nas 20)
EL T 0T R 2]
4. Shales, variegated.c.ee oo i it iieee aeeas 65
G, LimeBtone. . ..vueeeeiiniiniiinniiiiiiiiiieetanaaseaaanaans 5y 227
6. Red 8110 «oo o emeeeace e ee e e eane e eeene eenn e e 2|
7. Concraled .ot ieei e annas 70'
8. Sandstone, Morgantown .......cccavraeerun- Tarmaerecannsnas 45}
9. Conl, Elk Lick ...... 1
10. Shales, varicgated 50
B T 7 PP 2
12, Limestone .- e eannn 3 %0
13. Shales, variegated ... ... . i 35
14. Limestone, crinoidal ...ovooeoini it i ciiiiiaaiaaranaanan 2
15. Coal, crinoidal ..... et e et aeaiaieimeaciatsteinranacraaanann 19
16. Red and variegated shale_.._..........o._........ S . 30 .
17. Sandy shales and shaly Sandstono ........ocovoiacanaeenn... 50 114
18, Coul, BRIeTStOWD et it it icere s veieceanaacaaaanan 3'
19. Shales and sandstono ... ool 30}
20. Limestone, Upper Cambridge. ..., 2
21, Sandstone, aBSIVO. . . .o ou i ieiiieiiee i eaiae e 50
22. Limestone, Lower Cambridge........ ... ccoiiaaii... 1
238, Bhaleg. .. e iieceiiaaaa, 10
24. Coul, MABPIEOWEL « e e enoee e e e e e e e e e e ammaes 1
25, Bhales. ... .o ieiieieiiccieiieianaan, 20
26. Sandatone, Mahoning 100

27. Upper Freeport coal.
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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 surfacce exposures around Sewickley, gives
the following structure (Fig. 34) for this series in

205

196"

' Has'?

Sewickley, Pa.

that region:

Sewickley, Alleghany County, Pennsylvania.

{See map, O 1.}

Ft. in.
1. Pittsburgheoal . ......oiiicminiiiie cieiaaan.
2. Shales, sandstones, and concealed ._....._..... 180
3. Sandstone, Morgantown, massive .............. 25
4. Conl, Elk Lick .oveciumimeenennannn. Cemeaniean
5. Shales and sandstoBe. ...ocv.vmeeeieiennioneean.
6. Limestone, crinoidal ..... .. ... .cceceieaiia...
7. Coal,crinoidal . ... ... .. .. iiiiai.... 1
8. Red shales and eandy beds....ooovvomnnaaiinn. 110
9. Limestono, gray, Upper Cambridge ............ 2
10. Shales and concealed ......_.................... 40
11, Sandy 8hale .occonniemitiiniticene e e a2
12. Dark slate .cooeveoieiiii i iaameacreen s n
13. Limestone, dark, Lower Cambridge - ...--......
14. Dark shales -
15. Coal, Masontown. .. .....o.cuiiooonocaiaanea
16. Sandstdne, MiCACOOUS, ETAY -vnvmveeneivranacnnn 13 8
17. Fire clay, sandy [
18. Sandstone, light gray 2 0
. | 19 Bhale, dark gray -o.c.c.ooeniiiii B 4
E 20. Sandstone, gray 0 B
3 | 21. Shale, 8a0dY .oerenireereieenreeaien s eenanans G 8
g ) 22, Shiale, BUe. e eerieemaeie e ceae e e e 6 5
%W 23, Sandstone. caueeecaccmre e 0 8
S {2t Slate, gray ... 3 4
= | 25. Fire clay, variegated at base, impure ._........ 25 11
= 26. Sandstone, gray, Micaceous ...c.cveenecnonnnn.- 38 5
27. Shales, sandy, blue. ... ..ooo.vcaieiiaao L 8 ¢
28, Sandstone, light Eray ceeeueeeecacrarrnareanan.. 8 6
29. Upper Freeport coal.
Total. ..o ieiiiimaieicanerameciiaearecrenaaaens

135

634

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,

No. 3.
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Section on Dunbay Creck, 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 Creck, Fayette County, Pennsylvania.
[Sce map, K n.]
Ft. in. Ft. .

1. Coal, Pittsburgh. ... ..o .cocoo i

2. Concealed ... .......iiiiiciiiiiii e 15

3. 10

4. [

5. 3

[} 20 I

7. Sandstone, Connellsville 60 235 . @

8, Bhales . ... i et 50

9, Limestone. . .. .coooiiiiiia e iaai e ceeen B

10. Shale .cvvieraeioin e .5

11. Sandstone, Morgantown 55

12, Shale, sandy... ... .coiiiiiiiiiiiinaioa. [ 12

13, Coal, Elk Lick . 1

M. Shale. .. o e, 12 )

15, Coneealed . oo ieiia e ce e e iiee e e 12 L 5o

16. Shale, variegated oo iienriioninanionraraaacan 35 }

17. Coal, clay, crinoilal. ....oecereiaomiiairaareaanenn. 2

18. Shales, Drown .o ovociieii e i iacinaciraaacnans 10

19, Sandstone ... vviiiiie iiiiiienccricieiieia 28 l

B P PR 45 : 148

21, Coal, Bakerstown.........oc...... oG aasien e 2

22 Shalo . e e e en e 63 ‘

23. Limestone, Lower Cambridgme. .....oc.oovriiann oo 3

24, Shale. ... .. ...o.oaioil. .1

25, Sandstone, argillaceous 10 } 42

26, Comecaled .umvnoeeanuaa..s e emeitetrieeaaienan. 25 )

27, C0al, MaSODtOWN « - e ememnceeeneeneeennianeananns 2

2B, CIAY .o eeeeee e e e ee e ae e —n—. L (.

29. Sandstene, Upper Mahoning . PP 35. y

30. Coal, MahDDIng. e cccmae e ceiie e aan, 2

i) T 7 TR0 PPN 4

32. Sandstone, Lower Mahoning -cv..vieveerinnevrennn. 35
F16. 85.—Section on 33. Coal, Upper Freeport. o
Dunbar Creek, Pa. TOtAL. - e es 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,

m
i

I

b
i
)

139's"

[See map, J p.]

. Pittsborgh coal

. Limestone

. Coal, Little Clarksburg..

© @ AS DR W =

10. 'San(lstone, Morgantown .

12. Coal, Elk Lick....co.oomveiena ..

175

22, 8hale - ... ...

23. Conl, blossom, Mahoning ..

29. Coal, Upper Freeport.

= 5
Fia. 36.—Sectionat  Thjg and the preceding section, as well as the one

Ligonier, Pa.

Ligonier, Mestmoreland County, Pennsylvania.

. Coneealed. . ... . i iiiiiiiiee .
. Coal, Littlo Pitteburgh .. ... .. ... ...

. Comesaled ..o cieree i e

Shale, variegated ..__.._ Mo mmeceinenneceraanceaneann,

Shale .ot a e

L Comeenled. ... .. . iieieei s e

11. Shale, 0livo .camesimi e e

20, SaNABLONO aeee cena et iariesaraereeramrrre e
oo’ 21, ConeeAled. cuuesvanaemacaae e aacar taraea s

23. Sandstono, Upper Mahoning................ ........
21, Shale .o i e i e

26. Comcealed. .. ..o i i
27. Saudstone, Lower Mahoning. ... ..co.ooviiiaimaaan L.
28, Shale ..ooiemmrnencrencionanenunmnencacseracacaannananan

Westmoreland County, Pennsylvania, by Prof. Stev-
‘ enson, as given in Report KKK, page 129:

175

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 strue-
ture (Fig. 37) as deterinined by Messrs. Platt, with some additions and
modifications by the writer :

100"

104"

100’

F16.37.—Seotion
near Berlin, Pa.

Vicinity of Berlin, Somerset County, Pennsylvania.

[Seo map, K p.]

1. Pittsburgh coal .. .. oo i
2. Interval, shales, sandstones, cte
T
4. Limestone, gray and baff....... 10
5. Conecealod —ooo.vonviiii ettt riinaeiaeeeaa 50
6. Sandstonn, Massive ...cevveirarionmeen i cieane e 25
. Shales, AarK .ooomenriner it 15
Canpel slate....1'
8. Coal, Plalt (crinoidal).. {gﬂfﬁé“’laty--:-_}ﬂl
Coal .11 ]
9. Sandy shales and black slates ... ...l 50
Coal.......3 2V
10. Coal, Price (Bakerstown) g Slate ......0 4"% ........ -4
Coal....... [
11, Slates, dark. . oo L e iiieeieeaaaa. 4
Limestons. 1 8"
12. Limestone, dark gray.. g Slate . ...... [ 8“% ........ 3
Limestone..1’ 4%
13, Shale ceuiii e et e e creaae 0
B T T 1
15, Shales, aud concealed - ... oeeoioiniaaa.. 45
16. Coal,Coleman ... . ettt iaien reeane 1
17, Slate, dark. oo et i e 0
18. Limestone, Coloman (Tpper Cnmbridge)
B TR DY Y T A 10
20. Sandstone, and concealed oo iinieiniiiiiii i 15
21, Shales, 8nDAY . oenvene et ire e e 15
Coal ....... ... 3
22, Coal, Philson....... 3 Slate, black...... !)”§ Ceeee. 2
Coal............. 6"
23 Firoclay. .o ool 2
ot s, P SHASIISTE b 401
{Lower Cambridge) Limestone. ... .. a0 gl
25. Concealed, and 8hales....voveeivnnvneiinnnnnnanans 25
26. Coal, Masontown ......c.ooeviiniinaiaoa. .
27, Comncealed ... .o o iein i e cieaaaaas 5
28. Sandstone, Mahoning, and'concealed .................. 100
29. Coal, Upper Freecport.

N— e —

F¢, in.
200
1
100
7
10 4
1
4 6
3 4
132
599

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. 33) from far east of the

[See map, T t.]
- Pitteburgh coal . ............ ...l .
. T'oorly exposed (shales and sandstones)
. Sandstone, Upper Mahoning..........

. Coal, Mahoning. ... ... il

[ O 1

NOUARNm

. Coal, Upper Frecport.

lachian field will begin at Steubenville, on
the Ohio River, and keeping south of the
former line, end at Davis, Tucker County,
West Virginia. Thefollowing succession
(Fig. 39) was obtained opposite Steuben-
ville by combining the surface observa-
tions with the records of drill holes and

425

shafts:
Opposite Steubenville, Ohio.
{See map, Ij.]
Ft. Ft.
1. Pittsburgheoal ... ..iieiiimininnnnnn
=== 2. Shales, sandstone, and concealed . . 100
3. Shales .............. 15 % 200
B e 4. Sandstone, massive, Morgantown .. 83
5. Limostone, fossiliferous, crinoidal ..... 10
6, Red shales. .. ......c.ccoooi ol iieeen 40
7. Concealed, with shales and flaggy sand-
-3 ) L 100 142
8. Coal ....ccnnn.s .. 1
9. Shale ........._.. 1
10. Limestone, fossil]
bridge . 2
11. Shales, drab 8
12. Sbhales, with coal, Masontown 2
13. Shales, gray 5 145
14. Sandstone, Mahoning, and concealed |
UDdEr TIVer.....v.caneenieciananaaanans 130 )
15, Coal, Upper Freeport.
FIG. 38.—Section _—
il,t Broad Top, B4 117 SRR 499
a.

.

This shows a westward thinning of about 100 feet
for the series between Pittsburgh and Steubenville.

Section under Washington, Pennsylvania.—Near Wash-
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
the record thus obtained of the Thayer oil well, as

. Sandstone, Lower Mahoning ........o....uen e emnaneaeenn

Alleghany Mountains, in the center of the Broad Top
Basin, Bedford County, Report T?, Stevenson, page 60:

Broad Top, Bedford County, Pennsylvania.

=== Section opposite Steubenville, Ohio.—The next line of
sections in this series across the Appa-

130745

’
Fic. 39.—Section

opposite Steuben-
ville, Obio,
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published in Pennrylvania Geological Report, 1886, page 764, we get
the following for the Barrens thero (Fig. 40):

Washington, Pennsylvania.
[Sve map, J k.)

Ft. Ft.
1. Coul, Pittsburgh._ ... ... ............
2. Sandstone. .......... . 65
3. Shale, black and red.. . 70]
4. Shale, red.......... 30, 220
&, Limestone ............. 5
6. Sandstone, Morgantown 50
7. Shale, black .............. . 25)
220" 8. Shale, red and variegated............... 60 |
9. Sandatone, hard ..____._.._ ... ... 200 yos
10. Shale, black ...oo..oioiiiiaiiiiiiiacaan 37(
11 SADASLODO . - - vevnesomansoeneaianaans 17J
12, Shale, red, V‘ulegwted .................. 34
13, San(latone, Upper Mahoning............ : kil
14. Shale, olive green _........i............ 4
15. Sa.ndstona, Lower g gray, fineflaggy .. } 39
Mahoning...... white ............ 17 “
18. Shale, dark, to place tor Upper F reeport
[T P 28
B 548

Nos. 8 and 12 are the beds which
“cave” and give the oil drillers so much
trouble.

Section near Cannonsburg, Pennsylva-
nia.—In the vicinity of Cannonsburg, a
few miles northeast from Washington,
the record of a well drilled for gas on the
Boyce farm, furnished me by Mr. Wm.
8. Stevenson, assistant superintendent of
the Philadelphia Natural Gas Company,
gives the following (Fig. 41) as the struc-
ture of the Barrens there :

Near Cannonsburg, Washington County, Penn-

'p193

sylvania.
|See map, J 1.] Fe, Ft.
1. Coal, Pittaburgh.. ..
2. Limestone, blug, 20
3. Slate, white, soft 46
4. Shale, red.. 36
3 5. Slate, blac 9
6. Shale, red a7 2%
7. Saudastoune, gray, hard 10
8. Slate, black............ 20
9. bnndsmne, gray, hard, Morguntown 38)
10. Shale, red 25)
F16. 40.—Soction at 11. Slate, black.... ... 5
Washington, Pa. 12. Sandstone, gray, hard 20
14. Slate, white, soft... veeeas 10
14, Sandstone, gray, hard .......ceeniiiiiii i cicie i, 20 |
15, Slate, black. .. .ec .o iiiiiai it iiee e e ee 15
16. Sandstone, gray, hard. ... ... .iiiiiiiiiireneeaain... 10 190
17. Slate, black. ... ... it ciiiiiii i cr i siceaae e 25
18. Sandstone, gray, hard ...l 5
19. Slate, DIBEK - oo eI 10
20. Sandstonu gray, hard ..o ... 20
21. Shells and slate, gray, hard..coeeereiicacritinsieceaic i, 25)
22. Slate, DIACK, BOLL -ovovrteeine iinae e cee i circiecraee e 40
23, Slate, wn.h co.al Mahoning. .o .emieecineaaieaeiraciraa e 15
24, Shells, hnrd ................... 2
25, Slate, b ac soft ....................... .. [ 40
26. Sandstone, Whlte bard, Lower Mahoning. .....ccocvecueernnnnn 45 U
27, Coal, Upper Freeport Fic. 41.—Section

—— nearCannons-
Total. covee e rrerr v neeeesannaanonan FEPNRPP— 557  burg, Pa.



WHITE.] THE BARREN MEASURES. 79

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-

ton County. In the vicinity of Morgantown the
entire column of the Barrens is exposed, and there
the following structure is exhibited (Fig. 42):
Morgantown, Monongalia County, West Virginia.
[See map, M m.]
227¥, Ft. in. Ft. in.
1. Pittsburghcoal ... ool
2 Fireclay . ceieni it ciieriee e 2
3. Sandy shales and sandstone....................... a2
4. Coal, Little Pittaburgh .ccceeooimaiiiiiaiiann, 1 6
5. Sandy shales ......c.ieeenimaiionrnaa e, 17
6 Limestone.. ... i 1
7. Yellowish shales with ironore.................._. 10
8. Sandy shales, and concoaled .. ..., _.......... 17
9, Sandstone, rather massive . ... ... .........o..... 25 297
10, Sandy shales, and concealed..... . ....._......._. 15
11, Massive sandstone .....o.coiiieiiiiiiiiiiiniienens 20
12, Bluish green sandy bed; .......................... 20
13. Black slato, fossiliferous....... ... ... ... ..., 1
14. Limestone, Clarksburg . ... ... .ooaaio. . 1
15. Shales and sandy beds. .. 45
16. Sandstone, Morgantown .cc..oei oo oiiiian o, 20
17. Elk Lickeoal. ... .o iiciiiaaneae, 3
18. Shales, and concealed .. 55
19. Limestone, crinoidal... ... oo oo, 1 6
20. Variegatedshales ....... ..ol 8 6
21. Limestone, Upper Cambridge...oceeeaeaaaoo. .o, 1
22, Shales .- erv e e ceeer e 14
23. Sandstone, Upper Mahoning. ..c.coiievniannnn. o, 3 6
2{. Shales and shaly sandstone.......cccoceeocemua.... 30 187 6
' (larE 25, Massive sandstone, Lower Mahoning............_. 100
26. Shales . ovoniiiee i iirer e cie et n . 40
27. Coal, Upper I'reeport.
e T TR 561
The black fossiliferous slate, No. 13, represents

Fi6. 42._Section at Mor- bhe horizon of the Little Clarksburg coal, and is

gantows, W.Va.  yore 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.
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Section near Little Falls, West Virginta.—In the vicinity of Little
Falls, Monongalia County, 9 miles above Morgantown, the basal mem-
bers of the Barrens can Le obtained more in detail

051"

FiG. 43.—
tle Fall

8, W, Va.

than in the Morgantown section, and the following
(Fig. 43) shows the structure there:

Little Falls, Monongalia County, West Virginia.

[See map, M m.]

It in. Ft. in.

1. Pittsburgh coal ....c.coivieueiaana i
2, Shules, sundstoues, and concealed................... 100
3. Sandstone,inknob ... ... ..o, 5
) ) 1 S 15
6. Massive, coarse yellow sandstono. ...... ... ... ... 21
6. Coaly shale, Little Clarksburg .... ................ 0
7. Limestoue, fossiliferous, Clarksburg ................ 1
8, Concealed, shales and sandstono.... ............ ... 47
9, Limestone, nodular ... .. ...l 3
10. Gray and yellow shales..............o.....o. .. 9
11, Black 8lAt0 .. coecraere e ce e iaiia e e 3
Coal.. 12¢
Coal . %Sln 0. 1”"% 1/ 57
12. Coal, Elk Lick . Coul........ 4"
Concealed with red shale 15/
Coal,good ......... ...... ¥ ¢
13, Bhales cuveeemmniini e ceecceemneemevanaceeaaee 8
14, Limestone, gray and buffin several layers, Elk Lick. 6
15. Flaggy sandstones andshales....cooovoemnveaa ... 22
16. Sandstope, massive, pcbbly at base for 4 feet ....... 15
17. Concealed, probably shales .........c..oooiiaaan.. 31
18. Fossiliferous shale, crinoidal........... e reteeaaaas
19. Concealed, red shales and impure limestones .......
20. Limcstone, light gray, Upper Cambridge............
21. Shales and flaggy sandstones 24
22. Sandstone, rather massive ... oLl 19
23. Concealed,andshales.....ooocieviiar i cinas 16
24, Sandstone, Upper Mahoning, massive. .............. 53
25. Coal, Maboning.......ooiiaiimivaai i
26. Shales and concealed ...coeemveivemnnnoiaaeannaa.n. 27
27. Shale, groenish, sandy.. ...l 11
28. Sandy shale and flaggy sandstone. .. . 5
29. Shale, greenish ellow ..covviinioiianiieeania . 12
30, Concealed, probably shale .............o ... 17
31. Lower Mahoning sandstone 26
32. Coal, Upper Freeport.

Total...oovirianerecrennen e rmerremecamnemmreana, .

]
1
7
6
25 0
7
16 11
¢
105 83 4
)
10
6 6
1
6
10
g 1051
6 )
1
1
|
|L 9% 8
6}|
-, 887 8

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,

Lt about 15 miles east from Little Falls, and there the
Barren Measures admit of vertical measurement by
combining surface exposures with the record of the
Orrel Coal Company’s shaft. The result is as follows
(TFig. 44):

Newburg, Preston County, West FVirginia.
300"
[See uap, N m.]
200 Ft. Ft,
1. Pitisburgh coal oL oL iiiea...
2 Firo.clay oo it creerectinae e 5
. 3. Concealed. ... oia i viiaer e 14 |
4, Shales, BantlY «.o .ot cereeecararaean 30 & 300
5. Coucealell. ... iiiie e i, 230 I
6. Sandstone, pebbly, Morgantown . coaeocoveenaeean oo 30}
T.Concealed oo i iietereiaaans 15
8. Sandstone, flaggy ool cnaniean T T 12 } 35
9. Shales, sandy coooiiiiiiinenonnas e ecaneeeaneas 10
10. Shales, dark, fossiliferous (crinoidal) ....ooveene..... 15
11. Concealed. ... .:oi it iiriiinianeia e 20
12, Red, marly shalo ..o iiieerimniiaraivamaeicaenen 5
13. Coneealed. . . .o. iiiiiiiiiir ciiiienan i 40 95
14. Sandstone, YelloW . oo oo ieri i i ieieaan 16
15. Concealed - o v i et et rce i aaaa 15
16. Tiro clay and shales . ... ...l 5
i 17. Sandstone, massive 20
-E 18. Suudy shalo. ool 10
% 19, Sandstone, masyive ...l ciiiiiiiiiaaas 10 L 110
Y 20. Concealed 10
:13:4 21. Sandstone 35
LR ) T (T T RPN 25
23. Coal, Maloning .. .. 1
4. SANNSTOIO . 4o ee e ceanamneraneanaancancanmaeneenenn 40 )
I N 2 |
%é 26. Sandstono 4+ 80
"‘E 07, Shale. o imescaarae e 1 I
E 425" V28, Sandsfone. . ...oooieiieii s 3)
! 29. Coal, Upper Freeport.
40 O 7S EO U a5
1,0 180"
lad This is®in the same geological trongh as the section
4st)  at Ligonier. (Fig. 36), and, as will be observed, agrees

Fic. 44. —Section at with it in having an nnusually large interval between

Newburg, W.Va

the Pittsburgh coal and the base of the Morgantown

sandstoue. It is possible that the Upper Mahoning sandstone should
not include Nos. 17-20 at this locality.

Bull. 65——=G
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Section near Fairfax Knob, West Virginia.—About 50 miles east
from Newburg we come to the North Potomae Coal Basin, the south-
ward extension of the Cumberland or Georges Creek

tield of Maryland, and there, in the vicinity of Fairfax
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 Pittsburgheoal. ..oooveieie i iieercsae e
2. Shales aud concvaled .. ... ... ...l 85
ol Lo T v
3. Coal, Little Pittsburgh .. ¢ Slate . 0/ 675 _..._...... 3 9
Coal.. 07 6"
F ) T - T 10
(e o
B Coal..ooovnnnnnnns \Slate:::::: 4 3
[Coal.......
6. ¥iro clay andshales ......... 10
7. Blue ahales with iron ore ... o ceveeeee o iiiicaiae. 15
B. Black 8late .oooee e ie it rena. 9
Conl.. ¢ 8
9. Coal, Little Clarksburg .. % Slato . 0 4”} ........... 2
Coal.. 1V o
10. Concealed, with sandstones and shales .............. 200
11. Coal, and black slate, Masontown....ee.eeuaaoo ... 3
12. Shales ..ououiiie i iiiaaaaaas 50
. (13. Sandstone, Massive .......cieee-veraeermerraaaniianan 25
;%‘ 14, Concealed .......cooiiuuiieriiiai i 9
23 15. Sandstone, soft 1 61
PG 116, Clay, yellow .oeevvoeeeieeeeeieeen oo 6
17, Sandstone ..o oo e eeae e vaaaan 20 ’
18, Limestone, Mahoning . 20
wp (19, Soft shalo. ... e 1
'E 20. Hard shale .....oiiioi it iaaes 9
'§ ;‘21' SOt BlAlO. e e v ccee i ranccrenmetaacen cmmmneranaaa, 1
| 22, Slate, light Dlue..ooeecaeeiniame i i 10 ) 42
E 23, Slate, dnrk. .o iiiii e eaaaa. 19
:1 24, Sandatone ... iiiir i reaceceann . eemmn 2
2! 25. Coal, Gpper Freeport,
FIG‘. 45.—Section at .
%‘;{"fax Knob, W. TOtAL - aeeee e e e e 538

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 £oal. The writer saw sam-
ples of the Mahoning limestone, taken from the drill hole, and it was
a dark gray, rather pure limestone,.

No. b is a second Little Pittsburgh coal which is occasionally present
in the Potomac basin and elsewhere.
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Section in Quernsey 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,
Ohio.
s Guernsey Ccunty, Ohio.
[See map, K f.]
Ft. in. Ft. in.
1. Pittsburgh coal.......ccuonau.-
2. Shales .....ocoiiiiiiiiiiaaa 10
3. 15
4. 30 150
5. 75 |
6. 20 )
7. 2
8. 1 3
9. 15
128%" 10, 10
11 35 .
2, Sandstone, pebbly . 25 128 3
13. Shales ............. 5
14. Coal, Bakerstown.. .2
15, Shales ........... ... ...... 35 a0’ (200"
16. Limestone, Lower Cambridge.. 2
17. Shales . .. 5
18. Coal, Masontown .. 1 3
19. Shales 30
4 20, Sandstono, Upper Mahoning... 35 Hz 11
W 21 Coal, Mahoning. .-«.coueeennen. 1 8
22 Shales.........co.oiiiiiiiana.. 5 |
23. Sandstune, Lower Mahoning... 30 J
F 24, Shales ... ... ...l 5 =
s 25, Coal, Upper Freeport. ';?' )
F16. 46.—Section in BT 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), ac-
cording to Mr. Minshall: 200l e
Burning Springs, Wirt County, West Virginia.
|See map, P g.]
Ft. in. Fe, in,
1. Pittsburgh eoal .evieiciieniiineaanaaan. ees
2. 8hales . ..o eiiae e A ] 1
3. Limestone . ....ccmeioiicanenane.s 10 o200
4. Concealed . 180 j
5. Limestone, crinoidal ............... . 3
6. Coal, crinoidal ....._..._......_.... . 8
7. Shales |
8. Limestone. . H
9. Concealed .. [y
10. Sandstone I
11. Shales J
12, Coal, Uppor Freeport. F16. 47.—Section at

————  Burning Springs, W.
T PPt 97 8 Va.  EoPRUEN
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Section mear Huntington, West Virginia.—Near the sonthwestern
limit of the district, in the vicinity of Huntington, West Virginia, the

F1G. 48.—Section 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:

Vicinity of Huntington, West Virginia, along Ohio River.

[See map, S 1.]

. Ft. Ft.

1. Pittsbargh coal .. ... ... ... ..l
2. Red shale, containing limestone nodunles . ... ........ 28
3. Savdstone, shaly ........oooi liiiiiiiiiaaaa 16
4. Red shales and shaly sandstone 101 & 197
5. Coal, Little ClarkSDUTE - oeeoooeeereeeemsennns 2 |
6. Sandatoue, massive, Morgantown .............o...... 50 )
7. BlkLick coal ..ovenieit i it ciiiai s, 2
8 Firoclay.....ccovvioi et i, 3
9. Shales, deep red.... 103 g 106
10. Limestone, crinoidal 2
11. Coal, crinoidal . .. ...coii e 2
12, Red 8hales .o ocveveee it ieiiai e 4 ]
13, Limestone ...... ... iieiiiiiiiiiniiiaiiaas e 4 r 185
14. Shales and sandstones 175 ’
15. Limestone, Lower Cambridge 2
16, Shalog. . ocon. et e e 10
17. Coal, Masontown. ..o oo e, 1
18, Shales ..o i e aas 30 | 166
19. Sandstone, Mahoning .. 125 J
20. Uppor Freeport coal.

B R _6—60

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.—In the vicinity of Charleston,
West Virginia, and just north from it, the Barren Measures attain a
. grealer thickness than anywhere else in the Appala-
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 :

4 Near Charleston, West Pirginia.

|Sce map, S 1]

Ft. Ft,
1. Pittsburghcoal ... oooeivaiaaa.ase
2. Concealed red shales angd sandstono. 140
p 3. Sandstone, MaRSive . ... . iiio..s 30 320
“® 4. Red shales, sandstone and concealed . ... 150
5. Coal, Elk Lick .........o....o...cc.. .. 1
G Shales .o .- 10 l
7. Sandstone.... 30 70
8. Shales, marly, with limestone nedules....... —........... 30 ]
9. Limestone, impure (crinoidal hovizon) .........o... ... 5
10, Dark red shales with iron poduoles ... ....... .- 30
o 11, SHIES. e iiiiie et eae e aa P 25
12. Coal, impure, Bakerstown .- 5
13. Fireclay and ghales. . oooo i iiiiiiiiicacaaenas 5 5 215
14. Sandstone, massive, pebbly.... oo iiiool. 30
15, Shales nnd sanilstone 100
., 16. Shales, with streaks of conl, Magontown ................. 20
17, Samdstone, very hard . ... ...l 25
18, Coal, Mahoning .......... 4
19. Massive sandstone. ..o iiie it cieneas 5
20, SHAleB o ov it cneeesermacscaeinaenanacn 10
21 Coal, Upper Cannelbom ..o oioiensicvnenrianrvcnnannn-n 2
22, Sandstone, massive ... .. 50 189
23. Sundy shales. ... ooveeiiiiiiiaaaa.. 15
24, Coal, Middls Cannelton _.._.. 1
25, Black flint .........ccoiaaaln .- 5
26, Shales. ..o it i iianaatenactiaaaaaaanccaaaaean 2
27. Coal, Upper Freeport.
Total..... e iaeeeeeemmetetmceriesenermanae nononenaaenan 500

As may be seen from these sections
Jjust given, many of the beds which have
received distinet names are not persist-
ent. They occur at some localities but
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-
scribe them in more detail as exhibited at

¥y . . e
F16. 49.—Section near Charleston, W. Va. their type localities and elsewhere.
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CHARACTERISTIC HORIZONS.

THE PITTSBURGH 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 75 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:

Pittsburgh coal coooo. el

L0 1 2 to 8 feet.
Blue Lumpore... .. oo iaecaiiiiiiiiiiaan, 1 to 0 foot.
Clay..oontveaane A 4 inches to 1 foot 6 inches.
Condemned flag ore....... .. ..o.aiiial... 1 to 0 foot.
Clay coeeieemme i iccaaeaa, 4 inches to 2 feet G inches.
Big Bottomore.................... 1 foot to 1 foot & inches.
ClaY it i 10 inches to 5 feet.
Red flagore ..o voimvineneniiiin... 2 inches to 6 feet.
L83 B 1 to 3 feef.
Yellow Hag ore. . cco..ioioimieeiccain ciie e 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. V. H. Oli-
phant manufactured iron so long and successfully at Tairchance.
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
ferrnginous 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 PITTSBURGH 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 halt 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 below, but
they may probably both be splits from the same bed.

The Little Pittsburgh coal i3 quite persistent at the northern end of
the Appalachian coal basin, but it disappears southwestward across
West Virginia and is seldom seen beyond Harrison County. 1t 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; but 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
agricultural 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 conglomeritie.
This rock rises from the bed of the Youghiogheny River at Conunells-
ville, and was named from that locality by Dr. Stevenson. Being one
of the cliff rocks in the Barren Measures, it has played an important
part in shaping their topography. It is especially hard and massive
in the Cumberland or Georges Creek basin, and the rounded hills
which hold the ¢ Big” (Pittsburgh) ¢ vein” rest on a platform of this
rock, which, owing to its erosion-resisting power, makes a bold terrace
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 au 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 cliffs at many
points along the Monongahela River between IFairmont and Morgan-
town.

At Connellsville the top of this stratum 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 building stone. The thickuness 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. It 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 %late,
which is filled with fish remains, teeth, scales, ete. The deposit in
question is rarely more than 1} 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 ¢ G-foot ” bed.

THE CLARKSBURG LIMESTONE.

Directly under the last described coal there often occurs a limestone
which is finely exposed in the vicinity 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 compact, and come out in peculiar rhomboidal
blocks. This entire limestone series is 20 to 30 feet thick, and some of
the layers are quite ferruginous, so much so that they were mined for
ore many years ago at an old charcoal furnace on Elk. Some 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 horizons 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 buailding the State University and other
structures, At this typical locality the top of the stratam 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 mediam 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 are 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 beeu quarried 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 line 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 Saundy, 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 County, 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 fect, this stratum is 35 to 50 feet thick, and
generally contains salt water.

THE ELK LICK COAL.

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

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

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

In Westmoreland, Fayette, and Alleghany it seldom exceeds 2 feet,
and is gencrally 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 Bruceton 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 section (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 KLK LICK LIMESTONE.

In sections 37 and 43, a limestone is seen at a short interval below
the Elk Lick coal, and from its occurrence at this horizon in Somerset
County, Pennsylvania, it has been termed the Elk Lick limestone by
Mr. Franklin Platt, of the Second Geological Survey, Pennsylvania.
The stratum in question occurs 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 descending the column of rocks.

The bed in which these fossils occur has received several names.
The geologists of the IFirst 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 Pennsylvania
has termed it the Crinoidal limestone. This latter name is so well
kpown 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 constant datum from which the geologist can
measure either upward or downward to identify the rocks.

When once 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 distinetly dif-
ferent from anything else. Prof. Stevenson thus aptly describes its
general features: * Dark bluish or greenish gray, tough, and Dreaks
with a granular surface much resembling that of a coarse sandstone.
* * *  1In all cases it is fossiliferons 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 cri-
noids,

Throughout Pennsylvania this stratum comes about 275 to 300 feet
below the Pittsburgh coal, and the same distance above the Upper
Freeport, though oceasionally this last interval i3 increased to 350 feet.
The rock is rarely more than 2 feet thick, and often not so much, but is
woaderfully persistent. Even when not present as limestone its hori-
zon is almost invariably made known by the fossiliferous 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,
ginee 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 Volcano uplift at Burn-
ing Springs and other points, still hdlding its characteristic fossils. 1t
disappears, however, in passing from this Little I{anawha region south-
ward to the Big Kanawha, for when we come 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 crinoidal 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
tbin 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, occurring 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 extent, and that is at
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Burning 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. Some very finely preserved fossil Brachiopods
and Lamellibranchs have Leen 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, P’ennsylvania, is probably
identical with this bed.

RED SHALE BEDS.

Throughout most of the Pennsylvania and West Virginia region, the
Crinoidal 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 runs into the
hole and fills it up, so that casing must be put through the stratum as
soon as the drill has penetrated it. IFromn 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,
oceurs near the center of this shale interval, The bed is 3 to 10 feet
thick, and in Ohio is generally called 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 under the Crinoidal limestone, and again as in the Berlin sec-
tion (37) it contains 3 or 4 cnal beds, and as many limestones. Some of
these, however, are rather persistent and will be referred to in detail.

TIHE BAKERSTOWN COAL.

At some localities in western Pennsylvania a bed of coal is found 75
to 90 feet under 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-
uable 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 104 feet thick comes into the series a few feet under the
Crinoidal limestone horizon. This was termed the Saltsburg sandstone
by 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 occurs 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.

TIIE CAMBRIDGE LIMESTONES.

At many localities in Ohio two dark fossiliferous limestones occur
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 correspond to the two in Ohio, only there they are 60 to
70 feet apart, and the upper one 90 to 120 feet under the crinoidal 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 TFossiliferous limestone of the First Penmnsylvania
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,
bat in Pennsylvania it is sometimes a massive sandstone, and 60 to 90
feet thick.

The Lower Cambridge limestone is identical with the one termed
Brush Creek limestoune 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 GO 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 being 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
occurs 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 outcrop. In the Berlin section,
(37), the Lower Cambridge limstone appears to be represented by the
Philson 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. It
attaing its best development in the region of Masontown, Preston
Counnty, 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
Maboning 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 it 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 measured in the MeCoy 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 5 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 assigued 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 Measgures, 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 bhills long atter 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 quarried along the Ohio River hills in Beaver
County, Penansylvania.

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 Kaunawha 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.

THIEE MAHONING COAL.

This is the coal bed which is so often bouud 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 a very widely distributed coal bed, and frequently attains
commercial importance. It is the coal No. 7 of the eastern Olio series,
where it is 3 feet thick and very excellent fuel. It is mined at many
localities in Olio, 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 of Coalburg; 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
Creck Mountains, at the southern line of Logan County, and the same
bed is 5 feet thick along the Tug brauch of Big Sandy, and in the
Peach Orcltard 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 Orchard.

THE MAHONING LIMESTONE.

Occasionally a limestone comes into the seri¢s immediately under the
Mahoning coal. In Beaver County, Pennsylvania, it is often 5 to 8 teet
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thick, and is locally termed the ¢ Summit” limestone. It is not a per-
sistent bed, being much less so than the coal of the samne name above,
aud when present it is often impure and ferruginous. In faet it is ocea-
sionally an iron ore, the Johustown 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 Malioning 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 5 feet ot excellent ¢ block”
coal. [t comes 90 feet above the base of the series, but the interval
constantly decreases northward, and at Charleston is only 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 lomogeneous, and often an excellent building stone. Though
occasionally containing pebbles, it is much freer from them than the
Upper Malboning. 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 Tuunelton, Preston County,
‘West Virginia, guod fire clay occurs at the horizon of the Mahoning
limestone. i

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

Ball. 65——7

"
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THE KANAWHA 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
the ¢“Black Flint.,” It makes its appecarance in the section first at
Cbarleston, and oceurs from there southward along the river until the
Barrens disappear from the summit of Gauley Mountain, 50 miles dis-
tant.

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. 1t 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 regiom
since it protects the underlying beds from erosion. Through the agency
of heat and cold it finally breaks down into oblong and rudely rectang-
ular blocks which everywhere line the beds of streawms and cover the
surface below the line of outcrop. 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 distinctly 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 miecroscopic examination has been made.



CHAPTER V.
THE LOWER COAL MEASURES, OR ALLEGHANY RIVER SERIES.
THICKNESS, CHARACTER, AND EXTENT.

Below 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 gencral 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 an argument by some geologists for
breaking up the old nomenclature and rearranging the Carboniferous
into new groups, but this nomenclature is go éonvenient, 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 purposes 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 ¢an not be improved upon.

The Lower Coal Measures, as now limited, begin at the top with the
widely distributed and valuable Upper Freeport coal bed (a horizon
which is easily recognized anywhere Ly 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 scries varies greatly in different portions of the
field, being not far from 300 feet in western Pennsylvania, 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-
99
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dotte and Tug Rivers. Just where this great thickening up begins in
going southwestward from the Pennsylvania 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. It is nearly everywhere
characterized by a hilly country, terraced with a series of parallel
benches which, as Lesley long ago showedd, mark the outcrops 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 counfined to the topography of the Lower Coal
Measures, since they are due to o general law of erosion, but are only
more conspicuous in this series bécause the coal beds are mmore 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 Iottsville
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 coal 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
fature 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 outcrops, 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 limestone. Lower Kittanning fire clay.
Upper Freeport sandstoue. Lower Kittanning sandstone.
Lower Freeport coal. Buhrstone iron ore.

Lower Freeport limestone. Ferriferous limestone,

Lowaer Freeport sandstone, Patnam Hill limestone.
Upper Kittanning coal. Clarion coal.

Johnstown (Cement) litnestone. Brookville coal.

Middle Kittanning coal.

Other beds have been named in this series which have a local dis-
tribution, but those given above are the main ones which ecan 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 stretch unbroken around the southeastern margin
of the Appalachian field, from the Pennsylvania line down through
West Virginia to the Great Kanawha, 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 Pennsy]vaﬁia 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
gections. The identifications 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 publicatian 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. Itis 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-
pects, but welcomes, the kindly criticism 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 section; but
there are very few cases where some one of the seams in a given section
»an 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.

Section at Blossburg, Pennsylvania.—The structure of the Lower Coal
Measures at the northern end of the Appalachian basin is given as
follows (IMig. 50) for the Blossburg region, Tioga County, Pennsylvania,
by the I'irst Geological Survey of Pennsylvania, Final Report, Vol. 1I,
page 520:

Blossburg, Tioga County, Pennsylvania.

[See map, B w.|

1, Conl, ** Rockeovein ot i s b el oning: v hatn bl i3 3
2. Concealed -......... 22
3. Coal, “*Seymour”.. 5
4. Slate and sandstone........ 10
N 8. Concestled ..., i inevannind 10 g 47 10
. {#71°° 6. Sandstone, pebbly, with thin coal near top .. ........ 710
270" 7. Coal, “* Dirty vein” 3.0
8. Slate and sandstone ... 30
, ORY 20l T e Tl
b {0 L TIE N e S O s ST e 3
h-Blate . is ot s L e S e o o 20
BORlE 3 6"
12. Coal, ‘‘Bloss vein". g ifire clay .5’ 0"% ............. 10 6
36 ho'e" 7 Coal...... P :
196" 13. Argillaceons sandstone, with two thin coals ....._... 13 6
= 38" 4 -Coak * Pear Creak i oo os il da e i e 3 6
Fic. 50.—Section at 15 Sandstone.
Blossburg, Pa.
1] 7)) Epa i Wy R e e o T Rl 163 10

The ¢ Bloss vein” seems to be identical with the Lower Kittanning
bed of the Alleghany River, while the ¢“Rock vein” and ¢ Seymour?”
are possibly identical with the Upper and Lower Freeport beds, fespect-
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. I'ranklin Platt, in Report G, pages 166, 169,
Second Geological Survey of Pennsylvania :

Fall Brook, Tioga County, Pennsylvania.

[See map, B x.]
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Fic. 51.—Section  19. Sandstone.
at TFall Brook,
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Section near Karthaus, Pennsylvania.—About 65 miles southwest of
Blossburg, in the mnortheastern corner of Clearfield County, Penn-
sylvania, the following section (Fig. 52) of the Lower Coal Measures
is reported from the vicinity of. Karthaus, by I1. D. Rogers, in the First
Geological Survey of Pennsylvania :

Karthaus, Clearfield Counly, Pennsylvania.
[See map, E t.] Ft. in,
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& BIreala Yol R s e R S 5 B e e e w s ama s e NS
6. Limeatons, $IlCE0Us oo v it et dfhc cog i ciarask n s cogn rys R )
g E T NS R ORI TS T e R AT e R Y il
8. Sandatone brawn s RS S e e s 7 .- 26
9. Coal, Lower Freeport.. e Ll s 3
10, Slate ..................................... i e ]
11. Sandstene, gray, Freeport.-c.caeececcecnnsomeiceenn o 32080
12, Conl, Upper Kittanning. ...zl oocicoiioiiiiieln e o R
13. Shale comtaining iron Ore: . - .. ... cooi.iiiiaiasnls ey 1
14, Coal, Middle Klttannmg ....... R Ll ol
15. Sandstone and slate ......... peti)
16. Coal, Lower Kittanning ..... 3 , GeB D
17. Fireolay. i sia.l 2 6
18. Sandstone, brow 35
19, Coal, Clarion. . 0
20. Fire clav. form 3
21. Shales, contammg iron p § bar ]
22, Shales and slates . Eoihe A
D& Coal BrooRViTle . . o L o A e A 0l o i s v b S R LT S nw o L,
Fi16. 52.—Section 24, No. XII Conglomerate,
near Karthaus, B —
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Section in Horton Township, Blk County, Pennsylvania.—Horton Town-
ship, Elk County, Pennsylvania, lies on the borders of Clearfield and
_Jefferson Counties, 30 miles west from Karthaus and
¢Je  about 80 miles distant west southwest from the Bloss-
# - burg region, In this township Mr. C. A. Ashburner
finds the following section (Fig. 53) for the Lower Coal
Measures, Report RR, page 227:

i

Horton Township, L1k County, Pennsylvania.
[See map, D q.]

Feet.
Coal.
1. Coal, Upper Freeport. . g Fire cla 16
Conls T sttt
2. Fire c]ay and SANASEONG «ocovnvoeaeimraeaennae 6
3. Limestone, Upper Freeport.. 2
4..8laty 8andBtONO . ces vaceiniamosbrescmanaren £ g MR T S SRR - 35
5. Coal, Middle Freeport g ®
6. Boft gray 8lates.. . ceeseeanmaiieeses 25
Cannel.
7. Coal, Lower Freeport . ... % Slate... 21
x Coal .
8. Sandatgne ..i.c.iiio e tosan ; 6
9. :TAvmcatone Lower PreopOrtsvitaat <tk st Eitp st b a i dotetor iea ui . 4
10, Flaggy sandstone and slates. 40
11. Coal, Upper Kittanmng ..... 3
12. Fire clay and slate .......... 2 10
13, Limestone, Johnstown Cement............................... 5
34: Conceled A MG sX 50 D WO P 3 sudeis Se Uttt it i 3 20
15 Coal; Middle KItEannInE 25y et oo ns o i i s R e s 2
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19. Limestone, Ferriferous 7
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21, ea) OO e e o e e e e 3
22. Massive sandstone, top of XITL.
Fi16. 53.—Section in p AL
Elk County, Pa. by O B e B S o B S N W R 327

Section near Brockwayville, Pennsylvania.—Snyder Township, Jeffer-
son County, adjoins Horton, and there, near Brockwayville, Mr. Wm.
G. Platt reports the fol]owmg structare (Fig. 54) for the

Lower Coal Measures, Report H% pages 186, 187:
Drockwayville, Jeflerson County, Pennsylvania.
[See mup, D q.]
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8Oy, Inpare sy s it d e ALY
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2 10. Concealed............... 5 .18
12. Sandstone.. 15
13, Slates...... o 5
14, Coal, Upper Kittanning . hoo LAl Y
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S e ke L e 35
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25. Concealed. . i
26, Coal, Clar]
97. Shales........
F1c. 54 —Section 28, Sandstone, mass 5
near Brockway- G fxt
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Section in Clarion County, Pennsylvania.—Clarion Connty 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):

e

Clarion County, Pennsylvania.

[See map, E o.]
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Fi1c. 55.—Scction
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Section at Miller’s Hddy, Clarion County, Pennsylvania.—
23" Thefollowing 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, Clarion County, Pennsylvania.
[See map, E n.]
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Fic. 56.—Section 17- Sandstone, massive.

at Miller's Eddy,
Pa.
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Section at East 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

Fia. 57.—Section
at East Brady,
o N

follows (Fig. 57) in Report VV, p. 77:

East Brady, Clarion County, Pennsylvania.

|See map, F n.]

1, Coll Upper Frodporl  asecs iieiop cnnnessnnsugsibnassans Thnsanins shaning

2. Concealed and sandstone

Sxaal, UpPer Kitlanning. it o i i O s e e 15D
& Nandstone . ko Tk et R s o B TR L s 9

B Intap vl s e R e e S S e it S T Sy 8740
6./ Conl, Lower Kittauning oo ot byl it saiea s o Nt el o #8010
7. Shale, with sanastone: 22 . citac Bora i ieundia: R g A 40 6*
8. Limostone, Ferriferous.....caceaiacaancaann.. B le TR s e 10

LI 610 2k R et st ey el B A BT i e S el JLIB Y S R 2.8
18, Coal, Clarion o s mb s e S S i e e e 97
L BN ebine; o3 e e A A T S P S T L e s e 23

12, Coal, thin, Brookville.

. Sandstone, No. XII.

Section near New Bethlehem, Pennsylvania.—Mr. Chance gives the
following (Fig. 58) as the structure of the Lower Coal Measures in the

50"

Fic. 58.—Section

near New
lehem, Pa,

Beth-

vicinity of New Bethlehem, on the Red Bank River, in
southeastern Clarion County, VV, p- 88:

Near New Bethlehem, Clarion County, Pennsylvania.

|See map, F o.]

It
1. Coal, UDper BYeehOrt & ial o o o e a o o o Grw SN e 5
B e IRy s o e b i AT a5 s A e e o 3
3. Bandy ahale aiad SAndEtOGe T oo 30 o0 e A e ba o ad 42
4.: Coal; LW eR e naeDoTtc ts s £ e, i e R e & e 7
B g Gl o e A e s T s g e 3
6. Concealed, sandstone, and shale 63
7. Coal, TInper: I ItbAnting ¢ 25«8 St i e sl skl R ik T g 3
R G o e AR St e 3 st b Al Al e Qe R R R R W S 4
0, Shale it b o s S L R R e e 43
10: Coal, Mindlo Eittahblng () thaim i e BRiR Lon o e St s ohe 2
08 P ) U PP P, R e S R R S S T R O s SR
13, Conoenled e catiadtnibiaiort s vadee it iR T e G0
18, :Ore; BubTSLon G 8 e e S e o L el 1
14. Limestone, Ferriferous .. 4
18 Concanlad e ml o e R A B e Ty as o5 st 50
16. Sandstone, top of XII.
jo V.18 RIS b e S o R R SR L S A Ry 295
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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, Butler County.
[See map, F 1.] Fe: - FE AR
1. Coal, Upper Freeport........cocvaeriuecicioncad R 2 2 6
2 Bire BlaY icearncnciiceieeionacanans ) 5
3. Shale and sandstone................... i 55 } s
4. Coal, Lower Freeport-....ceeueemmeereass i 2
) 5. Concealed, and massive sandstone..... 5 4ﬁl 0
6. Massive sandstone ...................ceee = 15§
7. Coal, Upper Kittanning 3
3' 8. Concealed, andshale.......o.coocoaian... %y 55
10" 9. Coal, Middle Kittanning (?)...... 3
30, Concaaled P e R Tl s pw s s 10)
{
55'165" .
J
i3
U
60"

Section near Ore Hill Furnace, Armstrong County,
T16. 59 Seotion in But. Pennsylvania.—In the vicinity of Ore Hill Furuace,
ler County, Pa. A pmstrong County, Pennsylvania, 3 miles below the
: mouth of the Mahoning River, the writer found the fol-
(TR & lowing succession (Fig. 60):
3’ h

2

26"

Ore Hill Furnace, Armstrong County, Pennsylvania.

a0’ 135"
[See mup, G o.]
It Ft. in.
50’ 1. Oqal, Upper Freenort- oo il . il paai. i .t S PEFARGE 266
2. Fire elay with iron ore....... 8
3. Flaggy sandstone and shules. 20% 33
2'6" 4. Bituminous shales ........... 7 5
5‘.,-5, 5. Coal, blossom, Lower Freeport ...
5 © 6. Fire clay and limestones, Lower 5 } 25
Lo bet T Flaggy sandstone and dark shales . 30 3
¥ 8, Limestone, gray, Johnstown Cemen 1
] 9. Concealed and sandstone .. 50
10. Coal, Middle Kittanning - 2- 6
11. Fire clay .... e R e e 15 o3 5
12. Sandy shale . 2
Coal...... 1 LRl UL
75" 13. Coal, Lower Kittanning %Slmle ..... 4 0”2 ............... 5 6
] el L
4. Fireolay......ccc. ...... 5
15. Shales, brown, sandy 20 26
16. Iron ore, Buhrstone ... 1
17. Limestone, Ferriferons 10
F16, 60.— Section neaT 18. Concealed and shales to top of No. XII sandstoue in Al- -
Ore Hill Furnace Teghany BiVer: .. o il ioh i n s i 0is g p e bt 75
Armstrong County: e
Pa. 511 0 [ gy Saprad T sk 4 AN e A D REL SRR X S N 247 6

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

il

65

a*

SE==sanssty

30

’ 40"

Fia,  61.—Section
near Centerville,
Pa.

¥ 539"

Fia. 62.—Section at
Putneyville, Pa.

163, 164.
Centerville, Armstrong County, Pennsylvania.
[See map, G o.]
Ft. Ft in,

1. Conl, UDPer Frarpothicec s iivisorniavhniiocasrsnans coaise 3 10
2, Clay.shales, Wit Trofiore . . a8, . v aiititoeoi v manaianons 18
A -Litestone, Fraehort ...t oo caisiuviaesa rias sansoe suras 5 35
& -Comoealoll .ol aae i ok il B s F e oa % 5 5 a5 15
5. Coal, Lower Freeport... 15 3 6
6. Concealed “........o.... < 22
7. Iron ore, siliceous ........ A % 7
8. Bandstone ool i Soni T L R s B S 15
9. Coal, blossom. . R Sy SR LY Ve
10, Conteslon; -5 i ci Ut AN, S R A L A, SR AR 46
115 Coali Upner- Eittantiipg ot s ab b it o e s 1
12, Uonotaldfl == oo ohil i S i it o Sl e i Sead s + 27
33, Coal, Middle Kittanninpeg it SEras Smms Sl t Ao 2i i D 1=1@
14, Concealed .............. 65
15. Iron ore, Buhrstone . ... 0 4
16. Limestone, Ferriferous . 8
YT, Concealed oo 0 ool f o iaivdelas St e B in v iane SE LN b
18. Cannel slate (Clarion coal)......i.iiiiicacscaadosiaania
18: Conaedled. Fee oy Satits i [ APt sn R b 2l 40
20. Black slate (Brookville coal).
21, Top of No. XTI conglomerate.

L B SRR ATy S e £ DI e A e g PR R il s 208 2

Section at Putneyville, Pennsylvania.—Five miles east
of Centerville is the village of Putneyville, and from
this vieinity Mr. Wm. G. Platt reports the following

ig. 62) of the series H® p. 150 :

Putneyville, Armstrong County, Pennsylvania.

[See map, G o.]

Ft. in.
12 Conl, Unper BReanorh:c o sii sl ns aiditaie | 3
2. Tire clay and clay shales ................... sp512
3. Limestone, Upper Freeport ....... ...o....o.... 5
4. Uoneealedistis criorisamais Rt F RO LR o 10
5. -Olay Rlated sl ool i it Seilah: Tt 2oy b Rt gty 15
6 Coal; ower Fresport 5= otk et judisa s 3
) R e S S e s e U M FE ot e ]
Ry B R T R B, St e 2 Fele L) OE
9. Limest ne, Lower Freeport ceeeeeeveenvicniivnn. SR
Concealed dead il iy diro st tad el ekl v i b el 30
- AR ION e s R ke e L e S )
. Coal, blossom, Upper Kittanning ...........ooo. ...,
3. Limestone, Johnstown Cement bed .coceunooiinanns e e,
VR 0 g SR RS e T el o LU e 3
. Sandstone, friable . 15
- Llonoegled s oo tc s BldiE detisie T i Retigs SRS g et T 40
+ Doal, Middle KUAnNDIng. .o va i ciivissnsninnsantaasis os
v Coneesled ool Lot el O S ik i SR R ) R 30
. Slates, with saudstone’layers............................. 20
-Conl, Lower Kittanning s Sovianprite. Sa o et gn ot o
Fire elay, Impureicoa . do o et amet s 5 N Shie Gk i 6
22 Shales. iy il w 20
. Iron ore, Buhrstone .. 0 &

. Limestone, Ferriferous.
. Sandstone, flaggy ...
. Black slates :

. Cannel slate (Clarion coal) .
omipeR o i o S O ok b Sl S O e
. Brookville coal.

It. in.
450

42

3

53 9
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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) :

Fi6. 63.—Section near
Kittanning, Pa.

Vicinity of Kittanning, Pennsylvania.

[See map, G n.] .

Ft. in.
1. Coal, Upper Freenort .......coooeoiiiiniinenennanaannn
2. Shales, and concealed ........ocoo ...
3. Coal, Lower Freeport ...c.o..o.ooo.o.o.. A
4. Concealed, and massive sandstone. ... ..oevv.ue...... 35
5. Shales and sandsfone..........cciieeunnann... B 40
6. Coal, slate in center, Middle Kittanning iy
YA 2o X SRR SRR RN SRR g 4
8 BanlyBhales i...c.iccpinabaenicnagiioainen e ivia damiek 6
& Wi alay i il e 3
10, Flaggy sandstone ............... L T
11. Shales, dark, sandy, with iron 0re...........cco....... 40
Coal ....., V. 10
[ Slate ..... o
12, Coal, Lower Kittanning .. Coal ...... O B3, S
| Bone...... (Lot
LCoal...... 8 G}
13; Fire-cloy csyeacccccas uy AR (s ST 5
14. Sandstone and sandy shales........ccoeuiananinnn., 40
15::Shaled, WILH ITOD 000 . scciscoaivenanstiamnanivass cimy sy 5
16 Tron e, BORratone S o.ic ool i iidiieiaiicaeatarmiy 0 6
17. Limestone, Ferriferous.. 5 1L 6
18, Sandy ghales ........ccecennn T 210
19, 008kivicas pimucsr eonsinmsinne bmunw %
20. Sandy shales and sandstone ...
91, Cosl, DlaTion - <. <o iaivesastiniiadte ot
22, Concealed, to top of No. XII sandstone ...............

Ft. in.
4
35
2

§ o

Section 5 miles south of Kittanning, Pennsylvania.—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.

carefully leveled by the writer, and reads as follows:

Fic. 64. —Section
south of Kittan-
niug, Pa,

[See map, G n.] Ft. in. - Ft.in.
1. Coal, Upper Fleeport blosmm ........................
2. Tire c]ay R o O T T Sl NP A R L A Y 2587
B EARARLODG on s enas o b S S L R ) |
4. Fireolay and 8bales .. . cciese iitennicaiveoriaivosiinn b,
5.-Conooalall .- :-o-o.: cotdien oo iiiic R o ge dat i e s e g v 5 80
6. Limestone, Upper Freeport-..eo.oooovei.ooiiiviaaniioa, 10
7. Oonoealoll ..ih . incieitacnciiaaansiienat vee T e siy e 35
8. Shales, bluish.....ceevenernn-.- PR DR e SRR |
Conl ..;. 072
9. Coal, Lower Freeport. .. {smm.....l' 8"} .......... 8 6
Coalv.cnil 8¢
10. Five clay and shales ... <v... litu omve e e siha sl iniacie s 10 } 55
11. Sandstone, massive, pebbly, Freeport .................. 45
12, Coal, nger Kltwnnmg .......................... 0 6
13. Slmles 3] R e e Al ooy SRGas ) e Ry ST 20
14. Coal, slate in center, Middle Kittanning. .....c..... ... X0
15. leestone, sandy 158
16. Fireclay .......... 3
17. Sandstone, flaggy . 3
18. Fire clay .......... 5
19. Sandstone, flaggy 8
20, Bhaley, daml. - .. v i il iiice et cesns ot e me Shat s 10
Total....... tecoicnsscsassensisntatass seriaasanciase - 191

Five miles below Kittanning.

The section there (Fig. 64) was




11057 THE NORTHERN BITUMINOUS COAL FIELD. [BULL. 65.

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 (Fig. 65) gives the following structure:

Logansport, Armstrong Codnty, Pennsylvania.

[See map, G n.]

Ft.. . Ft. in.
DAl AT, FREODUTE. . oo i bokie oo e b eomrmqrsonssm sasaas mes st SOE P oy o S onand 3
2. Fire clay 1)
Tmpure limestone
Liwy shales.........
Limestone, good . H
3. Limestone, Upper Freeport ...cc oo....... [ T T e T T P e v 1t} 28
Limestone, * glassy layer” ..... 2 1
v Bl shalessdoeei el cdy 2
( Limestone, good .ccceueeeea.... 2.
45 Bhnden andifive ClaY ke is it st S R LR T T R LR o 10)
Conlir s Tisine 2ol
5. Coal, Lower Freeport .. .. { Fire clay, impure. 2/ 4"% 0
01103 Dl e e W A 1
0, CONCBNIBAY v e itis s i s a R S D i s Splas S s 11( 8
7. Verymassive, grayish white, pebbly sandstone, Ireeport .70 $
B Qo Uhperittanning. . £ i L S R L 0 8
0. DTk BIAY BHAlER L L. S ihe iy Ll o e s potes dmbpasivs Ma RN 20
< Coal . 8
10, Coal, Middle Kittanning. § Slate bl % S0y d
) Coal . G
1§ 58 ) 2 Y o R O St gy Rl el o e AL~ MO P 1
12 EAMOBIONG 5553 #ras wnens inn Fovshs ra R s R ol w a ke p i
13. Fire clay, with limestone nodules in top 8
14, Sangstane. 8 RALY + & S SR Sl o e d ek A e b e e 7 B3
\ 16, :Concanled c(8halespit sty i St Lo gty o Sy it 15
o 10 BIne Bhalas - ok T e s e e B s T T F ekl sA e 20
GO oy s o8 | S I8
Skt i< i 34
17. Coal, Lower Kittanning..{ Coal ._... o 17 L 3 6
o l Slate 1
Coali.. % 21
18. Concealed to rviver lovel ....... et R T Nk P 2
19, To base of Lower Coal Measures, about ............ plrke 80
Fi6. 65.—Section at Lo- e
gansport, Pa. b T B P i R o S e S TR S R e S 208 6

Here 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 limestoue 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
Measures, 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 :

Treeport, Pennsylvania.

[See map, G n.]
Ft. in. Ft, o,

Coal ..coventannnan. 28"
Slate, gray.. e
1. Coal, Upper Freeport { Coal .......... L TR S R AR & 3 3 0
| Slate, dark gray ..... 07 04
| Coal, sulphurous..... (8 BN
S THLO CIBY . inivisanivoinntinnrsrnborassnarirnnarsiioharhs mornnisessnsssywors s 1 63
3. Limestone, Upper Freeport 3 ¢ '
4. Sandy shales .. 20 v 66
57 Coal, Middle ¥reeport 2 l
6. Sandy shales and sandstone .........._......... 39
Cannel slate... & 07
Slaty coal ..... 4G
7. Coal, Lower Frzeport { Fire clay with 11
limestone.... 2' |'
| Slaty coal...... 2 G!:F
8, Firoclay andsbalef..c.cereorevecrionn oanaiiyies 2 ‘||
£g | 9. Sandsione, MASRIVE ..o onieiiaiarnaea i Basn ] 15 L g
%g 10. Coaly slate, Upper Kittanning ................ 0-4 !
5;5 {11. Saudstone, gray, massive .ccececeeecaiecaiiie. 15 J
" ? 12. Coal, Middle Kittanning. .....-.eceeeeciearenn.. 16
F1G. 66.—Section at 13. Fire clay, with limestonenodules in upper half.. 6
Freeport, Pa. <
Dol R i iy P TR 2 155 33

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 fact that there is such a
bed in the series occasionally should lead to careful scrutiny 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 confusion 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 clay, in which a nod-
ular limestone occurs. 1t 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 Iocality 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

Fi1c. 67 —Section near
mouth of Beaver
River, Pa.

about the mouth of the Beaver River, the Lower Coal
Measures thicken up to a considerable extent, through
the local expansion of some members, as shown by
the following (Fig. 67) section of the structure there:

Near mouth of Beaver River, Beaver County, Pennsylvania.

[See map, G k.]

It. Ft, in.
. Coal, Upper TLOBPOLE < » 3o - tonie od o3 rm an beidio sismmmne s sio 3
. Fire'c VT A A T N L AR A T .
. Limestone, Upper Freeport ..........
: “Shitles, 88UQY . ..o vieocpeaccanvenmraccas
Coal, Lower Freeport
Sh‘mlw, pendy il it
. Sandstone, massive, Freeporh
., Coal, Middle Kittanning ..........c.ce.ao 0
. Fire clay ...................................
10. Shales; sandy, dark ... cvoauiciaian oo
11. Coal, Lower Kittanning ................
f o B T SO PN e e R S e S Y s o8
13. Sandstone, flaggy and massive
14: Shales sandy ol iUl Rl et e s a
15. Limestone, Ferriferous - -...eoeeveeeee.nn
16, Black fossiliferous shales ..................
3T - Fime ol bt e et s A Nt T
18, Sandy S B R A e W S S 2
19. Fire clay, nou-plasti
20. Sandstone, flaggy
21. Shales, sandy ..
22. Coal, Brookville
23. Fire clay.......
24, Massive sandsti

61

TS

o

-t
e

emq;g»umu
R e -
QEWOW. Slwd® S
e et N N~
@
<

s

Section at Sewickley, Pennsylvania.—At Sewickley,
Alleghany County, Pennsylvania, a test hole for coai
was bored by Mr. Cochran Fleming, through whose
courtesy the writer had the opportunity of measuring

the uu'efull_y preserved cores from the diamond drill, which gave this

Fig. 68.—Section at Se-

wickley, Pa.

structure (Fig. 63) for the rocks of the Lower Coal
Measures there:

Sewickley, Alleghany County, Pennsylvania.

[See map, H1.]
Ft. in. Ft. in.
. Coal, Upper I"rcopcrt ....................... 2
3 hlecav 4 o
Shales, blue, sand\
. Sandstone . -.... e
Pire Oy i us S b otin e Tl T oI E S i B0
. BENARtORe S Tl b
10 I e e e R e
DAk slate -2ttt soa Lhabd oan gt X!
. Coal, slaty, Lower Freeport
30, Tiveclay goofd /oo T oot e s A
11 Vire alayyaaiid voosagiin ot et it st i
% (Sumlstone 16' 0 %

15

OO CSewRooOe
o
(]
-

emsaghyuu
—
wH oa~wce

12. Gray, micaceons sandstone 44 81

in thin layers Freeport A nis tona 23, i
13. Coal, Upper Kittanning
14 HahiatonBl e e T T
15. Iire clay (Middle Kittanning coal horizon) g
16. Shales, dark, interstratified with fire clay. .......... 48

W
<
=23

73

NP A N it M o & et

x
(==

17. Coal, Lower Kittanning. ... 3 Slatel .ol (v

18. Tire clay, good......... A S e 8
19, ihalls Dlue 16 10

Tolal Goicsiiasmvansivanriondass i Eskeshpansaisasciinaian . 21578
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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,
of Washington and Jefferson College, gives the follow-
ing (I'ig. 69) as the structure of its rocks according
'ler O the record of the Thayer oil well, the drillings from
which he very carefully studied (Geological Survey of
Pennsylvania, 1886, pp. 764, 765) :

s Under Washington, Pennsylvania.

[See map, J k.]

Ft. Ft.
1. Upper Freeport coal—absent  ..qvevvoricuemeceaacsnannn.
2, Dark shale with limestone at llottum Upper Frecport.... 12
2/ BADABLONe, AYK . cpevisa et it id . (a ks whs st o s nHE i b e 36 s 64
4. Sandstoue, b 141 - RO TN ARSI o S\ ixe 16
5. Sandstone, davk, with limestone................. i 4
6. Sandstone, Rard ;L e iheiia 19
7. Sbale, dark . 28 2 55
8. Shale, vaueguted With dark lime. ... b 4 8
9. Limestone, Johnstown Cement { { 11
10. Shale, dark, slaty .............. .. 30
s 11, Shale and coal, Middle Kittanning i ¥ 6
12. Shale, slate and shells ......... . 30
13. Sandstone, grayish........... T 5 26
e S MY+, oiitinc s i o incinn cnifrag pe o b 5 11 115
15. Sandstone, grayish, shaly ...... g e 29
10, Bile anl atolly | vo. i iti i vavs ca i i f e e s b e s e 19
T, . 0
$15.00. - Sectionngder APWL .ic it o h T i daa v oia b ana o » e i d I E A b e 235
‘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, Pennsylvania.—
Near the main line of thg Pennsylvania Railroad, in the vicinity of Car-

penter’s Station, Westmoreland County, Pennsylvania, a

‘.i ‘ well was drilled for gas by Mr. . M. Hukill, who thus
E (Fig. 70) reports the structure of the Loower Coal Meas-
j ures, as published in GLOlog,wal Survey of Pennsylvania,
B 1886, p. 126
l\'MIHIII!IIIII‘JIIl.NIIll

Near Carpenter’s Station, Westmoreland County, Pennsylvania.

[See map, I n.]

Ft. Ft.
1. Coal, Upper Freeport ; 2
2. Flvo BIay (BBAleB) . d.. . oo idicivibinonpianennbsnsrig " 65
3. Coal, Lower Freeport e : 2
R L ) T SR a- 9
5. Sandstone, gray .. r . 30
B, B - i Sl eyt i s T et e SRR b g AR R s aen e nie B A S 5 107
Sandstone, hard. 6 J
7. Sandstone, Freeport ... {Sandstone, soft . 44’} ............... 63
- Sandstone, hard. 13/
b2 1 SRR I e R Bl RS L St PR SR R 15
9. Sandstone ............ 5 £
10. Slate and shells 45 I
11. Slate, black . 97
18. Coal, C]armn or Lo“u' Kittanning. 7
19 ITH CIAY 25 . cnesacdnsmansnssweawadda 12
90, Bhaleandaltelle. 1. . .l iiiil s f o uaionn hye wedV spibonnmn 16
Fia. 70.—Section 21, Sandstone, top of XII.
near Carpenter’s e ity
Station, Pa. o o158 B e AR PR R T S AR S el seeman i 303

Buall, 65——8
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Section under Murraysville, Pennsylvawia.—At Murraysville, West-
moreland County, Pennsylvania, in the celebrated natural gas region,
the top of the Lower Coal Measures lies 60 to 756 feet below the surface,
and the structure of the series is thus given (IFig. 71)
by Mr. Doubleday, from the records of a gas well on
the Remaley farm, Geological Survey of Pennsylvania,
1886, p. 721:

Under Murraysville, Westmoreland County, Pennsylvania.

[See map, I n.|

Ft. It
Coal...... 1
1 {S]am .4..5’§x .................. 10
Conl. o .. 4
2, 7
3. 14
4 50 }
5. B a5
6. 20
T 40
: 8, Massive sandstone, top of XIIL
Fi6. 71.—Section :
under Murrays- TR
ville, Pa. O o T s o G e 236

Section on Beaver Run, Westmoreland County, Pennsylvania.—About
9 miles northeast of Murraysville a well was drilled on Beaver Ran,
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 Counly, Pennsylvania.

[See map, I n.] It I't. in.

. Coal, Upper Freeport 3 6

Gimeealed <.erecrsesi e = 16

i RO Rlabe oo is g snsivia dinie gl < 20 } 44

B 1T R e D 8

. Coal, Lower Freeport 2o

. Fireclay ...c...-..... Sareuy 1)

AL TN VHE TV S RIRIn SIS S I Lo S 1 |

e SNALE, BOPL . ckems voarpesabrnasntrnapenie fubshames 5

- 0ate, DIMOIE . e is dpase fianasuadus sunsan souasn ks 50 e

98T TR T e e s e T2 T 5 J

. Slate, black..:... 5

. Coaly slate, Upper Kittanning ... ) 6

5 SERABOND | ocan-coronsiasssspeane & e 30

. Slate, black...... .8 }

. Sandstone, gray . 11 } 85

. Slate, black...... 3 31

. Sandstone............ S0 A 5 5 J

. “Coal, Lower Kittanning......iaaaaiiaaaaiaai.. A 4

19. Fireclay....ccc.cc.... B T R e Yy e e 25

., Ironore.......... s Ty B e o 6
Ersss ey i'Shdleg, BOBb. . cer it S i dahi e e s a TR , 2
lmm[ "I B O L I (X 18

F16. 72.—Section on : CEDIEER
Beaver Run, Pa. OLAYics s s on simatn ainains i s wu et aoiss 5 43 PMVEES » 98 S n S oENIC R 276 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 struc-
ture(Fig. 73)according to Mr. Wm. G. Platt, H*, p. 266:

rr

F¥i6. 73.—Section near
Richmond, Pa,

Near Richmond, Indiana County, Pennsylvania.

[See map, F p.] Ft.
1. Loal LIDDOE FroBDorl . . i s L anrets o oo smam s waid o
2 Clay S R s 12
3. leestonu 10
4. Shales and thin sandstone vi 20
Coal... thin
5. Coal, Lower Freeport.... { Shales. 15/ } .............. 5
Coal. .. thin
6. Concealed. . 3 10
7. Sandstone 10
8. Clay slate.. 5
9. Coal, U per %
10;- COOPRION - i vin s v W S T wrvnie 6 vt S e E s b pmes 5
2 T RN, Sy - S e B e ot S 10
T2 BANARUONG . o oL (e o safamm i Sos e daith s s hola s P34+ pRbPbrae BT 25
S P ) ) A ST R A 5
14.-Coal, Mlddle EMAaNUInE ca i e civ c2os st nns siin donig cais soss
1B BV o 225 e 5 o ot e m Rt i S
16, Coaly Tiower KA BHDII v ol iovaia s nan inansmatnt s e bndbon
AR C L SRR Rt ec ST R B AR LORRES St R 30
E IR 1T T R o i QUM 0 S APV R T 10

. Limestone, Ferriferous.

Ft. in.

3

6

Section near Lockport and Bolivar, Indiana County,
Pennsylvania.—In the vicinity of Bolivar and Lockport
just east of the Chestnut Ridge anticlinal, Mr. Wm. G. Platt finds the
following suecession (Iig. 74) for these measures as given in H*, p. 65:

Near Lockport and Bolivar, Indiana County, Pennsylvania.

Fi1G. 74.—Section near
Lockport and Boli-
var, Pa.

|See map, I p.]

1..Coal, Uppor Froeports ciaiseicesio i ahc il snas avuoah veses
PRl DY Y T R T e L R LN 6
3. Shales, with ore 1ma88e8 ...cceeeceaaaaaaao.. kS
4. Sandstone and sandy shales.................. 10
5. Fireclay, g0od - .. oot 3
6. Limestone, impure, Upper Freeport .......... 8
52" 7. Thin Dedded Sandstone. - - .o c.eeeeeneozonnnnen 7
8. Clay slates and 8hales..ceus.cieaceneimainnanannn 15
B Conl; Eower Freeportiz<i shagses s aiaesaibinass
10. Cla.v, IMPHLE. e oo hasrasaasssanissariesssnancs ot
11. Limestone, Lower Freeport ......... G s RN R B
12, Clay shales....... e i oA e o v Sy P e NN 10
B0, BARABEOND 5 iy a o ohivimgans's b vsdonsiine S Qb d Iag parsnley s 7
04" 14 BABAY A8 OI8Y .. itaieccgonciirrary sivunvaTons o bornat < 3
18; Slatesand shales...de; . Goisubiiranaidad e it iin g 20
16. Sandstone......... pRAE Sl Bl St iy 7. R T e 10
17 Grayish 8lates. ... . oo aiaaiicieesans i g Rl .8
18. Coal, Upper RAPAIDIDE o - 0 350 - e Snoniie o SHoncs s
19, Fire olay, IMPULe. .cccv cacacocosocivsocnsosnncsaseace, P i)
20, Limestone, Johnstown cement..c....ceceerenniaanaeaannnn 3
7 oF -Dark-dlates AnA Bhales: cc:or. i cis rrvnsrmi cantadriiashar s 20
590 5o, Sandy shales withorenodules..........cc.cemeeaiancnnn. 20
23, Carbonate iron ore band . ... .icicescieivivaiatintomiaanes 0
2 BIngk BIMAR. - s s ek n gy rana FELE NP by, § 10
25. Coal, Middle Kittanning.cc.c.-cooriian ciicanicnnneanas
26. Slates ..... s mmawsocssteanse RPN RSN gty 7 a7 PR R
Ly F 3 T R A A SRR TP PP e DAL Bt anit 10
4a! 28. Black slate and shale.....ceeedieenncioaiicanienaan, A ]
920, Coal-Liower KittanDINg ndire siaret sne anmrbsbass dlanssiny
30, Cla.v ....... PETS S o Re LS MO S A S O el = o 5
81 - SanABbOI . 5iruin s i driin S sanamins s Bae B e e 10
32, Shales and clay slates.............cccoea... NCIPRR Piee 18
28 Coal........ thin
33. Clarion coal.............. Sandstone.. LB T S s
Ooal:. oo 1

35. Shales
36. bnndstone, heavy, compact.

Total:.... WL T e e G LI T

64

10
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Section near Laughlinstown, Pennsylvania.—In the vicinity 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-

vania,
[See map, J p.] Ft. in. Ft. in.
1; (‘onl Upper FreePort ciapiutisesticis fivsaminaaniaibive 4
T 11 S e R S S (o S I AR APRE el
3. Fi ue clay, non-plastic....ccoeeenoaiiiillll. VY ]
4, Sandstone.....e.enesecaniaioenne $ien bn et bin G |
8, Doneenlald . iun st il Siimea s dub s atin s gk ne ah g dne e BEAE b v 62
LI Th 1 1T SN SRS P R SR et o ) l
T Bonoendal 5 i DL st e v st s nile S Tor 20
s e R g R e S Sl e e S P 12 A}
02 Coal Lower Freepart vt aeyacnrsansssainpan aosamacs 0 6
B0 BHALOE, . oid i) Sitanaee svi dntnsbin ey A Red! or 10 } 18
e Congsaled. ot i sniaea Slise 55 8
: Q8] 2 srpe s dns ot
12. Coal, Upper Kittauninggahd}y sandstone. 6 i
18 BhABlO i e e aniib i isnnsmis A 1
; ime
14. Lélg[(;s:l(;:e, Johnstown(“] I:t_(_’f‘_"_ 1 6 ©S 6
"""""""" Limestone
15. Shale G 30 )
16. Coal, 3 6
17. Concealed nEL L
18. Sandstone 25 % 51 6
2 EURE ¢ IR A e S SO S Al o S i 8
| Clay... 27 |
20. Coal, Lower Kittanning { Lml 4 S 53
So NIntys e 0 6
1(/‘ubundneuus shale..l” 8")
21 e, s s o e 5
22, M.nswe sandstone, coarse. 35
28 c8halese. ooollioSiiy, 2
24, Iron ore.
25, Shale...... 15
26. Coal, Clarion b 2
217. Shulﬂ ................................................. 25
¥ 5 28. Top of No. XIL
Fic. 75.—Section on R
Laurel Run, Pa. Total ™. Z.:s T o poRe sy St e e RO BT 205 9

Section on Cucumber Run, Stewart Township, Fayette County, Pennsyl-
vania.—In this same basin (Ligonier) and on southwest-
« ward near the Youghiogheny River, in Fayette County,
the Lower Coal Measures exhibit the following structure
(I'ig. 76) on Cucumber Run, as reported by Stevenson

(KKK, p. 89): g
Cucumber Run, Stewart Township, Fayelte County, Pennsylvania.
{See map, K n.] £t It in,
sr1erConl, Wpper Kraeport. L. o v o diiian s Lo Do Jiie 5 3
I s etk ot LS S e R 3
830 8. Linieatons, Freeport... ... oeiiirareses. LR Lo s Sl m
4. Fira clay, Holivar, and shale .. oo iaii s it ol ol o 16
40" 5. Shale, mmd ......... dg e L B S, R ZOJ
6. Coal, Lower Freeport (7) ................ 0 -8
(f, blmlu LT B T SR s P g S Cica il AT S s L S 30
Coal. ;... 20 B
8. Coal, Upper thtanmuw(‘?) {4 IV s o 4”% e s 911
Coal...... 3, 41
g 31T sttty s RO it M S A Bl S K e S 3
10. Sandstone, Freeport(?)..... 40% 83
11. Concealed (mostly sandstone) 40
12, Coal, Middle Kittanning...... i blossom
60" B B aI R EOIIO < 5 s L n T o s o s WA A s M 4 40 e e s m A7 0 10 i
147 G0R0ea1ad" ;2 0 s s A IR e T 25} £
15, Cogl; Lower KIttaBnIn (o . o5 cofons satos s naspossmm s oo asoins blossom
50 Concaaled: il caliColed ¥t Dastel e Sl g 60
17, Coal, Clarion or Brookyville. . 2.3
18. Shaie and clay 10

Fia. 76.—Section on 19. Sandstone, massive, top of X1I.
Cucnrmber Run, Fay- s i
ONG(JOUL\M.P&. 71 A I SR R N S v R e IR R 273 10
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Section at Newburg, West Virginia.—Newburg, on the Baltimore ‘md
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 Virginia.

[See map, O m.]

Ft,-in..: Ft. in.

1. Coal, Upper Freeport.......ccceeuon... 5233';;1:{;1';{.;" & 4,,} ............... 5 4
B BNRLBE oo e A T e e e e a6 e e m T SV A R MR st 8 ]
1S T E T Rt R ST AP L DR AU A AR TP ) 18 ’
4./ Limeatone, Unper FReoR0 . 5 a i s tine boedun nnesannsssalnaneapin iyl anids shi B 8
WL T R AR, AL NI B Y A e SN W L ey SUT I gL kol IV 0 i 2 6 (L 45
0. IPOM 0T, aats o wlsndsss sk sihpustune ko edinsbonbodian Sy RS IR etk 1
b T 1 Y PN Ry O VOetiP O VoV o, ol ks 4
8. Fire clay (horizon of Lower Freeport coal). ..coue.... 2
B BRI, BERY i eiccons s rauncenannsonsb omae Sinbl soas 14 )
10, Shale, dark 1L
11, Shale, gray 9 ;‘ 108
12. Sandstone, Freeport .... . c.cociicaimanieiiacnran. 74 )'
e | Sahe 772 e o
1% Gagl Doper and Midate Fgg;-;g;g; B B 2
Coal, good. 2/ 07)
14. Fire clay and shales with iron ore nodules............ T
(8] e Lo i 07 107
“ha]e, LYY il gbix 0: lg": I
15. Coal, Lower Kittanning { Con.l lfon\-,.-':o’ St 9 5
Conl main bench. 4' 6’: |
Black slate ...... 6
| Coal )
16. Sandstone and shale ............. 38
17. Pebbly sandstone, top of XII.
T'16. 77.—Section at TPOBTREC, o imime s ooseionisnns sinspupracsdey o aandsnas 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
toal 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
Freeport 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, Pennsylrania.—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 County, Pennsylvania.

[See map, I q.]

Tt in. Ft. in.

1. Coal, Upper Freeport.. s s 3 0
A PP OIS E 2 e g o pins i ook » 2t | ]
g, Shalea ot lis ik, Py D P ) RO A s iy o SRl 5
4. Sandstone...... AEWer b T anessd Eealenia SRt .10 ‘
B BhBleR 2y ol el cia g d i in g a s e i aapiammndnanes saRrasfabesa oranonaatssananes 5 (P
£ KIdney o8 5ivai it itaranes R e a s M DA SR o (i 021051 10
7. Shales 15
8. Sandstone . 15 |
9. Shales : 3 J
10. Coal, Lower Freeport; : 2 ¢
% B T oS R R SR s ettt O e R rde o B 0 6
12 Limestone LoWer Prefport. .} cscaec iiares oo nnsancbanssacsnssonnansnsnsrsons 3 l
LG L e G e A B e S i S T s SR e 17 4540
e T TR A TP N S e G St S e el 21 l
E T R R P AT A L e e T Sl R 4
16. Coal, Upper Kittanning ........... B 3 6
b B W N R R e M T Gy iiee & U i T s D R 0 9 )
18. Limestone, Johnstown Cement........ce.... A O L S TR VA 5 ]
19. Fire clay, impure 1 Uigg o
8
5
22, Black slates, with iron ore.. TR S b 11
Coal
23, Coal,Middle Kittanning g (S:l-wte ...... 1 6
24, Thin DIACK BIALOB: ..scx-veastracsassasnsnnnsrrsnnss 13
20 Conl e shiinaaas il )
20, 110 Cl&Y oonoanesss isoscivasss 4 0 9
27. Sandstone, gray ...eee.eee-. 13
28, Sandstone, Wavy, gray...ces ecececcdieniceunecaa. 4
20, Irgnetiined slatedh . it il otali e iueenns i B
30. Coal, Lower Kittanning .. 3 6
Bl TUre Oy Sieit tiicisiararsvanssnsion R LIRS PSR
32. Gray slates and shales. .cceuevccieerioaiaccnnann.. 21
33, Massive black shales ......._....... 15
4. Geay spndatone ..ia v sidiiinas e b
35, Massive black Blate.veue.ooieacnneiinnnn.en ) L 60 o0
86 Coal, thin i o wd et il L
87, Blck alated. s tasiisaio s dacice s 1
38. Gray sandstone........... essseaacan prase 4
89, Lhin Zroy eIRtBR .0, . ol varine Wiiiiathoan vane 6
. 4 6" ?
40, Coal, Clarion..........: (SR SR n G 10
1107
41. Fire clay..... A B0 T RS A i & 3 0
A Ay I O e L e T S e e P N e 28 0
43, White massive sandstone, top of XII.
F16.78.--Section near Pl s
Johnstown, Pa. Total..... (A o PR R SRS AR S 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. Falton. It reads as

s
A US g

Fi1c. 79.—Section at

Conemaugh, Pa.

follows (Fig. 79):

Near Johustown, Pennsylvania.

[See map, I q.] Ft. in. Ft. in.
1, Coal, Upper Freeport...ccu. eee e ceiemiioeanniannann.. 3 6
2. Fire clay and sandy shales . 40
3. Coal, Lower Freeport .....ooc.oeeioeaanns . 07
4, Shales and sandy beds. . y 20
5. Sandstone, massive ...... 53 40
6. Coal, Upper Kittanning . 3
0TI ¢ 25585555 o5 op o s spuanaos sk oy ads oo mpbuk o ohaRsstans [ 32 5
8. Limestone, Johnstown |
¥ : Shale and ironore 1/ 67§ ... 8 ¢} 4 0
Ceament......ooon % Limestone......... 4 6" §
9. Dark sandy shales with ironore.......cocceviii .. 35
Coal and slate..0” 6
10. Coal, Middle Kittanning. gSIat.e ........... o 6 § CEAN
Slaty coal o3
11 BIMGE ATaD . o i Y e inai g v avdte s asBah P an v ieilinoi oy 15
AN C0Bl .o nsssoniumnrpanagasgarpanasacnsitns T ] l
13. Impure fire-c 5 e add
14. Sandstone, gray m 45 |
15. Sandy shales . ] )
16. Coal, Lower K 3
17. Shales, sandy 30
18. Coal, Clario 5
19. Fire clay 5
20. Concealed al Cmmoaias an ks ke A ad ; 15
21. Top of XII
POl o705 s il i udis 7t n e b g fond S ONE Y SIMBRE AT s 281 11

Section in Jackson Township, Cambria County, Pennsylvania.—In Jack-
son Township, Cambria County, 8 miles northeast of Johnstown, a
Well was onece drilled for oil, and I obtained from the con-
® tractor the following record (Fig. 80) of the strata repre-

MG, 80.—Section
in Jackson Town-
ship, Cambria
County, Pa.

. senting the Lower Coal Measures.

It is chiefly important

as giving the total thickness of the series in a vertical
measurement: -

Jackson Township, Cambria County, Pennsylvania.

|See map, I q.]

Ft. in.
1, Conl, TFPDOT FTORDOTL.\ .- s smmaw asing s s 2hir 4255 PR G D AD s8R s o0 g oot nESH 3 8
2. Fire clay and slate .... el ]
B0 Santatone; BYRAY . - .. vieabosiece sV ran die s’ Sea ¥ ng vhlubl Sanop vaan s rVed 44
. BIRLE QUAD et cpamarmtopnnbo s st i s s Sisands o VRS 8 SRR 2
5. Coal, Lower Freepott......ccaee cacoascncns 4
4. Firo-olay and Hmestone .2o. mainasmigsraabio hes onaiassbinnibnsne ansis S 6
T “Npapstone ¥ (BhRl6) <. = s it e i gank gt - SHToi A e h R a v s an e
8. -Bandetons, graY . -k iicis -z cceoenmsanine Theth g0
9. Coal and slate, Lower Kittanning 6
10. Sandstone, gray...ce.cemeaeioneciiaciioiiaaiaeinnien . 48
11. Shale......... 3
12. Coal, Clarion... (i
13, TI00 CIBY . -cisinntonines vrosomabmses s rhovnsnntysnbe FVTta s Sras s e s o 28
14. Slate, gray...ueeesennnn N e hs e =54 b e RPN e 0w s ST 55
15. Hard sandstone, top of XII.
b L O P, B oI A= i 6% 219 8



12

0 TIE NORTHERN BITUMINOUS COAL FIELD.

[rurL. 65.

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. Iranklin Platt (H?, p. 43):

Ben’s Creck, Cambria County, Pennsylvania.

[See map, I q.]

3 Ft. in.
1. Coal, Tpper Freeport i..c..cecusscassacanacans Shans v ey ashendiasas e iatiny ey
2. Fire clay 6
3. Black slates and shales.... 15
4" Limestone ApHer - JUBBPOTE . ¢oivl, s lit citinasccnoronnsraionnse shidpok Nhemmas s 7
BB OtV R di e i e e asindiniuestioansinnrrininsnanys sanson s panus satashssnsan 15
6. Sandstone........ Samem e 12
: Ooal ot oey
7. Coal, Lower Freeport........ %i?;?gﬁgl;eaﬂ
Eonlvitaren,
R L ) e S e R R LR DR b oot 2
9. Limestone, Lower Freeport ...........cciveiiianeninnans S R 2 6
10. Shales, irou-bearing . o 15
3 B T e R e e e S e R - e e N BN R | |
18 Fireelags SHalon Wt ova balle. ot S i s e i i 5
18, Coal, smut..... 0 3
14. Fire clay ........ e arire R e o e el B S i
15. Slates and shales ..... mR R Sl e P e G U R Pl el S 6
i3 PTG\ L T R A g S R A e e S U e T ST R 7
17. Coal, Upper Kittanning ..
R T e e ety et - B Bl e R el R I
30 Drhb: shgles ol iy U Ru o Gt Sl S S s e 25
20. Bandatons, fie grained , ... - lll L cltloon il 80
4 2L Blaok BIta. o s R e g 0 38
34 22, Coal, slaty, Middle Kittanning. ....................
B Flreolay ccaiis nanssnnanaaan -
02 94 BanAstOne .. . enes acanasessossionia 5
aat 20, Fire clay, shale.....coomnucennoiiimanii il 10
20: Black slatd: ol ittt Sk R AR s e 5
27. Coal, Lower Kittanning
28, Sandstone and ghale.--icccuerrakovaccncnaseianas
SR SR ECoALTlaHOn Vil se ensl S L G
20. Kire clay ...... 5
81 Banlstong: et iuln oo s oo itoia s, B s L 0 10
20 32. Dove-colored shale, with ore........ it i 10
BaCRandatone i s it L L iR LRI 3
34. Fire clay, shale ......c......0 s R SR T RN PP &
200" 25 CoalBrpokville oy o e O e S SO TR e e
88 - Rire-olay sl ol s L L
BT N Com e o N T F P POGETRIE et
38. Top of XIIL.

Fic. 81.—Section on Ben's

C
P

reek, Cambria County,
a.

| SRS 5 g s

It in,
4 4
55
10 2
38 11
30 ]
56 9
2
20
3
18
b
20 10
L8
25
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Section near Stoyestown, Pennsylvania.—In the vicinity of Stoyes-
town, on Stony Creek, Somerset County, Pennsylvania, near the center
,.]u, of the basin between the Viaduct and Negro Mountain
B anticlines, the series exhibits the following structure

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

e

70’

Stoyestown, Somerset County, Pennsylvania.

[See map, J q.]

Ft..dna7 Ft. in.
. Conl, Upper Freeport ..

1 14
2. Interval ...... 70
3. Black slates .. ?
4. Coal, Lower Freeport. 3
b. Fir6olay..co.coccnpnciiip. . - V3
6. Limestone, Lower Freeport ..................... e 2 53
7. Inu:lrva.l ........................................ oo
sidire B, SRUGTIONG, MAGRITE S.iiil s Cis et ot e 3 R— ] e
a5, (4 DRI SIBEOE ... iae vemanatansand e s on e st s h g
10, Coal, Upper Kittanning.............iciieciiiaaitn 28 4
11, BIGOR BIALD, i e oiingeniname oo ipliatan s sl wiiss 0 6
12. Limestone, Johnstown Cement SR
A8, IO e iionnensaeasonansingrans nbssiesnstns 5 ? 95 -6
24 TRUOPRIIE i v i gan v ancrnbrvensrseraawi e 2o iHg -
B B BlA00B. . i aeinrTecnion desosonsue vomated mibe A
g e AT o Py TR A, SIS g s P - 6
17. Interval, concealed ........ B T F A e L Tk e s 30
18. Top of No. XIL
F16.82.—Section near : ———
Stoyestown, Pa. AL tnaniat e Tonsderananconinnescnd b e BT b i E A s ae 9% -6

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 Fly
Tunnel, and is reported as follows (Fig. 83) (H?, pp. 202, 203) :

Pinkerton Point, Somerset County, Pennsylvania.
o [See map, L 0.]
Ft. in. Ft. in
1. Upper Freeport Coal (absent) .
2. Limestone, ferruginovs, Upper 2
3. Interval ... 65 % 77
4. Sandstone . & 10
5. Coal, Upper Kittanning g ;Z‘halle a 5 6
J0al.veeuns
les’ 6. Limestone, Johnstown Cement. . .. .coioeaoaaa .o 6
L O R § T ) I A RPN RO £ e S 69 20
8- SANAstoNe:..ccccnecnesiineccnnncisalonscnaiiint nsFans sase 8 J
0 BIROK sIab0. oo cvnenivivysnsnmeioonans metninsl Vo anlvoaesa o2
10, Coal, Middle Kittanning ceeeeeecciioenioerunniocennannn 1
11- K106 OIoY, WIth O1'0 aecias canonnsriciansbisle widhnsinibpinemne 878
T2 BAndstone . iceryicivaimenente anins bhnos nabnss oo Rt e 4.8
E 13. Black slates ........... Gadeinsinsigase. 10 91 ¢
PR T A M SRS O S A P W 0 6
15. Fire clay with iron-oreballs. ..o .otiienieenenionaian.s 3 J
10, Slataand @lay ... i .t iiaiesanaananteato sk sdad s hotadliii s 10
17. Coal, Lower KItanDIng - . 5e e o qupnsssooenniobyssbst Faotn 2
L Ty (s (W Y P Y SRR OREE A I Lt e 1
10:-Shales, With o1 DAl cocsuycryiinionsaneniohosniypanijomas 20 } 31
20. Sandstone, brownish .. ob s 0 s PR Bl 10
L COMLOHRION . i i e nicnonssisvns Loreantah ps £4eim koAbl ERE 1
00 PIEOCIAY v ceveomeanninanksin sionnanr nvy s bs b Kr oo ihmsssnae 6
= = A8 BARAEIODO o\ sncnsiavecsesnmsoioioonnaraasrsannss vaiisbns 4
Fi1a. 83.—Section at 24. Slates, dark colored .oc.e..oovvoecaciimaciannmeenanaeaans 18
Pinkerton Point, 25. Massive sandstone, top of No. XII.
Somerset County, ——
Pa. Total ccocurecenciionancncicarvosssmrcancsssannassean aee 7 267



122 THE NORTHERN BITUMINOUS COAL FIELD. [BULL. 65.

Scctionvnear Cresson, Pennsylvania.—An oil boring near Cresson, on
the summit of the Alleghany Mountains, gives the following measure-
ments (Fig. 84) for the Lower Coal Measures (H? page

Fic. 84.—Section
near Cresson, Pa.

Franklin Platt

Fia. 85.—Section at
Bennington, Pa.

30): :
as' Boring at Cresson, Cambria County, Pennsylvania.
|See map, H r.]
Ft. in

1sB08], UPper FroeDOTE .o onaiisinsnunianransasgsiinast ansssis sk CENsBaT D
2. Limestone, Upper Freeport ......c.oceeceenn... At
B MIxoR OrIHOE . . i iinmnsnsshs sgas dinnpartinasainiraasnenessohisn b 39
4. Coall LOoWer Freeport ..o ineneipiommersmmennsesanssensonnbssdmibe 4
5. Shelly “soapstone” (sandstones and shales) 116
G5 0aRNdl 0oRk i U dni e S e L RN P RE o S L T 0 10
L N i i S e s g T i NN e S e T 35
Bis:Uoal, ‘mixed With:8andptone ,...ociciiseiserinscsbroncansnacsssnsstan 49
9, Hard sandstone (No. XII).

it/ SRR Tt gt L R g o - G S e e L O 249 10

Section at Bennington, Pennsylvania.—Just over the

“crest of the Alleghany Mountains, at Bennington, Blair

County, the following section (Fig. 85) of this series has
been carefully worked out by Mr, John Fulton and

(H?, pp. 3, 4):
Bennington, Blair County, Pennsylvania.

[See map, 1T 1.]

e Conl TINPer Frecport: .- ot ho it e O e

Fire elay, impufe (..c.icieeiosui. .. o) ]
Sandstones and black slates......... s g |
Limestone, Upper Freeport......... .. 8 v
Terrnginous slates and shales ik
Sandstones and sandy shales............ o0 J
LAY e as bes ut s dawh oo o nA SR EAS e R

b T R R S A B e T fa e o 3

L BANGEtORe, ATab ... .iiitacs vsasanonanke SO | ;
10, " Blaskalatef s coicciinies e anbadhes o 12D

11. Coal, Upper Kittanning......c.ccceaa. 4

12. Drab slates, with iron balls......... A - } :

PRASmaweM

0. Sandatond. . i...eicemginsas Laadeack RS | MY 4
14. Blue slates....
15. Sandstone, massive .
30 BINbes Lt e T St e e 12 ¢

17. Coal, Middle Kittanning.ug

1B Pre-dl Ay D re L asi s e L e e o e 6
19. Sands‘one......... S Al 2
L e R e A 1
o T e g e e o 0
R BATdStONG. .. c curas Ll Ui e P |
23 Rick dhated:. .=, . .. noes S vaatias TR R |

3

9

2

3

4

-

24, Coal, Lower Kittanning .cocca.oo...
25, Fire Glay, g00d. .. cotcariesann cndnns .
] Y N s N PO CO . Fk

 30. Gray sandstone .
31. Coal, Brookville
32, Fire clay......
33, Sandstone, ma

Ft. in:  Ft in.
5 6

10
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Section at Clearfield, Pennsylvania.—At the town of Clearfield, Clear-
field County, Pennsylvania, the following section (I'ig. 86) was made

by the writer:
Clearfield, Pennsylvania.

PR 44 .
|See map, E s.] T . B
{goa]], bon(_y{. P 3"1
} Coal, good . 1/ 6
1. Coal, Upper Freeport ... Siata rar 0 IHJ PR A 4 4
Coal . 5
2l on corlod N BHAJORT s Tohc ~ s A d s ansAhs s akaise'- ot nasins 50
3. Coal, Lower Freeport. - 2 6
LU T U YA g LM (o - 10 ),
5. Sandstone, massive, gray, Freeport.. -m 35 g 70
6. Shales,sandy ......ccrveecacann. N 25
7. Coal, Middle Kittanning ; 1l 8
8. Shales, and concealed. .. 4 36
9. Coal, Lower Kittanning 5 2
10. Sandy shales ....... 5 25
11, Fireclay ....... 8 l 45
12. Sandstone, flaggy 6 g
18. Shales,dark ... ...occaoio. R A L GJ
Coal, slaty....ceccee. 1/ 6
14. Coal, Clarion..... g Fire clay and shales. 8 0“} ......... 1056
Coal, good ....cc..... T
15. Fire clay and shales 10
Coal, slaty. 0/ 4"
- 48, 16. Coal, Brookville.... gShnle | 12”2 ................ 2
EH:E %. Coal o 8
T i 17. Fire clay and concealed .. 5
A 18, Hard massive sandstone,
& quehanna River.
F1c. 86.—Section at 937 10
Clearfield, Pa. Total..oeeneeeeiieeniaeeas esraenaaaes seemaees 27 10

Section near Morrisdale, Pennsylvania—Near Morrisdale, Clearfield
County, the following section (Fig. 87) is reported by Mr. H. Martyn
Chance (H7, p. 61):

Near Morrisdale, Clearfield County, Pennsylvania.

[See map, F t.]

Ft, in. Ft. in.

1. Coal, Upper Freeport........ 5 s iin oA et 26
2. Five clay-and shales i sos iioeaifieseb se bgas i rssinssnn 32 6
3. Coal, Lower Freeport 4 6
B TN L ooy vasdas Sonssin 2 6 ]
AT6" 5. Limestone, Lower Freeport.. 2 LT 4876
6. Slate and sandstone..... Sanam 39 J
7. Coal, Upper Kittanning 5 2 10
8 PIBAIAY . eisius saningrobe 4 8.8
206" 9. Limestone, Johnstown Cemenf 2:b6 l
10. Fire clay and sandstone with iron ore ..ccoocceeoo.oo0 8 10 | o
P § Bl Yo F R U S OO SRR -t e 8.9
2. Coplvousit. 0 9 I
2% 13. Sandstone . 15 6]
Coal .o..... s i
14. Coal, Middle Kittanning. {Saudstone. 3 3 % ....... 4 7
Coal 0’ 107
15.. Sandstone.......ea-cocciicciaaan, . N Rbast 2h . B 29
16. Slate. .. 3 824 } &
17. Coal, Lower Kittanning .... e |
18. Interval to top of.No. XII, estimated, about ......... 75
Total oo ¥ e PR i NI s 200 5

Fic. 87.—Section mnear
Morrisdale, Pa. N
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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 (;he following suc-
cession (Fig. 88):

Boring at Sterling Mines, near Houtzdale, Clearfield County, Pennsylvania,

-
[See map, G s.)
. Ft. Fl. in.
Bone GORLL. ... welie biv o nawtnaspanpmpiy 0’ 1072
1. Coal, Upper Freeport. .. {Guul. sometimes a thin slate in center.. 4/ 67 §°"""""" b4
2. Concealed il i vitiiiailiy e e s e 10 )
3 Burface materialin dEl Bole) . v e ih i nm st an s mak shm S d i as/as faeeaas nsBebnuace 16 ,\ 42
& DarkiBIREE - Chn s Tt s s i e ma R s A b R e S R D e e 16 J
! [Black shale and coal...... J et
Shale, sandstone, and slate .............
5. Coal, Lower Freeport...J Soft shale.......ccceeiaennn. Ml 13
Sandstone . ey
354" ORE e e e L
: 6. Sandy shale 5)
42 7. Hard sandstone, Freeport ........ccee.o-. o 31} 50
8. Dark slate ............................................... 14 )
. 9. Coal, Uppex Kmmmmg .................................. 3
0 BlFeolay sl il e e s 29 i
s 11. Dark slate 31 S :
12. Coal, Middle Kittanning 1
21U T R e W R S P TR R L R e
63 £ AR Y L LR SO S O e e e S e Lo19
p BT Y RS R T L R oS B e O S R j
Lt 16. Coal, Lower Kittanning . 4
17, Fire olay oo iasnicgananed
I8 Slabl e ciiesa saaler
68 4 T9: Randstone olose, BAPA o il i Ses i aasie s et iavn ina o on o2
0 /Bhalam: s i s i aa et R N vl T
FxCoal Clarlom - s 2% oo ou Tl LU0 Stk LR O IS i R i o 3 6
Fio. 88 —Section at 22, Hard slate. .o vuemecemeane e e v 4 6
Sterling Mines, ot -]
near Houtzdale, Pa. TOEALn s tidsm oy d b eiann o bia wid's b s psadmawiame Smghe £ b 50N 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 Pennsylvania geologists; but it seems to me that
this section, taken in eonnection with the one at Clearfield (Fig. 86),
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 erowning 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 Freeport, 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.

L ConL TIPPOT FIPOPOTE 2cesilivisqnasoesss idaymslin torasaiiilnnssepemes piivak i

2. Sandy shales and sandstone -.c....a..cicciscceacccnareaneronesdsssied . 100

3. Coaly Tpper- Kitansing. .. ;.. .. oo oot S daiiod susiidusonass o o0 Viumicis 2

4. Shales and 8andstone. . cu. e onenieiiiiiaiiee i i i 16

6. Cofl: Middle Kittanming ... 0.0 coaiveen svovnmng yinin b evbias voe e dr inss b 4

6, Shales-and shaly sandstone........coviiicihatiiisiosnivansnsssnnsesercine 50

750081, Lowhr KIS tanning. .o...coecioi aic,c ibdunipadnaiain deaees «sniifii 6

Fic. 89.—Section 8 Shales and concealed. ... ..o ciueeimemiiainieeiiiiiiiiiaea e 20
%‘;gg{‘i’ﬂ,ﬁ:;mé;v_ 9. Massive conglomerate.

sin, Huntingdon AT T

County, Pa. 101 ) PR SR P ARRSO SP RR R S O A iy D B ST 199

Section in East Broad Top Basin, Huntingdon County, Pennsylvania.—
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....oceeeee.ieirenannen.. ? 2

2. 00800l .. .. is smernese aveayerves Flanekiinadinates 10
3. Conglomerate, small pebbles. ......c.ccovvenmraennn.na. 10
4. Massive, light gray, pebbly sandstone, sligktly argilla-

i - e il

00008 At BOD .. uaiaail ocil iaas e ARl 69
8, Conf8aled. oo o qeticnoiinnedino o e o b i e g e e 4 6 166 4
6. Sandstone, micaceous... 2
7. (::oucealed totop ol shafb..qiaipesbaisnditaiaiinyrsn 34 10 i
8. Dark gray slate with iron ore balls.................... 30 |
9. Sandstone, micaveous, dark gray . 5 )
. sk oo, bives 20 e
5" 10. Coal, Upper Kittanning §L : ‘5];;} a5
11, SanUstone, BIALY ciacvarcvitirencdesiivinusousas asPias 24
12. Coal, Middle Kittanning.............o...o.. ..ol 4
1B CHOMIMY . ik s re o e s e e P ]
14. Blue clay shales .............. CFPRNNES ¢ PRI 0 ™ g 3
15 Conoealed . . coisapprmasniane sknn e ST SR S MW 8 L
16. Yellow shaly sandstone ...........ccviaaan.nn s Cmdbigion R 35
17. Dark gray sandy slate. . 5 }
138" 18, -BIaok: 8late, SARAY \ o cvvsidiisn fovenie diinicnrninryass s 11
A Coal, top bench..... p LEg I
5 . 19, Coal, Lower Kittanning % Hard slate, parting. 0/ 4”} 3 10
Fi6. 90.—Section in East Coal, bottom bench. 2 0/

Broad Top Basin, Hunt- - -
ingdon County, Pa. 02\ (ORI IR S W St st L 5 216 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 (1% pp. 59 and 60):

Broad Top Basin, Bedford County, Pennsylvania.

[See map, J t.]

It. Fa

. N
5

Fic. 91.—Section in
Broad Top Basin,
Pa.

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

Piedrﬂont. Mineral County, West Virginia.

[See map, N p.]

Coilag il Pl Ft. Ft. in,
1. Coal, Upper Freeport. ... % Shale and bone. 1/ % ........... 5
Coal= o liici 2
2, Concealed ......cc.... 10 } 20
E=Shala, blaish ... o ol Siaacsesaaad 10
4. Coal, Lower Freeport......c.cocciveiinnn. 2
8 PIre-alY iadianpinas ot 2
Boonctalad i i i N e T e L SRt S ey 10 l
T dandalore, REFA.cciiscve s iis Jsiasns Vi s s S e A 2 74
BoBanfistone; Ahaly . . i i it tivaresasasasasntstesnonsiunan 5 J
9. Shales, sandstone, and concealed......... .ol 55
10. Coal, Upper Kittanning.. { g:,t;l"i‘_"m“ slaw .3;} ......... 7
11. Dark shales, and concealed............... o e SR 10
18 Maagive BaBfEbone, gYay i siici ittt ca st oteeshmat it o dan 50 65
13. Shales, drab . 5
Coal, slaty.. 17 0"
Coal, bony . 0/ 87"
14, Coal, Lower Kittanning < Coal, goog.. Y 4”j ............. 5 G}
) Slate, hard . 0 3
_LCoal, good.. 2. ¢
2 S BT T R e A G I S 3
16. Shales, with nodular iron ore T B T 2
17 R0 TCRON A DITG s 2350 wotin Sriett oo o rgmp i s ndndgrmhassod e poe 455 4
B RIBE Y BABTBEONG s ci voii ds e Zniprenesnnp iiacas Sanssriosslons 20 » 89
19. Concealed ..... s O v e T 25
BOC W ire OIBY, BAMIT © L g i o aii s ehnniienef one kn e s T S L 10
21. Flaggy sandstone and sandy shales ........................ 25 )
22. Concealed, and sandy shales. . ........ i cieececacanaionsioas 40

23. Top of No. XII.
Fia. 92.—Section at kv
Piedmont, W. Va, 2171 SRRt P e OO Sl P sy 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,

1

frmmamimmtasic]

60"

F16.93.-On North
Potomac at Ma-
pleSwamp Wa-
ter Tunk,l\Vt'sB

. Virginia Cen-
tral Railroad.

on the West Virginia Central Railroad, Mineral County,
West Virginia, these beds exhibit the following structure
(Fig. 93) :

On North Polomac at Maple Swamp water tank, West Virginia Central
Railroad.

[See map, N p.]

Coal....ouivitae Qb e in
1. Coal, Upper Freeport .. gBmm and slate.. 1 4”% .................... 4 3
CGoak... k5l 5 2r 6"
2, Concealed . ....ccoeencanoan g 60
3. Coal, Lower Freeport . 52
4, Concealed.............. b5
5. Coal, Upper Kittanning .. C |
6. Concealed, and slate........ 45
7. Coal, Lower Kittanning Slate TS L L e 6. 5
- {Coal:.. S L - /4
8. Concealed; and sandstone . .\ .ciociceren vortsitasshusnsntocioceaassaisis 8O
9. Coal, ClArioN «.ovnsrens. 2 6
10. Shales, and concealed . 45
11. Massive sandstone, top “of No. X1I.
o e P ST o T 305 4

Section near Thomas, West Virginia.—At the head of
the North Potomac and on the Cheat River side of the
great Alleghany watershed, we get a fine exposure of the
Lower Coal Measures in the vicinity of Thomas, Tucker
County, West Virginia. The exposures have been made
by the mining and grading operations of the West Vir-

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

Fic. 94¢.—Near
Thomas, Tucker
County, W.Va.

Near Thomas, Tucker County, West Virginia.

|See map, O o0.]

I, Ft. in.

o8l icoisiosebaravasy 3'
. Coal, Upper Freeport .. {Bunle and bony coal . 2 } ........ 8
Sandy shales, weathering Yeddish : 40
. Coal, Lower Freeport .. TR ]
BTt 1 1T A e R DAt W i i g TR o 10 ; 70
. Massive pebbly sandstone, Freepox t : 60
5. Coal, streak, U%per Kittanning ....cooocnunns 3
. Fire ulny and shales ................. 35
Coal, good
late.. ...
. Coal, Middle and Lower | {oah 200d d %5
Kittanning ... .cacnen Coal, good . 3 g |
Sh u]e, oray 12560
Coal, slaty . 0]
ConGaBIRA . .o oot omeceipnanerrirssasvienswiois ity REbhad sve nows 5 ?
Massive sa 20
- IR 4ol s omes e snbu'e o sipmaphiearsmnis 2 P
Iron ore, buhratone ....... dvagle s s 1
. Limestone, ferriferous ...........cccece.... 2
. Shales and sandstone ........cc.c.ccaiiann 35
s ACOR), CIATION « iy ve - Zo s inaterisuvin soaviy v 3
B T SRR AP O LI R SR SO S DK S A B Ry 1 3 40
17. Sandstone, top of No. XII.
Totihl . oo vtocvasnciacinsesasonnnvovagasranssscssasssesnne 218 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 (Iig. 95):

Near Moatsville, Barbour County, West Virginia.

|See map, O m.] Ft. Ft. in.
1. Coal, Upper Freeport 3
2. (,on(,eale(l and sandy shales ... 50
Slaty coal and s .
Shale and fire clay.. 4/ 07
3. Coal, Lower Freeport.. < Coal LT RN ‘ 8
D:uk bony clay..... 0" 3"
Coal ... ... .1V
4. Concealed ......... Loar e aasie neelspaiERIEro o SNSRI onesis e 20
5."Sandstone, massive, Eray ccc.ceeeeeeerecnccaiecrirnnnancans 35
L £ B R I P A s s = PR P s i 800 35 105
7. Dark blue shale...... gy 5
8. Flaggy sandstone and concealed .. 10
9. Limestone, gray, Campbell’s Creek 2
10. Shales, and massive sandstone ....c.........ccceeeiiciailona. 20
Coal... 1’ 6"
11. Coal, Lower Kittanning.-..%Shaleu. 8’ 0"} ............... 5 126
Coal... 3’ 0"
19, Oeonobaled . cuii i ot cn il g R SN so s s i e D 5 20
by 95_3;%“0“ 13. White pebbly sﬂndsnune, top of No. XII. S
near oats- ¢ By
ville, W. Va. W 13 AR A S e S e e G S TR G S P e e e 220 6

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.] oo B,
Coal, Upper Freeport .... 3
. Concealed and shales 40 ?
. Sandstone.. 15 59
. Blueshales... 4 S
.. Coal, Lower Freeport..{ Shale ............. 2 117§ .._.i.. Tuod
i ;) B e L
Shale, gray ....... o 8
[ Coal;. v, kA
Faeslhd o T TR I I L SR e e et 37
Iatidatona BEBeport . v iiateiia ot i haa i oo SR 15 % 55
. Sliales, blue ... ... ....c....... 3
....... 3
Coal, Upper Kittanning . %\ hale, gray. 0 1“% ............ : $: )
: Coal, bony.. 0" 77
. Shales, dark grayish.........ccvveana 16
. Coal, Middle Kittanning ..... 1
. Shales and flaggy sandstone . 8
Limestone, siliceous ........ F)
. Sandstone, flaggy «ooc-eiicaocil 2 2
. Shales, containing iron ore nodules. 5 37
A Lnneatone dark blue, Campbell's Creok .. . 1
CHRRLeS i U s v st R e s aab aiean 20
Coal, Lower Kittanning.. 2 5
I QlAY i uasilliiai, 5
. Sandstone, laggy ......c..oonn. )
. Sandy shales, and concealed . 20 45
. Sandstone, hard, micaccous 15 =
. Coal,Clarion........... % =13
Shales, and concealed . ... 25
Fi16. 96.-Section 20. Sandstone, massive, top of No. XII.
Warv};alley Sale, Total 51,2040 A R b gt O A R G VR [T v dee ey 258 3

In this last section, and also in the prece(fmg one (Fig. 95), a bed of
impure, siliceous limestone oceurs in the shale interval above the Low er
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It oceupies the same geological horizon as the thin,

Creek (Lower Kittanning)

coal on the Big Kanawha River, and hence 1 have identified it with

that stratam.

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

50

Fia. 97, —Section near
Nuzum’s Mill, Marion
County, W, Va.

. 13. Sandstone, hard white ..
4 e RATE AT I % s Tt s RS
Fic. 98.—Section 15. Top of No. XII, white sandstone.
under Clarksburg,
Va. 3 U 1[1) 70 R e iy, e B b el S e S C TR

. Upper Freeport coal
. Shales, sandy -.....

. Sandstone, dark
. Coal, Middle Ki
. Shale, black...
5 Sandstone, gray
. Sandstone, white Fn
. Coal, with slate, Lower Kittanning..............
% Saudscone, hard gray

emqag?pwu

Near Nuzum’s Milt, Marion County, West Virginia.

[See map, N 1]

Ft. in.  Ft. in.

1. Coal, Upper Freeport 3
S CInae’” . A Bl g das 2
3 Snmlstone ................... . SES 15 ]
4. Limestone, Upper Freeport.....ecae.... T
5. Shales and concealed . ......---.o...onon.. <538 58
6. Sandstone, coarse ..... 10
7. Shales, saml) drab . 15
8. Coal, Lowerheeport & BT,
9. Shales and concealed. ..o .ovoseeomosvonoan s o Bl
10. Massive sandstone, Freeport.................. L& 220 } 55
11. Coal, Upper Klttﬂnmn A Pt e e B 4% 2
12. Slmlea ark, sandy, thh limy beds........... .- 40 3
18 BIROE RIS e e s e L b Myl } ot
14. Coal, slaty, Middle Kittanning. v 1
15. Shales and sandy beds. 20
16. Coal, Lower Kittannin 5
17, Fire clay ... 5
18. Sandstone, fl. 5 ]
19. Dark shales with i S 12 L 30
20. Iron ore, Ferriferous limestone horizon 0 4
Fesary o TSR AR 5
22, Black slat 2 6
23, Coal, Clarion 1 He |
24. Fire clay, sandy 3
25. Dark shales, with iron ore nuggets near middle. 20 } 33
28R AR Y SISO B e e g Sy fea 1]
27. Concealed and coal hlnssom Brookville....c.v.aeivare 6
28, No. XII, conglomerate.

BOBBL. .o s i abhnsvonnsasismniubeanshesnseces snisinpihittboaosy 261 8

Section under Clarksburg, West Virginia.—From the

Under Clarksbury, West Virginia.

[See map, O k.]

Snndsmne white.

Sandstone, whi

records of the Despard gas well boring, at Clarksburg,
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'ig. 98):

YRR [
absent
29}
7
6% 124
721
10
21 4
1zl 49
16
4
4
36} 54
14
...... 232

The Lower Kittanning bed is here more than 1,000 feet below the
summits of the hills,
Bull. 65——9
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Section under Parkersburg, West Virginia.—At Parkersburg, Wood
County, West Virginia, the following structure (I'ig. 99) is given by the

Fia. 99.;Secti0n
under Parkers-
burg, W.Va.

ST LoD e

. Coal, Upper Freeport—~556 feet under Pittsburg coal and 450 feet under

Ohio River level
. Sandstone and shales. .
. Coal, Upper Kittanning
. Shales and sandstone. -...........
. Top of No. XIL

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.]
< ATpper Freeportieoal ool fiveceassotcim s itaconeanesvront Coo ¥h s bnl Wk
. Shales, gray and black...... 3
Coal, Lower Kittanning i Ef
 NAOR PTRY i sa sinis asinbiniom aenlt sia ahe b sainmbime s smannonessoniowis Xy o !
. Top of No. X1I,

[ R

The Lower Kittanning bed is the only one in the series
here, but it has a good thickness, though lying 1,100 feet
below the bed of the Ohio River, and 1,600 feet under
the surface of the hill summits.

Section under Wheeling, West Virginia.—
Under Wheeling, West Virginia, where the
top of the series is more than 400 feet below
water level, the record of the Central Glass
Company’s drill hole for gas gives the fol.
lowing structure (Iig. 100):

Under Wheeling, West Virginia.

{See map, K i.] 7.

Section at mouth of Little Beaver,on the
Pennsylw-mq-Ohﬂw State line.— At the ];{f;;i‘(ﬂf‘iﬁ?]ﬂ:;
mouth of Little Beaver, on the Pennsyl- W-Va.

vania-Ohio State line, and the northern point of the

West Virginia ¢ Pan-Handle,” the structure is as fol-
lows (Fig. 101):
g Ohio and Pennsylvania line, mouth of Little Beaver.
[See map, G j. Ft. Ft. in.
1. Coal, Upper Freeport.......... .l .J .] ................ ?i >
2, Sandy shales .......... P O D B e 50
B Oaal LOWerF roopOLhsliest sy Srdliy oy Sug il T T 2
| LIS ) LY R e A M S N R S R S ST 20
@ 5. Sandstone mftsslye o Y al s Rl R MR e T 50 5 105
¥ 6. Sandy shales g K Ac A i SN oS RS e ol 355
7. Coal, Middle Kitt: 3 2
LA VT P R s 5
o 9, Shales,containing nodule: 15 ; 20
10. Coal, Lower Kittanning . 6
1 e CIN - i il Bt ey 10
12, Sandy shales and shaly sandstone 5 60; 60
13, Limestone, Ferriforots 4 . s oo ot S e el s 1
1d.08andy shaleg. 7.8 et o BEd e S e et 8
15. Bituminons shale, Clarion coal ........ciceciueiacenaacan. 5
16. Slmle.s, SandviEde il sy Al na SReN e 00 Bl T e 15
Fic. 101 Seetion’ ab 17. Massive sandstone, top of No. XII.
mouth of Little Tatal:r o ceE A S R 213 6

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

Near Sprucevale, Columbiana County, Ohio.
[See wap, G j.)
It Fe
. Coal, Upper Breepottica bt aloes S n il loi e nist i ild g
. Fipe Clayiid  aaad ot e s R e S e e S L L e 2
. Limestene, Upper Freeport .. 3
. Shales, and concealed . .. ‘ ................................. 62
. COBL TLONWOT TPROODR I b s S5 2o s 25 SRR Vedin e vaas ns s 5 ids blossom
i Concealed.  ia< ol liEe B A Rl M Ty A N W Smwe vt r 10
. Sandstone, massive, Freeport .....c.ceccecicacercaicsaracan %
Coal, Middle Kittanning .... P
. CONICOM O ot i e d il dhn i i  h BN R e e 5w o n 2
. Coal, Lower Kittanning....ccicaivameaneccaenniieiiioi..,
. Fire clay and shales 4 25
Limestone, siliceous, Upper Ferriferous Ty
BRI PTG e I R R SO L T S i TN 40
. BbRles danioe e sl S g o o e L L i i 10; 5.
. Limestone...... g {‘.ﬂm,fuf ?}'ﬁilﬁ?l_'??s_: } ------------------ 1
. Coaly shales, Clarion.....ceccevecuareenee N N RO 3
i A 17, Fire clay..ccoai cidin isaisciimasdonnmas sscncmaanin cpinvosn 5
F:ﬂ.,’ﬁ%;iﬁt?;{’;} 18; Congcealed, to4op of oL XTI oo lilii.fiadionsennionishite 20
Columbiana Pt
County, Ohio. Total ooccee i iciiraamnaosonasecsossecadesecscnnscnirevns 291

Here we get the beginning of an important feature in Ohio Lower
Coal 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 Obhio 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 Ferriferous limestone of Pennsylvania splits
into two portions, the upper part representing the ¢ Gray ” limestone
and the lower or blue portion of the Ferriferous 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,
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Section between New Lisbon and Leetonia, Ohio.—In going northwest-
ward from Sprucevale, 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 :

[See map, G i.] Ft.
1, Coal, Upper Freeport (not seen).....c...cocicaadivalass:
0 Goncemlafli . sois Jot s Sl S ni S vin = P N 1S e e e 30
3. Sandstone ...... 10 %
4. Shalen, Chooolate- 55 o s VbR Gl da dasat e T S TR 10/
5. Coal, Lower Freeport....... Wue s ieuny bnse kY caan Ry Pl
T U o (O e PR Sk o o Al s S R R N T 4
7. Limestone, Lower Freeport....oc- civiccieiiancncarass
8. Congcenled, stid SANAIIINGS . &8 e (Ui i e S n
L T R e T
10. Coal, Lower Kittanning.. g 833;“’151“6_ i; 3::} L
B 17 T e Y e e O, St B A g P SRS N L e 1)
12. Limestone and iroun ore, Upper Ferriferous. ............. 1 l‘
5 13, Coneuitlad; and shaled © b S el i wve S SOTR 00 85 ¢
i Y 5 i e Lower Ferviferous. ... '
i e 14. Limestone, fossiliferous.. g e e } o 2 J
s 1% 15, Coal, Clarion . SIS LSRG s,
16; Fire olay . .. .<c.oéiti0.%a - 3 }
Fi6. 103.—Section be: 17. Interval to top of No. XIT..cece.iiiiiiureiccdnannnscnnes 25
tween New Lisbon A
and Leetonia, Ohio, Total....c-caiieasn P R S U s 2y s i ndalper st

Detween New Lisbon and Leetonia, Ohio.

Ft. in.

50
0 2
4
4
50 .
5
6
39
3
35
196 8

Section near Zamnesville, 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 Putnam Hill limestone
(Vol. V, Ohio Geology, p. 96):

Zanesville, Muskingum-County, Ohio.

[See map, K e.] Ft.
1. Coal, Upper Freeport. ... eeeeeemnmeicniinenaiaanicaaa,,
9. FUre Clay .cuoeasroaccnccoasoocicacesnecsuineusuascnncscnace )
3. Limestone, Upper Freeport «cacececceacrcaceraacaamineann. 1
4o Concealefl . sisboainad oo oo nnannsonine conomisihs ssions 39
5. Coal, Lower Freeport..coc..ccceariecioimnnerinmeeceanioan.
{15 o0 U e R S R B il S el T 6
BN CRIGH o T e Y e ay Dosh A et MR YT o AR 34
8. Sandstone, Froeport......... i v a e o 20
9008 Middis Kithnning. .72\ 3L gumrsi it 90 s ti T o
10. Fire clay 6
11. Shales, with ore nodules .....cceeeeannn Y SSRGS A 18
125 Coal Lower JEMtADIING .« - 0 h credgnabrdannsnsisasiassesss
13- P8 CIAY =3 rnneis 7 v ir s A ing 5 4
14. Limestone, Upper Ferriferous....c.ccauevoan.. $ 2
15. Sandstone ....... v R Rl S B e A e s _ 44
100 o 1 L ORI e i it O o A e ey NGRS TR 6
17 Limestone. . s ivaa sty g{;ﬂ:vlﬁ:‘u]; ‘;}‘{f{?’:ous ......
18, Bhales, Aotk ot s r s st et s 2
192G oAb Sine i PR S A - thilt
20. Fire clay and dark shales A
25 Coal, Clanbe: ssna ol a s oila, il it taals Sz iy s
. 22, Fire clay, shales, and concealed, to base of Lower Coal
Fic. 104, — Section Measures....... P, o AT L Rl LS i
near Zanesville,
Ohio, Total..... cenassvanesedannveavsar s pecnassararasncsiaronnna
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Section near Shawnee and McCuneville, Ohio.—In the vicinity of
Shawnee and McCuneville, Perry County, Ohio, these beds exhibit the
following structure (Fig. 105):

Vicinity of Shawnee and MeCuneville, Perry County, Ohio.

[See map, M d.]
Ft. in.
1. Coal, Upper Freeport (not S6en) . .uuieeeeeteoeeiennaneienennnas Vo ma weja bt A S0 e o
2. Fire clay and shales containing “ Buchtel” ore. ... ioiiiiiiiiieiiiieaiaanaan, 15
3. Limestoae, Upper Freeport ..... AR B Ry TR s 26
4 -Shales, and COMBREICR . . .. oo d i B o cndin Vs ann o e s 4 b kS S LB LT s et o ole 0o TR 25
5. Coal, Lower Freeport 18
6. Clay, with.iron ore........ & 10
7. Concealed, and shales 25
ol fer S v (S
“Mother’ coal.. 0/ 4
Coal el
" s . Bony coal . ...... L
_ 8. Coal, Middle Kittanning | ]'%l(:;:a,‘(‘l(:mtlk bt 3, g,, § e 10 8
117 TR et TN dieair. I
Slate . i DL
Coal. 3 07}
9 Oy A R G e o e 2 s e L e e e iy s Fhmbdoms 10
10. Concealed, and shales. ...... e e T F i S b ey « e p v AL 0 20
11. Coal, Lower Kittanning -
b b 20 1 a2 i e T o, R e $B e i B LS ARk e e s e e ok 5
13. Ferriferous ore and flint 1
1 Sanay-AHNBAIC LRIl fid SRS Rk T bR s e vis 40
15, TR ea Rt x e o {I:ower Ferriferons § ______ 1
Fie, 105.—Vieiity o o g o e
of Shawnee and 10- Fireclay ..... ettt liiiiliaieiaoiceeiieasssasnaaias 10
McCuneville, 17. Massive sandstone, top of No. XTI. —_
Perry County,
Ohio, b1 61 7 A Se AR W, BpRnaips o 'nalie s RS Ao kin sl bwased 176 8

Section near Buchtel, Ohio.—In the vicinity of Buehtel, 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 in.
{Coal, slaty...... THERM
Shale.. o | L
Coal... 0P et
1. Coal, Upper Freeport.. { Shale PR g [ 2 Jo R 5.9
Coal.. P s L
lSha]e. 22040
Coal.. - Res Bl
2EPivemlay Budialale 38 5 1 ik B ok e c e Tadea wdas s 5 o 5]
3. Limestone, Freeport........ 5y 50

4. Concealed, and shales....... 40)

5, Coal, Lower Freeport .. { ::

1 3 :
30" 6. Concealed ...uaeeeenunn Y 22y P O o TR S S el S 30
o I e 1
st . Coal, Middle Kittanning < s 61
\sme... o 1

<

" '{ 8, ConCBBled s veiin sunsineni ur sviimnsdormsnssnwadsons sdeansanmpy 30

9. Coal, Lower Kittanning. 1

o 10. Concealed :vuasscvaszases 10

1L, TeoR oM s vy 1

Fic. 106.—Hock. 12- Limestone, Ferriferous .....cceeeeemmoiooaciimanciiinnianns 2
ing Valley, near 13. Interval to top of No. XII............ T VS SR 40

Buchtel, Athens
County, Ohio. LR\ 7 R SR oa . Sl it o e Gy o angeage s o 178 11



134 THE NORTHERN BITUMINOUS COAL FIELD.

[BorL, 65.

Section on Meeker’s Run, near Nelsonville, Ohio.—On Meeker’s Run,
near Nelsonville, Athens County, Ohio, the structure of the Lower
Coal Measures is thus (Fig. 107) given by Prof. Orton in Vol. III, Ohio
Geology, page 926 :

On Meeker’s Run, near Nelsonville, Athens County, Ohio.

[See map, N ¢.]

1. Coal, Upper Freeport......... I T CIP L PP e Pry oy I SIS PN A A PPre

. Shales .....
. Buchtel ore.

SCvA W

Fia. 107.—Section
on Meeker’s Run,
Athens Cuunt.y,
Ohio.

o Tireelay s o das

7. Shawnee or Buff llmcstoue (Upper Freeport) .

Ft. in.
4
3
5 9
d it ]
6
9 B
2 Jdd 1]
A SANARONG. . 2 i waid Smtne Sh P pa tn v L b da b 14 6
9. Coal, Lower I'reeport...c.e..... 1550
100 SHRLOR & ot ok, o A e i 4 0
11. Limestone, Lower Freeport .. gune%tnne 1 o 350
32 Bandatine s e i . L it ik Siaia s s 12 6
13. Coal, Upper Kittanning ............ A 3
14. Fire olav ..... S e o e e g Bt
15, Sandstone .-.eeeeceeeeee-n- s apiins 5 AR 15 6
16, :Shaletus v, SRl 00 GT% v T gl 0 I cadas B2
iddle Kittanning.
AT Coat il el o e gNelsouvillu seam...} ............... 6 11
18. Fu‘e cluv
A BBBIR . 207 Leiiif i S i A bk ety
20, Snowfork (1) Tyl Ak SR e 8
1 BandBtONEEC S s o bae sin s s f pinevots s Fhbnbn
22. Coal, Lower Kittanning....cc.caaciucounan
e R U6 VU T o R N R Caiplyiy e S
24 Shalal 5 ausd il e i aativeg tnsnre
25, Place for Baird ore ..., ccuiiici..
26. Place for Gray limestone
27 Interval 1o No, XIT sillEb0BE. { ov e v aseranhiantcmed dafosassonsnies 30
Total ..--. i BT ke Ra AW Y TRB R i 5o h% AR R FTAd R AL pm S AR 166 1

Section at Panther Hill, Seioto County, Ohio.—Farther to the southwest,
in Panther Hill, near Mt. Vernon Furnace, Scioto County, Ohio, these
rocks are given as follows (Fig. 108) in Vol. V, Ohio Geology, p. 1038:

F16.103.—Panther
Hill, Mt.Vernon
Furnace, Scioto
County, Ohio.

Panther Hill, Mt. Vernon I'urnace, Scioto County, Ohio.
[See map, Q a.]

Feet. Feet.
1. Coal, blossom, Upper Freeport......coocoeoona... Snalpae e a < A4
2. Shale, sandy 11)
. Concealed ........ 15% 38
SADARIOTIO BIRLY- C S Ss 0kt S ab g el 12 J
5 Coal, blossom, Lower Freeport ..... WiV
PITOCIAY i 53 anom ekt 2ab s AR - s
Shales i igy i R FRA S 5 S R S 39
LD LT ¢ i e SRRt ey AR 20
0 BIALE L o i i mua pelane A amahnat s o Akd da 4}
. Coal, Middle Kittanning................ ik
Shales, with iron ore (kidney) .......ccceeoueiiin o o 16} 45
. Sandstone, massive....... o e 29
. Coal, Lower Klttanningg Sa.ndstouo shaly ... 7% ...... 7
Coal -.blossom
. Concealed ........ Fo s B R B N R AR S 8
- BRNABtOne, WHIE |- 1057 s iRy i dhe sk 3o o5 6% 18
e SHAlaE s o, L it S L P 4
. Iron ore, ** Baird,” buhrstone ...........
. Limestone, Ferriferous ...........
SUoal e YR blossom
. Sandstone, white .
Coal, Clarion .
16
23, N g W O A S . blossom
24, Sandstone, top of
175

Totﬂ‘l......./..... ................................ sacpouamans .
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Section near Ironton, Ohio.—From the vicinity of Ironton, Ohio, Prof.
Orton reports the following structure (Fig. 109) for the Lower Coal
Measures (Vol. ILI, Ohio Geology, p. 928):

Ironton, Lawrence County, Olio.

. [See map, R b.]
Ft.in. - Ft. in.
1. Coal, Upper Freeport.....c.ccceeeeeanecenssaaseancaacs 4
A Mivaclay ..o, .l i ke i iaes Tl i e Ay
3. Conglomerate and sandstone. ................. 29
4. Little yellow kidney or Monitor furnace ore .... 1
8. Goncealeds:c. cras et ol e Sahia e e s mile oy sur 2
6. Bufflimestone 2 98
A1 DL My e e s Ry L e N
8. Yellow kidney ore (Moxahala).......... o
9, Heavy Bana e s, T e e A G A
10. Coal No. 6 (Sheridan coal), Middle Kittannin 3
11, Fire clay.. 8 6
2. Black Kkidn 1 34
13. Sand rock 24 6
14. Coal No.V §7.8
15, Fire clay 2
16. Sand roc! 23 6} 31 6
17. Fire clay.. 6
18. Limestone ore 1
19. Gray limestone, Ferriferou 5
20. Sand rock, Hearthstone quar 60 e
21, Conway coal No. 3, C. (Brookville 2 g 64 6
V3 gt T Y MO SR g R L R O 2
23. Top of No. XTI, sandstcne.
F16.109.—Section near 2 s
Ironton, Ohio. BORNE . s e AT e i g e SN s i b e na i A e i ha s 244 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 Ohio, above Ironton.
X \J
o [See map, S b.]
h Ft. Ft. in.
O GaL T Ppor Frbeport: sisis s s <k i ahs earina X Tkt sanasane br i haies 2
2. Shales and sandy beds. ............ 50
3. Coal, Lower Freeport....cccc.iveus 3
4. Massive sandstone......ceec.cecann.. 40 } 45
11T A R e SR bl i R A 5
[ Coal
Fire clay
6. Coal, Middle Kittnnning.‘.i()oul ........... B3 T 7
MBI - i & v i o s Gt o o 5} 45
L T T SR T T P R o s T et R S R 40
9. Coal, Lower Kittanning ......... 5o 2.6
10. Shales and fire clay ...... & 25
11. Limestone, Ferriferous . 5
12. Fire clay and shales . 10
13. Coal, Clarion ........ Y
Ti1c,110.—Section 14. Shales, and concealed.... .. 3 40
in southern 15 Massive sandstone, top of No.
Ohio, near Iron-
ton. o Y SN O Sl e Sy AR i S0 O AT Y S 0 L 235 -6

This section differs but little from that found in western Pennsylva-
nia. The ¢« Buhrstone” 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-

Fia. 111.—Section
under Charles-
ton, W. Va.

ward toward the other or eastern side of the same, 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: |

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

[See map, S f.]

¥ Ft, in.
1 Conl Wanbr IERAPOPE . oo sis s bul s gvins ronpia iy tonpni g b abubness 3
DY T e T R RS S Sl B AR P o ) G 55
LIROITE L VT e TS A A s B B S A e o ol TGNE G
4. Sandstone and shales.......
5. Coal, slaty, Upper Kittanning
6. Shales and AaNABIONG L\ cii cayumsriiimssunbsdases snpskiansessins
7. Sandstone, coarse, with gas and Water......cccueieeadaccaanenaaassnas 70
TP BY YT B 8 1 11 Rt e S uo S e AR 61 S ety BRI
9. Shales and sandstone ... 90
8 [VR 5 103 T el SRt s R M SO STHR OT il S R i OGP cos (o BT e i 30
11. Top of No. XTI, white sandstone.
11 S R T R 4 1 gt R AN o I e SR e 573 6

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
comes in from the Ohio River southward to Charleston,
since the borings at Pomeroy and Hartford City disclose
no unusual thickness of the Lower Coal Measures.

The identification of eoal No. 8 in the above section is
open to question, as it may possibly represent the Lower
Kittanning bed.

There may have been other bedsof coal passed through
by the drill in the well from which this section is taken,

since it is seldom that drillers for oil and gas exercise much care in ex-
amining the drillings for coal.
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Section at mouth of Lick Run, near Charleston, West Virginia.—Near
the mouth of Lick Run, 2 miles south of Charleston, a well was

Fic. 112,—At mouth
of Lick Run, two
milesabove Charles-
ton, W.Va.

bored for gas, by Mr. Hulings, and from the super-

intendent, Colonel Jordan, I obtained the following

record (I'ig. 112) by combining it with the 70 odd

feet of rocks exposed above the mouth of the bor-

ing:

At mouth of Lick Rum, two miles above Charleston, Kanawha
County, West Virginia.

{See map, T £.]

Fect. Feet.
1. Coal, Upper Freeport 3
P T e T TR G S A DRIy R e A S a0 7 ]
NG N T D S o el o g S 20 L 5o
4. Sandstone, massive ...... 25)'
5. Coal, Lower Freeport 3
6. Shales and concealed 33
ol L TOE T R SO SRS AR A e T S S S R 27 } b
( Blue sandstone, hard.. 51’
| Slate and sandstone (i’l
8. Sandstone, Freeport- Sandstone, hard. 73: fhae 245
il
AT T T ARG AR SRR N S R A 93
10. Sandstone .- 50
g AT RN AadS LB i b S AR S, R i 32
O T Py a0 Yy SRy S . A SR St SO 15
13. Sandy shale, dark blue..-.......ciceaeesnancencncaaians 195
14. White pebbly sandstone, top of No. XTL
vy ) RO T A i R e S ST SR 6388

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

85

M4y

la7'

130"

= I T

132

—Section at
salt works,
Kanawha County, W.
Va.

brought nearly all of the Lower Coal Measures to
the surface, and the rest of the column is supplied
from the records of the Edwards gas well No. 2, at
the Dickinson salt works. The combined section
reads as follows (Fig. 113):

Dickinson salt works, Kanawha County, W 8t Virginia.

[See map, T f.] Fe. Ft in.
1. Coal, Upper Freeport, SIaty .coceeeecncacescoaancsans 4
Do [ C LA S 0 58 SR PR S S bty S g §% 5
3. Sandstone, massive... 65% 85
33810 | TR et Ut P MR ST R PR T 15
Coal, slaty..
OIS 45 0w io e s L
5. Coal, Lower Freeport.. < Coal .. oty T i 5 6
| Shale ..... Y 6"J
L3 T AR e T i R A & . 5
7. Sandstone, massive. pr e 65
8. Sandy shales, with i 3p 143
9. Concealed .....-<.-. 20
10. Sandstone, massive. 50
11. Coal, Upper Kittanningg 3 b
12. Fire elay, sandy 2
13. Concealed ... s £ 187
14. Sandstone, ma Tt & s
P Jedar Grove.
18, Ogalos i enetnnasesnans § Middso Kittanming. 3 S
16. Concealed, and shales 15
17. Sandstone ........... 2 2
1B Sandy Bhales sucfeciiniati o lodvuciabil idaiiennes 3 10 63
19. Limestone, siliceous, Campbell's Creek......... a 1
20 :Shalesand BandBtone: i S dd i s AW six e aldia v ank 35
Coal ... 0k
Shales . PRI Lade )
& Y e R LY [
Fire clay and shales 1’ 107
Coal and slate ...... 8%
21. Coal, Campbell’s Creek, | Coal i 1”7
Lower Kittanning ... Slate
Coal
Fire clay and shales 7/ 0"
Conk alaty. ;. ....000 6
Fire clay soill TR |
LBoi). ;. o .. 0 37)
22 SERldRS: 22 L s s 2
23, Sandstone, massive.... 251
24. Concealed in bore hole . 65 > 132
25. Sandstone, white. ... = 30
M ) R A RN e Gy T L R e T 10
27. White sandstone, top of No. XTI
Totali il 0% { PRI U A £ TR st Vel SN s’ e R 641 2

This section would seem to confirm the statement
made in connection with the Lick Run boring, viz,
that a part of the last interval given there should
more properly be credited to No. XII, the next
series below the Lower Coal Measures.

The Campbell’s Creek, or Lower Kittanning coal,
is here very much split up with slate and shales,
but on the Malden side of the Kanawha itis a good
bed, from which 4 to 6 feet of coal is obtained with
only the two parting slates.

This is the type locality of the Campbell’s Creek limestone No, 19.



wiirre.|

THE LOWER COAL MEASURES.

139

Section near Brownstown, West Virginia.—In the vicinity of Browns-
town and near the Burning Spring, 9 miles above Charleston, another

5"

Fia. 114,.—Section near Br. ownstnwn three
miles south from Malden, W. Va.

gas well was drilled (Edwards No. 1) and its record

B . . . . . .
o combined with the surface exposures in that vicinity
gives the following succession (Fig. 114):
Near Brownstown, three miles south from Malden.
[See map, T f.] :
Ft. in Ft. in
1. Coal, Upper Freeport, slaty...ccceccacacaacencaanannn 5
2 Concepledit: Y s B ntttoray £R tube s . 10
3. Sandstone, massive, gray......... . 95
4. Shales, and concealed............ . 30
5; bandswne massive, gray....cece--- . 40 375
6. Sandy shules and concealed ... . 2
7. Sandstone, gray, micaceous .... 160 I
8. Cancealed:s, ootnc i s s St pin o2 15 )
9. Coal (Cedar Grove), Middle Kittanning 3 4
10, Concealed, and sandstone .........ccceveeceucmaacnazn 100
a7 J Lower Kit- Coal
12, Coal. C;%’;‘;ﬁﬁ o J %hales and sandstone ..20° 0”; . 24 10
Oroeky: s ~ ordr S VIraR
18, BhEla® e o8 v s i va 2y s AL Ea Ve e/oip o v s i o 3
14. Sandstone, massive ........ 25
15 Congealed . vt dus-a8msbacllif S 74
16, Conl y«8hale: it csidewin i L piian s ¢ J
17. Fire clay, sandstone, and concealed .. 40
18. Coal, Brownstown ....ccccaveoeane. - 2
19: ahaled it ettt s A
20. Sandstone, massive - ............... .80 % 70
21. Sandy shales and flagay sands!nue aup BB
22, Limestone, siliceous, Ferr nemus g 1
23. Shales, sandy cccceececucenanaas oha - AD
24. Slate,black.....cccee.... 0 6 5 6
25, Bhalen < iiito . doad i T S vz 20
26. Sandstone, and concealed. . s B J
27. Coal, Clarion (Eagle) ...... 3
28, Sandstone .......ccecee..- 25
20, Blate, gray. .. .c.oasssuns b i 08
30. Sandstone, gray ....... .. 40
81 Blate davk . -2 Sie il donaitiy ikt Misde soae s abgansol 25 j
32, White sandstone, top of No, XIL.
TRORB) 5 i ws o5 D RER W 1y A 99X L LI NEE A 0 o 000 4 w0 801 8
’ y .

BODOBOE The only part of this series dependent on the bore
\ AR jod bole record is the last 100 feet, or that from the
Al Clarion coal down, the rest of it all being exposed

L] ’ .
LR above the bed of the Kanawha in the

region of Brownstown.

By comparing this with the Charles-
ton section (Fig. 111) it will be seen
that the whole column has thickened
southward at the rate of about 25 feet
to the mile. It will also be observed
that with this thickening a new coal,
the Brownstown, makes its appear-
ance in the series. This is one of a
local group of two or three coals which
appear in the column of rocks around
the southeastern margin of the coal

field between the Lower Kittanning bed and the Ferriferous limestone,

which would seem to be represented by No. 22 of the section.

These coals

are of little economic importance, as they are usually thin and slaty.
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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

Fia. 115.—8ection at month of Armstrong
Creek, on the Big Kanawha River,

; 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 serics
gives the following structure (I'ig. 115) :

Mouth of Armsirong Creek, on the Big Kanawha River.
[(See map, U g.] Tt PhAn.

o’ 1. CndY Unper: Breaporfos -t e dial sl e e A 3
2. Sandstone, and concealed.......... 170
3. Sandstong, massive ... _...cceaeenn (J'Ul
4. Concealed, and sandstone.......... 115 372
5. Limestone, siliceous ... ZJ
6. Sandstone, massive, CTAY «vevieeacecanabecanans o 25

Middle Kittanning. 7 2
7. Coal......... { Cedar Grove. ...... ; """"" ;:I(l)nnl]l() 219
Coal
. Piroolag and’ concenleli i il iestseb insveina il 5)
9. Bandatone:- mpBalyer . bl | i i gt g s syt 20 }
. Shales, concealed, and sandstone .........cceveeenas 20 t
A6 T O e SRRl ORI T ol 4 AP T e B 20 t
Bandstone and BNaleR . . an (3L iNEni e s b b ks Ga dus 20 3165
3. Sandstone, massive . _.............. 25 |
. Shales, and concealed . ....c.aeiuaeenn 20
Sandstone....._.... 25
A R T e R e £ e A GRS L A S S s W 10)
Coal . d o S
Slate O3y % ....... 5Bt
Conl r i g . (18 144
Sandy shales ........... i 124708
Coal, ** Peerless . .... L0
Shales, bluish. ........ TR
17. Coal, Lower XKittan-} Coal, sulphurous...... S 1225 L) %
1) 1§ SRR iy Sk POLOLE s wonmiin s s i bas o 4 b
Cosly. I3, o, 0456
Coal, splint ... ..... 0’ 117
Parine o v o e L
Coal ... o o
. BMber s kst shadiat,s vha iy 11
22 | Coal. 2 10
b2 o F B T e e A F LA Ly iy 3. PP S 5
19, Sandstone and shaleS...eeeeeeiaa.n.n. 35
Coal Pl il |
. ot ]Shn] . ot 1 G”‘
. Coal, Browns- j Coal.......... 0" 107 a
town... ....} 8 d h 206
L l sandstone .15/ ()”J
Cloall. s islasds A =
21. Concealed, and sandy shales. .._....... 40 t
22. Limestone, siliceous, Ferriferous e 13 51
STACITN I et et ey 2L 109
Coal.. LOLA8
Shales. . o 4”[
. Coal,slaty ... 0* 6/
24. Coal, Clarion ; &) '’
80’ 4 1 Shales, sandy .20’ 0"
(Kaigle) ...} ol 1Y % "[ e
Shales. . pogs | P - L)
| Coal.. o104
25. Shales and sandy bedS.emeeoveaana ... 20
26, Coal, Little Eagle... 158
27. Fire clay and shales. 5
28, Sandstone, massive. 10} 55
20. Shales,sandy............... 40
30. Limestone, fossiliferous, Eagle . 1
31. Dark shales, fossiliferous....... 5 } 20
32. Shales, sandstones, and concealed 75
o 33 Bituminous shale....u.eea. oo 2
Sl SRR & 20 SO R L IS 30
35. Limeslone, siliceonus...oa...... 1 % 131
86. Shales, sandstone, and concealed....... 100
37. Sandstone, massive, top of No, XTI.
Poatal St AR SR a Sl 1,006 7
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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 4} 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 I
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 Peunsylvania.

‘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 expeeted,
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
as there are no coal beds between Nos. 7 and 17, it is evident that No.
7 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.

1. Upper Freeport coal (i
2. Massive sandstone
3. Shales

\
7. Sandstone, hard, gray .
S RRRle o, S
9, Sﬂndstone ...........
O MhMe i et il
11. Sandstone, hard, gm\'
12. Shale
13. Sandstone, shaly ...
14. Shale, yellowish

241"

208

207"

F16.116.—Section at Guyandotte Mountam,
Raleigh County, W. Va.

Guyandotte Mountain, Raleigh County,

15. Coal, Lower Kittanning J

It begins at the summit of

[See map, W g.] Ft.in.

S W P Y R P e G 28
s . 81
8
.14
b3 247
. 82
.24
........ i
Blate ©o ol £ | ot
Joal .. 049
Slate . A A -
Coal .. pratos T €3 Bl
113 7. F SR TR T 0 4
Oagbta, Jues gl 1/ 13)
16. Sandstone, soft, yellow ......... 19
37, Doak atiay 0 1% 56 o
18. Fire clay. 1 2J
10, Shales, yellowns}(xl A ios 6
20, Cnnl‘;n]lirowns gpm‘ clay. 2 0,,% 3 2
"""" (ol 1 IR o5 W T L
1 PR LD T e S AGRIE W § PRI 6
22, Sandstone, soft, yellow .
23. Sandstone,; hard, gray . 3
24 .uuhtuue soft, \ell(m,ml(‘.\umus 21
25, Shales. yellownsh ........ 67 a7
26, Coal ........ 0 2T
27, Fire clay Ttk
28. Slate, black .. ....... 16 l
29. Sandslone, soft, yellow . 35
30. Shales, yellow ........... ...... ¢ J
Coal
Slate
Fire clay
. Coal ..
31. Coal, Eagle | Clay 98
(Clarion). Y Coal
lay
Coal
Cla.}'
L Coal
32. Sandstone, hard, gray........... } 46
33. Sandstone, soft, ycllow 33
34, Coal, Little Eagle 03
35. Fire clay 1
36. Shales, sandy, "y i 46
37. Sandstone, soft, yellow . 70 208
38. Shales, sandy, yellowmh 53
39, Sandstone, flaggy 7
40, Shales, \ellow e 26
41, Pebbly sandstone, top of
PO o cassnrvechosnnoisannaivuhbnsnss OO0 -5

West Virginia.

Guy-

andotte Mountain, Raleigh County, West Virginia,
and was measured along the turnpike eastward to the
foot of the mountain :

Ft.in.

83
15
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1t 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 place given it is only a surmise.
Section near Oceana, Wyoming County, West Virginia.—In the vicinity
of Oceana, Wyoming County, West Virginia, and the neighboring re-

158

a4 8 e
* e

ogttwotco JEQ'

APV

F16.117.—Section near Oceana, Wyoming
County, W. Va.

3. Coal, Lower Freeport .. ] Coal ...... i

5. Concealed. .. ..

8. Coal, Middle Xit-
VT T SR IS 3 )

Wyoming County, West Virginia.

[See map, W £.]

1. Upper Freeport coal(not 86en) .c.oeeevevneevnnanns
2. Sandstone, and concealed . .......cceaa..

6111 5 S R

4. Sandstone, and concealed .. ... e ic.sdicaas s
5. Cannel slate mixed with ceal, Upper Kittanning......
6.
-

U1 e dsoa st e S

Coal ....
% Shale ...

9. Concealed, and sandstone........... g ......- ...........
L AE CH S e R 4
13 R ire oley B BIBIERS (o R ns o iaibmin b m g ik 2

12. Sandstone, massive
13. Shales, dark, slaty....-.......
Coal~. 1%..0%

Slate . 10/ 0"

Caal .1t '8

14. Coal, Lower b({::‘f{' s
Kittan-ygoar.) 10 gv

Slate . 0* 47
Coal.. 4 0"
Slate . 5 3
| Coal.. 0/ 10”

15. Massive sandstone
16. Concealed..........
b fll 1 S R R Y
Cont.. . 114
Slate .. 1’ 4/
Coal... 0/ 2!
NP U s
18, Coal, Bmwns'\. 81(‘::18 o 8, i,,
WD Slate . 07 47
Coal... 0/ 8"
Slate.. 1’ 8"

20. Coal, Eagle %"0‘“--- y 4"}

ari Slate.. 0/ 4
(Clarion) .. Coal.... 9 0
21. Concealed, and shales ........
22. Coal, Little Eagle ......
23, Shales and sandstones
24, Shales, gray, with fossil plants
A0 CORT LS S it A SR
26. Concealed,and shales and sand-

Slonebadi Sl ek FRAR
27. Coal, blossom
DT R 2 S T kol o i S ek ARy
29, Massive sandstones, top of
No. XIL

Total cacereacncococecnanse

3
2
70
2 7
20 27
e J
20
0 9
5 85
50
10
24

gion, the Lower Coal Measures present the following
structure (Kig. 117):

7 7

70
Bilg

65
2 3

B Yo
110

100

30
093 8
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No. 20 is known as the ¢ coking coal” in the Wyoming region, since
it has the typical structure of such coal, and looks very much like the
same (Hagle) bed on the Kanawha.

The Little lagle 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 Oreek, 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 Creel, twenty miles above mouth of Big Sandy
Ivver, Kentucky.

[See map, T b.]

Feet. Feet.

1. Coal and black slate, Upper Freeport «eeeeeceeveseenaa. b
O RNIBIONG Ve i s s A wa AR A n S5 o T S 5 B o e A K e 30

R R R R L 50 % )
4, Coal, Lower Freeport 4
5. Fireclay.......... 31

6. Sandstone, white 45 l

7. Sandstone, dark gray 10

8. BN OAtRne, WHED: . o soiis iws po b abm by o' LA 45 8 b H 4100 Faiics s 10 L 122
9, Slate; blagk, .o, o5 iasustendan satansly S O A L ST s L 15 ‘

J0; :8anaStone AV, . ) < aii L i el S S e ik e wa s e 25 I
RIS IR 0, el oot v i Wy 4 s S o s A 0K o s 10 J

12, Coal, Middle Kittanning. 3
13 D1A60 il ax sy ia by B TR e T e P PR 27

14 SANABTONE BURY: 5 oig dos o0l garaessal i visgably s gohs sz asbmns 6 I ”;
15 Blate ke o slisiiy oo Bin mdll o Cu T R e 24 i
s ire o) T TR oy 4 el e R Ry G L, Al e St e 25 f

17 Coal, Jower Bhlfaningek of. . s e S il et Lt oot 7
TR ARIRINE2ac3 050 e SO 85 AL U B L i M P iStann $)

19. Sandstone, gray... 70

20. Slate, gray 60 }» 218
Dy STV TR T o P e R SR e e S ce e S 25 l

DR BHL TR S A TV SRS M P Gt N R S A S S 60 J

Fi16. 118.—Seotion ot 23, Sandstone, white, top of No. XIIL.

mouth of Blaine —
Creek, Ky. RO o o e e e e el 521

For the caréfu]ly kept record of this boring I am indebted to Mr.
F. H. Oliphant, now the chief geologist of the South Penn Oil Com-
pany.
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Section near Old Peach Orchard, Lawrence County, Kentucky.—In the
vicinity of Old Peach Orchard, on the Louisa fork of Big Sandy
River, Kentucky, the surface measurements, com-
bined with the records of oil and gas borings near by,
give the following structure (Fig. 119):

toof k Near Peach Orchard, Kentucky.

[See map, V b.| Ft. in.  Ft. in.

1. Upper Ireeport coal (absent) ...
s 2. Sandy shales .....cccccuveenaas

3. Sandstone and sandy beds.......... X } 100
ek {Lower Freeport, m-gCoal ...... o 10";
oa

Winnifrede, Peach
Orchard bed ......

Shale ..... 0 10" 5.
Coal....... 24"y

4

4

5. Fire clay, siliceous 2 4)
6. Sandy shales V137 4
7. Massive sandstone and shaly micaceous beds .......... 75

8. Blue sandy shales ........ S AR L Ly i wa h J

S Cangel .......... 1 o ;

1374"

9, Coal, Upper Kittanning { Clay. iR e | L 4
lle slaty ....... el
10. Shale and sandstone . .........cceeee..

I5:Cealil, o o be i i
12, Sandy shale, blue
13. Limestone.......
14, Sandstone, shaly

34 16. Coal ..8..ifacioaa.acs
16. Concealed, and shaly sandstone. ..
i =17 RSB o i e o B e e
3 18. Coal, splint, Middle Klt,tmmmﬂ ......
19 2 CoRCaRIBE 5 5 e aet s A B, 2ol
20. Hard sandstone..
21.:Blue-shale ... :..ccnessen
22, Coal, Lower Kittanning .
82' 23. Shales and fire clay......
24, Sandy shale
25. Black shales.
26, Sandstone...
Q7D BERIG. oo i o G LT L et

The place of the Upper Freeport coal here is deter-
mined with comparative certainty by the massive Ma-
Lhoning 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 Kittanning bed, No. 22, is given as re-
ported from a bore hole at ¢ Old” Peach Orchard, by
Prof. Shumard, who examined the drillings at the

time the boring was made, and the rest of the section
Fig, 10 Section near 1 elow this is from a deep boring made for gas, about
ghwrd, ¥ 3 miles distant, the record of which was obtained from
Mr. F. H. Oliphant, the civil 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 Peach Orchard coal bed as to its horizon in the series,
some placing it as far down in the column as the Clarion coal, but this see-
tion shows that it is either the Lower I'reeport coal of the Pennsylvania

.

OO

LEANOCKY
6 35 5

Fia. 120. ——Sectlon at \V arfield,

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
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:
Warfield, Zfeutucky, on Tug Fork of Big Sandy River.

[See map, V b.]

Ft. in. Ft. in.
. Upper Freeport coal (notsecn) ... ..o..ooooiiiiaiaoniiiins

. Massive sandstone, and conceale 150
Conlszeils:
bm(lv shales...10" 0
Cire clay. ...... 2 Q1
on
Coal, Winnifrede. .. { G0 ”Ph““ P e 15 9
n
*ll
[ Coal 9
. Concealed, and sandstone. .. i e 25
. Limestone, siliceous................. 4 59
. Shales, sandstone, and concealed.. .. Te 30
. Coal, cannel, Upper Kittannthg .Ul iT cng sl voxl v 2
5 ‘wndstoue and concealed. ........... Er 30
i L1mestone, siliceous...... 1 51
. Sandstone, and concealed. 20
. Coal, blossom, Middle Kitt:
. Coneealed, and sandstone 65
. Limestone, siliceous. . 2
. Sandstone, massive 20
T [ SR AR 0

1
et
-1
=
-3

R0 ) FRER e Ran ot A v
Sandstoneand shales ...............c.ciiccceianes .. 40
¢ Banidetone MaBRIYe . o e e i S ihe e b 10

. Coal, Lower Kitt,anuingg Shale. 104 ! LR 5 2
Coal.. 4 0 ; ’
. Congcealed, 8nd 8ADASLONG: - s o svensanenassnansssannesnes 45
. Timestone, silicoous. ... .....ooooon. oo 2
. Shales and sandstones to top of No. XII 320
i+ RO R S S e B SO DL T 787 6

Some have supposed that No. 3 of this last section is
identical with the Peach Orchard bed, but it seems to
occupy a horizon a few feet below the latter, and I have
therefore referred it to the Winnifrede bed
of the Kanawha c¢olumn.

No. 19, which is locally known as the
‘“Warfield 7 coal, is the same one as No. 22
of Section 119, and the representative of the
Lower Kittanning bed.

The ¢siliceous?” limestones, Nos. 13 and
21, may possibly represent the Campbell’s
Creek and Ferriferous beds respectively.

d, Ky.
on Tug Fork of Big Sandy River.



wurr. | THE LOWER COAL MEASURES. 147

Section on Tug Fork of Big Sandy River, Logan County, West Virginia.—
Near the mouth of Knox Creek, at the southern edge of Logan County,
50 miles by the river above Warfield, the following section
(Fig. 121) was constructed on the West Virginia side of
Tug River, by adding to the upper portion of the section
there the part which has been removed by erosion:

Tug Fork of Big Sandy River, near mouth of Knox Creek, southern edge
of Logan County, West Virginia.

SORLANA
OO
.“0’0 OO
o siaiia e

[See map, W d.]|

Ft. oy
1. Upper Freeport coal (absent)......ccoeeoeaiioeraiiacinana..
2. Shales and sandstone 3 100
3. Coal, Lower Freeport
4. Shales and massive sandstone . .......ceceoeoiieiiiiieiinean.. 300
5. Coal, Lower Kittanning, large blossom .......cccaeoeaooiio. 6
B BansE0 Do IBHBEIVe wid T B TE o i T NI N Sab B s nes o's vie's Samels WE 40
7. Shales, sandstone, and concealed. ... coeeeevieemnnniniomnneanss 180
8. Coal, Eagle, 1arge bIoOsSom <. iioinicasecinconsnabare snnnins 5
9. ShaloR And-sanastonn el oo /s R by dn it nva s n el s ek ee oo 740 55
10, Coal blossom, LittleEagless. oo oo it Saet seeictonn cda bt 2
B 01T (0T T e R A o A A D R Y S TR 10
12, Salantoner MagEyY: o7 ¢l o i N i o L el e e s S 0% 35 ]
I [T T IR Bt 17 g 0 A it 10 r 140
14. Sandstone, gray..... e TR 35
10, - Bhalen sofl oray: 3o i i i v 50 J
16. Limestone, blue, impure (Eagle?)......... 3
17 Shalesrdareblids: <o o e vih vn Ju 5 50
IRCRERIRION0 . L 2 S e s e R T el 13 7
19. Concealed 12
20 ol Y i e Sl T S 1
21. Shales and flaggy sandstone .............. 25,
22. - Shstasiadank. sdl . S i bas SiesT ot Ul 15 85
23, Concealed, sondstone, and concealed ...._. 45
24. Massive coarse sandstone, top of No, XIL
g o1 PRSI Jr e b L S e 990

CHARACTERISTIC HORIZONS.

THE UPPER FREEPORT COAL,

Asmay beseen by thesections just given,
a very important coal bed comes at the
summitofthe Lower Coal Measures column,
and marks the latter off from the Barrens
above. This coal, which was named the
Upper Freeport coal by Rogers, has a very
wide distribution in the Appalachian field
and is the source of much valuable coal
and coke. The coal is not entirely persist-

ST | 5 3 v =
T1c. 121.—Section on Tug Fork of Big  ent, however, being frequently too thin to
%iggi‘f, aRoL?ffSrl}f:Sg?ﬁlﬂgﬁ&ﬂf mine, and.from large areas it is absent en-
Al tirely, though its horizon in the measures
can then still be determined, and generally without much difficulty.
The bed is probably more regular and persistent in Pennsylvania than

A BN
WSS jed
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in cither 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 (6), 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 regious, so that there is nothing characteristic about them over
the whole lield, but yet in any particular district or coal basin their
number and position in the bed are quite regular,

Another peculiarity 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
districts where this bed will produce coke but litile 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 distinguished 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 Virgiuia {except in the southwestern 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 occurs at this horizon. This is true of the Cannelton
locality, but whether any of the cannel deposits on Coal River, south
fromn the Kanawha, belong at this same geological level is as yet unde-
terniined, since the latter have not been sufliciently studied, though the
flora would indicate that the Peytona deposit belongs at the horizon
of the Upper Kittanning coal.

The several sections 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.

Section at McCoy 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 sumwmit of the Alleghany Mouutains in Cambria and Cleartield
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Counties. At the McCoy shaft, near Gallitzin, the coal has the follow-
ing structure, according to the superintendent’s statement:

Ft. in.
Black slate and bonecoal..._............... 0 8)
Coal e.oin e e e e e 4 0 |
S B TS 0 2 | Ft. in.
COAl ot et e et eieeea 21 00 BB
Slate .o i 0 3 l
Coal L e e 0 4)

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

Ft. in.
Coal -l 0 4)
Dark slate and bony coal ... ... ... ... ... 0 2|
LY RN 3 0 I Ft. in
Blate, gray ceveceiienriiien e e 0 ¢¢ 5 8
L 1 2 l
Slate and slatycoal. .. ... ..ol 0 10}

According to Messrs. Chance and Platt, this coal is but poorly repre-
sented in the present mining regicns of Clearfield and Jefferson Coun-
ties, Pennsylvania, but it is possible, as already suggested in connec-
tion with section 88, that in some cases, at least, the Upper Freeport
coal may have been erroneously referred to the horizon of the Lower
Freeport.

Section at Mount Equity mine, Bedford County, Pennsylvania.—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, according to Stevenson, Report T?, Second Geo-

logical Survey of Pennsylvania, page 62: )
Ft. in
0 ) G QR 2 1
TParting ..o eiiieemne ciee i aaean
Coal o et e 0 7
Parting .o . o e It. in.
Coal . ot e 1 2 7 2
Parting - ..o i o. S
Coal oo it aaeaas 1 0
(9 1% - 2 0
L 0 4

Although this bed is so well developed in Bedford County, yet 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 Alleghanies,
this coal becomes quite thin and slaty in Somerset, and where the bed
enters Maryland near the northern end of the Georges Creek basin, it
is only 3 to 4 feet thick and quite slaty, there being a layer of bony,
worthless coal, 1 foot thick, just above the middle.
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This poor condition of the bed seems to be maintained southward
along the Georges Creek basin to Piedmont (Section 92) and up the
North Potomae (Section 93) 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 center 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 vicin-
ity of Cheat River, when a great change takes place in the character
of the coal, the sulphur and thin slates disappearing and the whole be-
coming a most valuable eoking 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: .
Tt in
Coal, 8laty .o e iaaaes 1 33
Coal,good. .. oe.. i iiictiieeciiancae-a 3 0 |
SIAt0, EIAY <o e ceeeee ceeeee e e aann o 3! Tt in
Conlygood .. .. ... 1 3 p 97
Shalo. .o icamce ci i e i 0 10 |
Coal, good . o e e e 3 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, witl better represent the average thickness of this
coal in the I’reston basin:

Ft. in.
Slaty coal . . i caeee. 1 3 3
Coal,mo0d .. uue e i 3 5
Shale, Eray . oot i c e et aaeanaaanan 0 2 Ft. in.
Coal,good ... .. o iiiaio.. e 1 3¢ 87
Shale, gray ..o cee i e 1 0 l
Coal,good .o oo e, eaas 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 Irondale, 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
Freeport coal.

Section at Wilson’s mine, Roaring Creel, Randolph County, West Vir-
ginia.—Southward from Philippi it inereases 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
Coal, slaty, impure ......occeeeeceacevacen. 1 6
Shales, dark ...ooeeme i e 2 0
Coal, ““upper beneh ™ coaeen oo iniiiaio 2 8
Slate and bony coal .come. oo iiiiaanenaan... 1 3 Feet,
Coal, “breast” ..o ccace coiaiiionsaannnn 3 1 14
Slate, Gray -ceevicreiacees iicecniaaeeaann 0 6
Coal, “mining ply ” ... it 1 8
Clayandslate.. .........occoccaamaaaae 0 4
Coal, “Dbottom,” slaty .. ... .o.ocooeeiao.n. 1 0

At some localities the ¢ bottom ” and ¢ mining ply ” 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 on 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. Here the following struct-
ure is visible:

Ft. in.
Black slate..coeevioaeiiineiianas 2 6)
Coal oo i e aneas 1 0
Bony coal oo i caeeaaan 0 8] s Ft. in.
L0 2 0Y%83 14 8y
Black 8188e <o oo veememesvemeneaenenes 3 0™
Coal ool 1 0
Gray 8labte. .. ooooooiiiii s 4 6 Ft.
COBL oot e ceneeeean e eeeaeanas 1 5y 22
Slate, dark..cooovn i il 1 4| 4
Ly PN 110 &
Slate, dark.... .coeeeuaan oL, 0 53v2 7 4]
(07711 I) £: .- 0 5 .g
Slate, gray -eeoeeeeeioaniieaanaans 0 6|5
Coal cie ittt ceetcaicaieaceeea 1 B



152 THE NORTHERN BITUMINOUS COAL FIELD. [BULL. €5.

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 91 miles from Buckhannon town, in a cut
on the West Virginia and Pittsburgh Railroad, the following section is .
exhibited :

Feet.
Massive sandstone (Lower Malioning).....o. oo ... 35
lf Cannel slate.... 12/ 0)
Coal............ PAN 4
Upper Freeport coal.. { Shalo. oo . o o ,l .. 17
LCoal...o....._.. 1 0" J
Gray 8hale ... o i et iicae i iiiiicaaan 3
Concealed .. oe. i it ci e i 10
Massive sandstone in bed of Buckhannon River........ 5

Here the coal has almost entirely disappeared in the great mass of
cannel 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 area of this coal be-
tween the main Buckbhannon River and its middle fork, where it has
regained a structure more nearly normal, viz:

Ft. in
Cannelslate. ... .cemn i o 7
Coal i i i te et e eaccaae. 2 7
Slate, DIack . oou o i i iee i i teic it 0 4
Coal ot e iecceaaca memerammeamaan 0 8
Shale, gray ...oee oiie oot iat s cccemaecaaa- 0 8
Coal, 80ft ooee i i i ciie i ccciiceeceeeaan 1 7

My. Bryan’s bank, one half mile northwest, exhibits the following :

Ft. in.
Cannol 81ate .. coee ceicae iace i ce veet ccaaaan. 0 6
Coal et i tcneme e 2 0
Bonycoal ..o iiiiiiaa. 0 6
Coal . e e e bee—e e 3 0

Section at Current’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. Current, where it exhibits the following:

Sandstone:. ...... e 25
Coal oo e 1 09

Slate, blue ........._: e eeeeeeaeeaas 2 2

Coal e e 0 2

CIBY oo 01( 68
Coal ooi i i e e eeea 06
Sandroek «.ooi .. 1 0

Coal, visible ....... i ... 1 0]
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Section near Hacker's Valley D, 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 Iilk) Rivers all
-take their rise, and here, in Webster County, 7 miles northeast from
Hacker’s Valley post-oftice, we catch an outlier of this coal with the
following structure:

Ft. in
Bounyeoal ... il 0 6 ]
Coal, 2000 oo oo i eiaae i 13 ; Fr"' n
Bony conl ..ol 1 2 e
Coal, 800d oo e i 2 8 J

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

Ft. in.
Slaty coal .._....... e tecceeeiaeneaciaanan 5 O) )
Coal, hard c.ee oo i it iaeen o OB Tt in.
. 9 0
] Y SRRy SRR | B -1
Coal,softer.... .ocovenniiiiaiieaiaoioce. 108

Section on the Holly River, Webster County, West Virginia.—TIn the
summit of the lills near Anderson’s mill, on the left branch of Holly
River, Webster County, we find the Upper Freeport coal with the follow-
ing structure on the land of Mr. Marecum Coagar:

Ft. in.
Coal, hard ..o encacmcce el 3 2 ]
[) F1Y VU9 ) | 0 4! Ft in
Conl, 800b- oot i i 1 4 6 10
Bonycoal coooii i 0 4
Coal, soft. ..o it i 18

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:

Ft. in
Coal, LIOSSOMY . e e iee et e e 1
Shales, ETAY - oo aee e iaee i ceaa e aaan 10 0 I Ft. in.
Coal, splinty oo emmman i o 2 0,14 3
Blackslate ... ... oo o, 0 3 J
Coal, splinby -oeeooooo 20

Here the character of the eoal begins to change to the hard, splinty
varicty which distinguishes the coals of tue Kanawha Valley.
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Section on Stroud Creek, 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.
(0711 11-) A 0 5
Coal,splint. ... oo i 4 0
Softeoal.. .o i et tmae e 0 4
Black slate ... ooooer it it 0 1
Coal. . e i e i i ama e 0 6 .
Black, coaly slate.. . oo.ooooeiiiniiinn oot 06 f: 1;0
Grayslate ... ... .l 30
Coal, soft o oo 110
ClaY -ueee caemae e cee e - e eeeeaennn 10
Coal, soft........oo..on.nn. e ... 010
3 1Y 2 YN NSPNNPIRIPIUR | S |
[ 0717 RN 0 3

Sections on Mumble-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:

Tt, in.
L1 ) 1 6
Shales oo oo e e teeeee e 5 0
Cannel ... cour o it ieeee e aeaeann 0 8 | Ft in.
Coal,splinty ceen cmen i e 2 6 (13 10
Slate, Black coen veiomimee caiii e 1 8
Coal, splinty ... conn i e eans 2 6
At another bank, 300 yards west from the last, the following is seen:
T't. in.
Coal, BloSSOmM . et veicee i i e e 3
Shale, gray .coeveeniiiieeroeieriiaceenen.aaa 2.0 Ft. in.
Bony cannel.... ... .o . iiiieoio-.. 0 6 7 4
Coal, splinty weeene oo 2 1
Slate, black ..ot es 0 3
Coal, splinty .o e 2 6 )

At this locality, as well as in Powell Mountain and on Stroud Creck,
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 cannel
coal with a thickness of 13 to 4 feet, while 2 to 2§ 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 mmuddy 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 cxecellent 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 Gnyandotte 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.
Coal oo e e i iaeaeiameeean- 0 4
11 7. R 0 2 1 Tt. in.
Coal ot e et e aaaa 0 7 3 6
Slate and bony cannel ... .....cceceeaeaa- 0o 9 J
Coal, visible..... et ceeeeeceeaaseeeaanaan 1 8

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

Ft. in. Ft. in.

Massive 8andstone. ... oouueeenaennancnnn- 25 0
Cannelslate. ... .. ... ... .coeoiiiaaana.. 1 09
] 1Y 7 R 0 3 } 5 3
Coal, good ... .. il 4 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. in.
Sandstone, visible ... ..o iiiiioiiiiiiae 10 0
(Coal, slaty..... 1’ 0
Coal oo 1V 67
Slate .......... o 17
Coal ........... 20"
NS 1A
Goal, Upper Freoport-.§ gt 7777777 g o £ 10,
Shale _......... o 9"
Coal ........... o 8"
Slate .......... o 6"
Coal .ooom ... 30

As will be perceived, the coal contains much 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 vicinity of the Kanawha
Mining Company’s plant on the Big Kanawha River.

Sections on Cove Creck, Wayne Oounty, 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 Free-
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.
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14

At another locality the following is seen:

Ft. in
Coal DIOSBOM & ovvceceac vaaccs vnecaeneenn- 2 0
Shales and sandstone ...........cceeeroaon 30 0 ! Ft. in.
1Y) T | «;”] {36 10
Coal, Splint. - .- oeoeeeeeenn... 1 8l i 10 J
Cannel, good .. .c.covaiol. 1/ 4"
Coal, bony ..oaeeiiiiaana.o. 17 47
On the opposite side of Cove Creek we see:
Ft. in
Massive sandstone .. ... veeeiiiieananna.
Coal Lo meeniicce e 0 6
Slate.. e cecen o cieees tecey beae e 0 4 F: in.
Coal o cecme et acanaa 1 6 4
Cannel ... i iccaceanaann 3 0

From this point a belt of cannel coal at the horizon of this bed ex-
tendsin a general westerly direction nearly across Wayne County, being
tound on all of the main branches of Twelve Pole. It is possibly identi-
cal with the celebrated Moses Fork cannel and other taunel deposits
in Kentucky. This belt of cannel varies much in width, but it is often
2 or 3 miles across, and while the bed is not entirely persistent, it is
seldom less than 20 inches thick. Itis quite pure and will compare
favorably with the celebrated Kanawha cannel, which comes at the same
geological horizon, '

On the left branch of Twelve Pole, one-half mile above the mouth of
Brush Creek, this cannel coal shows as follows :

Ft. in
Massive sandstone . ... cooerececanaacaaaann
Coal, bituminous .....ccoeeeinniniennaao. 0 10 ] Ft.
Rock, dark ..ol 00 B Yy
Cannel ..o it iicececea .. 2 6

On Little Laurel, a branch of Hezekiah Creelk (tributary of the left
fork of Twelve Pole), the cannel exhibits the following:

Ft. in
Sandstone. . ..o oc. i el
Coal, bittminous............ ..o 1 0 )
Bone coal ....e e ieaee i ce——, e 0o 8| Ft in
. vt 5 b
Cannel ... ocece e ce i e care ceeannns 3 1 .
Bonecoal ... oo iieiiiiiiiiiaen 1 SJ
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On Saiw Pit branch of Cove Creek the following section was meas-

ured :

I't. in
Coal, blossom ... ... oo ... ........ 2 0 %
Sandstone ... ...t 25 0
Coal oo e i 06
Slate, Bray....oe e et 01
Coal, bituminous. ... . .. ... ... ... 13
Cannel ... ... iiiiii..l. 17
Coal, splint ... ..o il 10
Slate and slaty coal . ... ... o il 0 5
Coal . L 05
Slate ... e i 0 2
Coal, splinb ... oo i i e 0 8
State,blue ... ool 0 5
Coal,splint ... .ooooa L 1 6)

Feet.
27

In Sugar Camp Hollow, a short distance above Jesse Quecn’s, the
Upper Freeport coal exhibits the following structure:

On Trough Creek, near James Rainey’s,

lowing:

Ft. .

Sandstone, massive .. .._....eeae. L

Coal oo iiiier i el --2 4

Slate ........o.ooo. . heeeee eeeen 0 2

Coal,splint. ... .oiiiiaiil 1 2

Slate, gray ceveeeaeeiii i, 0 4

Coal .o e el 0 2

Slate, gray ........... PR, R 0 4| Ftin
Coal,splint ... o...ooll. PR 0 8 8 11)
Slate, gray ... -c-cciieeiiiniaan 0 4

Coal oo el fereeen. 1 6

Slate, dark ... .o lll.. 09

Coal wovme i e 0 7

Slate. . ovoe e e el 0 6

Coal womeennnoln Feeeeeetaceas PR 01

Shaly sandstone .. ...... B N 15
{507 S 1 6

Ft. in.
Massive sandstono ... ..o olL. i
Cannel slate.....co.uoeoiaaa o, 0 5| Ft in
Coal, splinty ceveeeocvieenareeaeeam 109 3 3)
Slabe ceeeme e 01
Coal, 8plint..eeececanronneinnnannna, 1 0)
Flaggy sandstone and shale................ 5 0
Cannelslate .............ococou.. 0 8)
L 074, ) SR 21
Slate .occee oo i e aecieaoon, 0 2 6 4
Coal oov e i i 010
Shale, gray...cceoececeeaneionenne. 0 6
Coal o oeeee i i iaeas 2 1)

Ft. in.
22 5

this coal exhibits the fol-
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At Greene Porter’s, on the right Lank of Twelve Pole, the Upper
Freeport Ded shows the following:

Ft. in,
[ 07T Ut Y 10 W
Clay tcceceanesoaroacnone comaceacaaen 05 .
Shale and eoal e cein e ¢ 914 F,; lZ'
L
[0 T 110
Bouny coaland slate....... ..o Ll 1 0 I
L1 ) 2 4)

From this point on west to the Kentucky line on the Tug River noth-
ing is known of the Upper I'reeport coal, and at Warfield it scems to
be absent from the section, 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
County, 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 Freeport 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,” ¢ Cawbridge,” ¢ Alexander,”
tBayley’s Run,” ¢ Norris,” ¢ Happy Hollow,” ¥ Waterloo.”

Section near I{enova, West Virginia.—After passing beneath the Ohio
River above Steubenville, this bed never emerges from the same until
within 2 miles of the Kentucky line, and if the Steubenville shaft
coal be the Lower Freeport, 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. It 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:

Ft.
L 1) Ft
Shale ... ccoci it icmce e ccce e saanae 3% 5
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Section in Ritchie County, West Virginia.—Where this bed is brought
to the surface on the Volcano anticlinal in Ritchie County, West Vir-
ginia, it has the following structure, according to Stevenson :

Ft. in,
L0 ) 2 6) Ft. in.
Sandstone, gray ...cceicconnit e caann.. 3 6 '} 6 8
L0177 R 0 8)

THE UPPER FREEPORT 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 are always buffish when weathered, owing to in-
cluded iron. Trequently 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 carbouate of magnesia, and
occasionally 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 enrich 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,” ¢ Buchtel,” etc. There, also, as in Peunsylvania and West
Virginia, it oceasionally becomes iron-bearing and some or all of its
layers develop into iron ore, which is known in Ohio as the ¢ Buchtel”?
ore, and in Pennsylvania as the ¢ Summit” ore.

THE BOLIVAR ¥IRE CLAY.

‘When the Upper Freeport limestone is absent, or but slightly rep-
resented, there occasionally comes into the section at its horizon a bed
of excellent fire clay, 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.
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This clay has been reported as valuable at only two or three points
in Ohio, viz, in Jefferson and Muskingnm Counties, while in West Vir-
ginia it is known to be valuable in only one region, viz, on Deckers
Creek, in Preston and Monongalia Countics.

TIIE 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. Itisquite 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, south west 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 Freeport coals, and I have termed it

THE MIDDLE FREEPORT COAL.

This bed is shown in Section 66 at the typical Freeport locality, and
as already stated in connection therewith, its presence in other sections
may have led to some confusion in identifications. 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.

TIIE TOWER FREEPORT COAL.

This bed is quite as variable, or even more so than the Upper Iree-
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 stratuin of clay and
limestone. 1t 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 distinct
coal beds, but which should really be classed as members of one.

If Messrs. Chance and Platt are correct in the identifications of the
Lower Freeport coal in Jefferson and Clearfield, there are large areas
in both of these counties where this coal is quite valuable, since it is 4



waITE.] THE LOWER FREEPORT COAL. 161

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 dccording 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
Jefterson County.

In Ohio the reputation of the coal as a patchy depositis 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.”

In 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.

If the ¢ Steubenville Shaft” béed 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:

Ft. in.
Coal oocceeiecnar it caen mean 1 10
Slate oo et ccccce tccaatcccccacancccanen 0 8| Ft in.
Coal oo it ecee cecctacactaaaa 0 6 5 10
Slate and coal ..ccen it oot icancaan- 0 10 !
C0al -ttt diaeaccane 2 0]

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 coal 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. 65—11
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probably does, though formerly I was inclined to refer it to the horizon
of the Upper Kittanning. The Lower Coal Measures thicken up so
greatly in that vegion, however, and 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
¢nigger head.,” They usually furnish the variety of coal known as
¢ gplint,” and the Kanawha “splint” is highly prized as a general do-
mestic fuel. These two beds are quite irregular in their thickness and
one or both are often too thin to mine, but they appear to be much more
regular and persistent southwest from the Kanawha than the Upper
Freeport, since they furnish valuable coal clear across to the Big Sandy
River, the celebrated Peach Orchard coal 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
through more than 40 feet of rock material.

Section of bed at Coalburg, Kanawha County, West Virginia.—The
following section shows the variations in the structure of the Coalburg
bed at its typical locality :

Splint coal. . ..oo oo ae 6 in. to10 ft,
“Niggerhead”...ccoveecns coveeieaiaanns 4 in.to 8 in.
Splint coal ccontovnir i e veeee. 2% ft. to 3% ft.
Shale coceeemrenviimenrinccne caeeennnann. 1 ft.to 8 ft.
Soft coal ..o oo i 1 ft. to 14 ft.

Section at Winifrede, Kanawha County, West Virginia.—The struc-
ture of the Winifrede coal at Winifrede is as follows:

Ft. in.
Gray 8plint «eooee i 05
Soft coal. oo cvee it e e 05
Gray splint .o ocomueammnnn il 0 3 Fb. in.
Soft coal. .o oie et e i 0 3 4 10
Graysplinb ... ... el 12
Softcoaleece cvme vt iaiii e haeee . 1 3
[3) ] - Y U 05
IS Y L T ) 1 8)

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 trne 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 feet 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 Oreek, Lawrence County, Kentucky.—In de-
scending the Big Sandy River the Lower Freeport sinks below water
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level at the mouth of Blaine Creek, 6 miles below Louisa, where it ex-
hibits the following structure:

Ft. in

Massive saudstone - ... oot aiiicnnceean.- ‘|

C0al -t e cae eeeeieaiaeaaaaee .2 0 10 ¢ FtiR
Fireclay. o occimomeeiimii i ineaae 5 0 ? 710
Sandyshale.. ceeeeeiiiiniini it iaan, 2 Oj :

Coal .o i icceia e 010

Shale with iron ore ........c.occveveveee.. 1 0

Conl, 81atY .- - oeeooeieee e 1 O b 57
Shale, blue.............. e e .. 1 3|

(6117 S SR i |

TIHHE LOWER FREEPORT LIMESTONE.

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 horizor., This limestone very much resembles
the one under the Upper Freeport coal, except 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 eonsiderable 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
tact it and the Upper Freeport limestone above are generally called the
“buff ” limestones in southern Ohio.

In 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 Freeport 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, conpled 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 thieck in the Pennsylvania
region, and it frequently rises to 75 and even 100 feet in some localities,
making a bold cliff or bluft wherever its outerop is above drainage, and
thus becoming a conspicuous 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
calcareo-siliceous layer 2 or 3 feet thick, which may possibly represent
the Johnstown Cement limestone in 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 cliffs 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 produced 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 gas.

TIIE 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 unim-
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 66), there is a Middle Freeport coal even
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at I'reeport, and in addition the Lower Freeport 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 localities in Pennsylvania, at least, there are three dis-
tinet 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 sec-
tions along the Tygart’s Valley River (96 and 97), where it is 2 to 3}
feet thick, and a rather fair coal ; but it appears to be absent entirely
in the Newburg shal(t, Preston County, unless it is combined with*the
Middle Kittanning there, while in the North Potomac basin near Davis
it is represented by a mere streak. In 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).

Chance says that it is the main cannel horlzon 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 eannel 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.

THE JOHNSTOWN (CEMENT) LIMESTONE,

Lying only 2 to 5 feet below the coal just described, there occurs, 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 westin
physical 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 ecan 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.
which the First Geological Survey of Pennsylvania had erroneousiy
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. Thisstratum 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 concerning 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 described was a member of the Kittanning group, and then the
coal in question was lowered to the name of Middle Kittanning.

In the vicinity 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 fect in thickness, and is often much less. This is the
famous “ Clinton,” ¢ Rock Point,” and “ Hog Hollow ” 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, through Armstrong, Clarion, Jeffer-
son, and Clearfield, this bed, according to Platt and Chance, declines
much in thickness and Value, so that it is seldom mined, except occa-
sionally for domestic purposes.

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 wmine, 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 Thomas ; 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 sfructure and relations to other beds:

1. Lower Freeport sandstone...... .cocccveccancecans
Ft. In.
Coal eeeeecaanannns 1 0
. . Slate. ..... 0 3| Ft. in.
2. Coal, Mldd]e Klt'{ Coal,slaty........... 2 Ol 73
tanning ....... ! Clay - ot aaaanaaens 2 0J
LCoal, good.....cccc.. 2 0
3. Fire clay and shales....ccceeiociiinncncaanaaaa. 15 0
4. Coal, Lower Kittanning, with several partings.... 9 5

Here it is possible that both the Upper and Middle Kittanning beds
are represented in No. 2, and they are only 15 feet above the Lower
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 County on the east to where 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 Creek Valleys at the east; ¢ No. 6,” in Stark County
and southwestward; ¢ Hammondsville Strip Vein,” ¢ Onasburg,” ¢ Pike
Run,” “Dennison,” ¢ Coshocton,” ¢ Upper Zanesville,” ¢ Upper New
Lexington,” ¢ Nelsonville,” « Straitsville,” ¢ Great Vein” of the Hock-
ing Valley, * Carbondale,” ¢ Mineral City,” ¢ Upper Zaleski,” ¢ Wash-
ington Furnace,” ¢ 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 Hocking 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 magximum development:

Ft. in.
TOPCOAl ccecrnvoresecanencnnccnnonencaaanes 27 W
Soft coal, rejected .covoceamiiaenaiaal el 0 4
Coal e iiicaanes ccececccasaceesann 4 2 R
Bone coal, rejected..ocoaeeieaeeninaaiaoen 0 6 Ffl in's
Second 8late .. cencrenraiiieemni e 0 2
COoalereevaceassaccvomeccanseenncancncncecans 1 6
First 8late.ocn cccacncoccaccie it 01
Coal i cm i e eies et e aae % 4

Section at New Straitsville, Perry County.—The following is the struc-
ture at New Straitsville, p. 954, loc. cit.:

Ft. in
[07,7: ) DRI 1 2)
Bonecoal coceccmaiii e i e e e 0 2
Coal..uearecececccaaccacacsmanncencccncaaa b0
Soft €08l acee e e reiiiea e e 0 4 ]it)
Slate cccacccae o ernneiieee sisaecaeae s 0 3
COoal cveevammreccce sacienracccncancanananan 2 1
Slate -ccecereecncrenniianencencrsnnmasaann 0 1
L0 s 1 11

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 coal fully described in Vol. V, Ohio
Geology. '

The interval separating the Middle Kittanning coal from the Lower
Kittanning bed varies greatly both in thickness and eomposition 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
southwestward in the Great Kanawha region, and from there across to
the Big Sandy, it often swells up to 100 feet and occasionally 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 exclusion of shales.

In the Great Kanawha region a siliceous limestone makes its appear-
ance 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 occurs
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 I'reeport 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 I,
Vols. I and II, Second Geological Survey of Penhsylvania. 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 aequires considerable thickness is often split into several
divisions by separating slates. In the Pennsylvania 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 ¢ Fultod vein” of the Broad Top field appears to be identical
with this coal, thongh the writer was formerly inclined to regard it as
identical with the Clarion (see T3, 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 givenin Section 92. From Elk
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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 where 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 i3 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 bronght
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
principal coal 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 Carboh property, 25
miles south from Campbell’s Creek, the 20 feet of shales which usually
separate the Peecrless 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
Austead 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 53 feet thick.
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In Wyoming County, West Virginia, this coal, which is loeally 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 about 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 Tang. 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 decp oil-borings across southwest Pennsylvania and northern
West Virginia this coal is quite persistent, being frequently reported at
a depth of 1,600 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 sounthwestward ; also ¢ Creek vein,” ¢ Potter’s vein,” ¢ Lee-
tonia,” ¢ Mineral Point,” * Lower New Lexington,” “Newcastle,” ete.
This coal is often neglected in Ohio even when it has a thickness of 23
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 clear across Ohio to where they pass into Kentucky at
Ironton, and 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 described 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 ean 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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Tastward from the Alleghany River this clay does not appear to be
very important, but westward fram 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 15 and down to 5. It often consists of
two portions, an upper “soft” clay and a lower “hard?” clay, 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 faet it is valuable for this purpose clear across
the Ohio coal field, since, according to Orten, although not entirely per-
sistent, yet it furnishes valuable 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 Nuzum’s, on the Tygart’s
Valley River. Here along the crown of the Chestnut Ridge anticlinal
the coal 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 Fire Brick Works at Nuzoms 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 thiekness, sometimes only the clay bed just
described intervening, and again the interval thickens up to 60 to 75
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 cliff 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, the 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 secen in

Section 117. -
THE BUHRSTONE IRON ORE.

Resting immediately on top of the Ferriferous limestone there occurs
over a very wide area a deposit 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 discribution 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 can 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 OQhio. In northern West Virginia some iron ore
occurs at this horizon in Monongalia and Preston Counties, and a few
inches of it may be seen near the coke ovens on Glady Tork, 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 limestone 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 care can be unfailingly
recognized by geologists as well as anyone else interested in determin-
ing the correct order of the rocks. It differs from the other limestones
that we have had so far in the Loower Coal Measures, in being a genuine
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
Penusylvania. -

In Pennsylvania this limestone is confined to the counties west fromn
Chestnat Ridge, attaining its maximum development in Clarion, Arm-
strong, Butler, Beaver, and Lawrence, where it is frequently 25 feet
thick, or even mgqre, and seldom less than 10 except it has locally
thinned away entirely.

This limestone enters Ohio at Lowellville on the Mahoning River with
a thickness of 15 feet, but westward it changes very wmuch from its
Pennsylvania type, becoming reduced in thickness, sometimes entirely
absent, and occasionally splitting into two beds separated by 15 to
50 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 trune for Ohio, but
below this the rock is generally gray for 10 to 15 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 distinct 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
Putpam 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 limestope.
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 characteristic 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
vicinity 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 1o 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, It 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 veally an off-shoot from the Clarion, and
heunce it is unnecessary to retain the name Scrub-grass, which should
De replaced with Upper Clarion.

The main beuch 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 outcrop 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 varyingin
thickness from 2% to 34 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 conclusion 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,
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all difficnlties concerning the disappearance of the Clarion coal between
eastern Ohio and Perry County vaunishes, 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 Btate.

Section near Eagle, 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 Ilagle,
Fayette County, and hence is locally known as the Eagle vein. Where
best developed there, it varies from 34 to 43 feet in thickness, aund 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 Seetion 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 5 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 Kittunning
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. Occasionally 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 occupy this interval, which in Pennsylvania is seldom mere
than 30 to 50 feet thick.
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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 Eagle
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
occur 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 thein, and the upper-
most, is a very pure seam of coal, which at Eagle comes only 20 feet
below the main Eagle bed, and is 14 feet thick. I have termed it the
Little Iagle coal, since it is possibly a ¢“split” from the main bLed
above. To the south it appears to be quite persistent, since it occurs
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. If is only about 1 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 the species areidentical, 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 thé 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 remembens 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 BEagle, and hence I 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.

Bull. 65——12
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TIIE 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 Pennsylvania, a bed of usunally slaty and otherwise impure coal,
which was long ago named the Brookville bed, from its supposed occur-
rence near the town of that name in Jefferson County. This coal aec-
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 impare bed,
there being no coal whatever at this horizon where the Pennsylvania
series enters Ohio; 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. Chance 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 Beries 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 P’rof. IFon-
taine, following the I’ennsylvania 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 npon 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 contents are also different from those of any sandstones

above, since here for the first time in descending the column of rocks
179
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do we find sigillarize 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 atmospheric influences, and has thus
proved a most important factor in determining the topography-of the
Carboniferous system. Whenever these 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 generaltly, mark the lines where these rocks emerge to dathht
The loftiest peaks of the Alleghany Mountains owe their origin o tbis
friendly mantle, while its upturned edges have preserved many coal
basins from complete destruction. The deep gorges, narrow caiions,
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.

It 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
Peunsylvania 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 persistent 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 handreds 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 southward 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 outcrops 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
outcrops 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 accumulation, 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 brought 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 causing 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 Sec-
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 inits
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):

Fox Township, Klk County, Pennsylvania.

[See map, D r.]

Ft. in
1. Bandstone, HOMOWOOd.. .cccveraencncnacraarnancionseiniaannnacnsaancen 35
(O08L. o e, s S e day b odls 44
J slate, black .... T4
BT o1 T o Fp e Gl i .ul) 4 8
lb‘late, black .
(o] 7% S G a8
3. Slate and fire clay..ceucccencaiians 15
Oo8l. o.ciaitesenppnrsasniiase
47808k . il avi. {Slate .......................... 3 5 11
(97 7Y P SRR R o R SR £
5. Sandatone OoN0qUONesSINgG . cveu.ineanccans adismantasssn sovomabaisdle s 50
QBN AIB A BIRbO. . i e g i 5 e iiaan el iin g e e i wd e g RO 10
T R ODEIOTEETRER  vis iotiot i ibaun are bas Sanpikds chaby gl g kot R 50
Fro. 192.—Section - S Shales of No. XI.. ... iceiamiaiinaioicenecarcionnaasananas Frrrry s
in Fox Town- bastng el
gl]i% Sk Coun- i e T SR AT MR a Sl (WAL I e 5 Twg g 170 7
ty, Pa.

As will be observed, the series is thin in this region, and it seems to
decrease still more in Tioga County further to the northeast, where it is
less than 100 feet and all in one solid bed.

Section at ‘G'Zea,r_/ield, Olearfield County, Pennsylvania.—At the town
of Clearfield, in the county of the same name, a well was once bored for
salt. 1t begins near the top of these measures, and the record shows the
following structure (Fig. 123), as given in Report H, Second Geological
Survey of Pennsylvania:
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F16. 123.—Section at
Clearfield, Clear-
field County, Pa.

Fi6. 125, — Section
near Patton Sta-
tion, Clarion
County, Pa.
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Clearfield, Pennsylvania, from boring.

[See map, E s.]

. Sandstone, ferruginous
. Sandstone, brow..

. Sandstone, light color
. Sandstone, coarse, iron- -stained
. Slate, black, mixed with sand.
Andstone iron-stained, cxumbly
. Sla,tn s0f EERY 5o ki 3 5
3 &andqtone. iron-stained, crumbly
. Sandstone, white ..............l._.
. Sandstone, grayish white ........
R, 1o Y o . S e R O
. Sandstone, light gray
. Shales, and red beds of No, XTI,

m-c:o:nq_eanbmm»—

ot bt bk
&

Section near Brookville, Jefferson County,
Pennsylvania.—In the vicinity of Brook-
ville, Jefferson County, Pennsylvania,
these beds exhibit the following structure
(Fig. 124), as learned from surface obser-
vations combined with the record of the
Brookville Gas Company’s well No. 2:

Drookville, Jefferson County, Pennsylvania.

[See map, E p.] Ft. in.
1 Sandstone, massive, Homewood ...oo..ocoae.aoa. 75
2, Shales:and sandBLORS x ... s5<s i iohns sapininebadisns 30

8, CORl s e S S T R e e T ey 0 2
4, Fire clay .. % oD
5. Sandstane, 70
6. Conceuled ..... 10
7. Sandstone, mass 90
8. Blat¥.il. e loie 20
9, Sandstone, hard 46
10. Slate .oiiieten, 4
11. Sandstone, hard 22

12, Red shales of No. X
A A N POt g, kst 372 2

Here the series has thickened considera-
ably, and the triple structure of its sand-
stones so often found in Pennsyivania be-
comes prominent. No. 4 appears to ocecupy
the horizon of the Mount Savage fire clay.

Section near Patton Station, Red Bank
Township, Clarion County, Pennsylvania.—
Near Patton Station, Red Bank Township,

Fi6. 124.—Section
near Brookville,
Jefferson Coun-
ty, Pa.

Clarion County, Pennsylvania, the rocks of this series
exhibit the following structure (Fig. 125), according to

Mr. H. Martyn Chance (Report VV, p.
Geological Survey of Pennsylvania):

116, Second

Patton Station, Red Bank Township, Clarion County, Pennsylvania.

|See map, E o.]

Shale, with a streak of coal ........
Tron ore bed
Shale......ceea-e
Sandstone
. Shale, with kidney iron ore
. Sandstone and shale .............
Shale, with sandy layers and ore balls .
. Sandstone, with interbedded thin sha A TR A
. Red shale.

SORIBAL R

—

Sandstone, hard, massive, Homewood «cccveiinenreceananns
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Kellersburg, Armstrong County, Pennsylvania.—Near Kel-

lersburg, Armstrong County, Pennsylvania, these measures have the

Fie. 126.—Section at
Kellersburg, Arm-

e burgh, Pennsylvania, we learn the structure of this

strong County,

following structure (Fig. 126), according to Mr. William
G. Platt (H 5, p. 194, Second Geological Survey of
e Pennsylvania):
Section at Kellersburg, Armstrong County, Pennsylvania.
[See map, F o.]

Ft. Ft. in.
1. Sandstone, massive, Homewood 62)
9. Shalen o srseia et ciriniit posb iy 5% 77
8. FandBIoNe S i sas s Binairbiesurprsant 10)
4. Conl (METORTHEOUP) ovocsi issisosnassssnsans 0o 2
6. Shales With Iron 0re. .. ceciiiansennsariannsnnes 18
6. 3
7 3 174
8. 150
(F
2)
10 62
501
813 4
Here two prominent coal horizons are represented by
mere streaks, the upper one being that of the Mercer
s group of western Pennsylvania and Ohio, while the

lower is the Sharon coal horizon of the latter States
and the New River group of West Virginia.
Section under Pittsburgh, Pennsylvania.—Under Pitts-

series from the careful record (Fig. 127) of the Jones & Launghlin gas
well No. 2, as given in the Pennsylvania Geological Survey, 1886, p. 734 :

Under Pittsburgh, Pennsylvania ; boring.

[See map, Tm.]
Feet.

45)

Feet.
Sandstone, white, massive, Homewood . .....cccvauecann S s
Slate, black, trace of coal
Siate, dark, with sand shells

Coal and slate, with whjte BARASEONG s 40 S datn 4 s v b o e 5

Sandstone, grayish white, fine ..............
Coal, coal slate, and white sandstone. ...
Sandstone and black slate..__............. &
Sandstone, grayish white, slate in center .

e Sai B R

. Sandy shale, dark

. Sandstone and black slate

. Slate, black, sandy, trace of coal

. Limestone, Lower Carboniferous,

Fia.

127.—Section
under Pittsburgh,
Pa.

207

Section uuder Murraysville, Pennsylvania.—Under Murraysville, West-
moreland County, Pennsylvania, the structure is thus exhibited (Fig.
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128) by the record of the Philadelphia Company’s gas well No. 49,

F16. 128.—Section un- i q 7
der Murraysville. Under Washington, Pennsylvania (boring).
[See map, J k.] P 5t i
{ Sandstone, fine gray .......cce..... 9
1. Sandstone, 4 Sandstone, white micaceous........ 32/ 87
Homewood . Y Sandstone, white and dark mixed.. 17
(Sandstone, whlte; Bne: . i tuaiics, 20
B CORl ol St o e T ok S vk o0 W 156
3. Sandstone, white, hard, salt water. i R S
4. Sandstone, fine, white and dark ............. o
5. Shale, very dark, hard shells................ e 1l 110 6
6. Sandstone, white, fine........ oo i f
. BhalesBiaek . . .. oot et s L R - J
8, Sandstone, white, fine.... o $ii0%
9. Shale, black, and coal .. 2 2
10. Sandstone, close graine 1
11. Shale and slate .. 5 13 } 29
12. Shale and shells . 15
13. Shale, black, top of Lower
TPOBBL 5 pias « mmeis 8o S S ae it n, 5 Wt e o o8 S A 608§ W A 4 0 230

Here, as at Pittsburgh (Section 127), a careful rec-
ord discloses thin representatives of the Mercer and
New River coal groups Nos. 2 and 9, re- ¥, 129.—Section un-
spectively.

Fie. 130.—Section

3
in Broad Top 4. Shales, with a coal
b

basin, Hunting-
don County, Pa.

McCutcheon farm, according to William S. Stevenson,
assistant superintendent of the company:

Under Murraysville, Westmoreland County, Pennsylvania (boring).

[See map, T n.] Feet,
1. Sandatone, gray-hard, qlose: . i il s S s el e s 30
2. Slate, black, soft............... 12
3. Sandstone, gray, hard, close. . : 50
4, Slate, black, soft............. 8
5. Sandstone, gray, hard, close. . 90
(00100 PR) 01 e 105 o i et e R A S R o e e e e 1o LR, 45
7. Red shale of No. XI.
1L S e e T e R NN e S RN 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):

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.......cccaviemuminionnnnanacn.- 50
2. Shales, with a coal bed.. e tn e s SR ERel a0 I 25
. Sandstone, pebbly.. ?8
. Sandstone, pebbly 25
{0 <0 B RS R SN el i G A R L i R PR S 160

The triple structure of the sandstones with intervening coal horizons
is noteworthy here. /
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Section near Wellersburg, Pennsylvania.—At the northern end of the
Georges Creek or Cumberland coal basin, near Wellersburg, Somerset

County, Pennsylvania, these beds sho

through the easternmost ridge of the

[See map, L q.]

. Sandstone, massive, Homewood . .....
. Coal, Mount Savage ...-.......
. Fire clay, Mount Savage
. Sandstone, pebbly.......
s Sandstone, dark, shaly ..

N Sop

Fire clay, impure, sandy .....
. Shales, dark, with iron ore..
. Sandstone, massive ......

. Red beds of No. XI.

[y
(i

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-
Fro. 131 —Section near Stones, While No. 7is probably at the

Wellersburg, Pa.  horizon of the Sharon coal.

Section near Piedmont and Westernport, Mineral County,
West 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.
[See map, N p.]

Ft. Ft. in
1. Sandstone, massive, Homewood .....aceeioicicieinacanannns. 20
FOAL . i v o o man Ba bk S h s s ED 2
3. Shales, dark, containing fossil p! 45]
4. Sandstone, hard, massive ...... 40
5. Shales, and concealed 30 p 127
6. Sandstone, flaggy .. 10
e Bhales . e 2
8. g‘oal..l....a...]; ..... EEerss i3 s 6
9. Fire clay, dark, san ¥ 12
10. Sandstone, flaggy ...i... i el § 10} 22
D Coal o0t Suihoe spues s gt by o2 148
12. Shale, with nodular iron ore ... A 2
13, Shales and flaggy sandstone ....... - e 405 87
14. Sandstone, white, pebbly, very hard............ e 45
15. Shale, with streaks of coal... ... .c..i.iiili...
16. Concealed shales and sandstones.............ccco.. . 145)
17. Sandstone, MAsSIVe ... .cc.iicdee.citaiaannasasans OL
18, Shales,/bitnmitious.,..cvi dine @ik vavsiunavavass P 10 > 195
19. Sandstone, flaggy . = 10
20. Sandstone, massive |
Y. Coal: " .. 1
22. Sandstone... 4
23. Fire clay and s 3
24. Sandy shales to top of 4

w the following

structure (Fig. 131) in the gap of Gladden’s Run,

Alleghanies :

Gladden’s Run, Somerset County, Pennsylvania.

Ft. in, It in.
P 75

Fia. 132.—Section
near Piedmont,
Mineral County,
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 Forlk 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 Waler, Tucker County, West Vir-
ginia. L

[See map, P o.]

1. Sandstone, Homewo00d. .ccavsevivensaacncsannanssannes 40
2. Coal, slaty and bitonminousshale...................... 7
3. SHAlGARTI sit v s agin icotsnsocmianonsrtasnsacessnrs
4. Sandstone, massive, pebbly..
5. Browg eBale. th b e 0 ik . e T i e dim s e amn s a e
6. Coal (Nuttall)..... o B e ANE RS e TE S T e e & 2 6
G LT T R R W NP AR L ek 4 FRRE) 16 ]
8. Sandstone, MASSIVe .eeeeeeemmeacennniomaeraaeannnan- 47
9. Shales with iron nodules 28
(150 ) o PR S T SR IR e e L 2 142
LIRS it oy innns vt o oslinnmb s smis aps tvd Lhemplind Joasads 4
12. Sandstone, fine grained, flaggy.....cccverene cceennnn. 39
b 110 (15 R SRR T PRI SR R SR i e 6
14. Coal........ 0 6
15. Shale 24 1
16. Sandstone, MASSIVe....cuemnscvaniciumcnsomnansannnnn 65 l 132
17. Sandstone and Shales..... c..oovieeanioianeenanaann 43 r
8
2
I 59 10

24. Bituminous shale, with coal streaks.. ................ 3 »!
Pl ANl K g 32
26. Sandstone, massive.....cccceeannaan A 1) 87
S Al PIOWE. oo is o ome rnnsronppassapenrssisfisnsnonns 20
28. Red beds, top of No. XT.

EREE oo na i aiisinanoyssisanihiibyssanis Sndbas i duimas 733 10

Here we find the entire interconglomerate coal
group represented. No. 2 comes apparently at the
Mercer horizon and is the ¢ Railroad ” vein along the
Potomac. ;

No. 6 comes at the horizon of the Nuttall bed of New
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-

<5

=l

4

burg, Preston County, West Virginia (Fig. 134):

Along the Baltimore and Ohio Railroad, Cheat River grade, four
miles west from Rowlesbury, Preston County, West Virginia.

[See map, N-n.] Ft. in. Ft. in.
1. Sandstone, massive, coarse, yellowish, Homewood. . 60
Co: . Pl 5“
20 Conks e SRt s S 6’ 0”2 6 10
oal 5
3. Shales, brown, mmdy ....... 45
TRY LTI E o ey R SN S e PRI b 58 e S 2
T e A R RN S i ulbves 3 ]
6. Sandstone, MASSIVe..e-ra eneneiarracacaan i aaaeaaas 26
7. Sandstone, flaggy - -e-u oo iaaaae 15 |
8. Sandstone, massive, gra, (| T RN R s 20 086
9, Sandstone, flaggy P 8 ? g
10. Shales, brown............ e Y | I
11. Sandstone, graylsh WHELO o2 oo s o s b B 20
30 DRI DPOWIL. oo 4 o de ailinne sk bTabroiRbn pr bl sast 3 6)
.................. 0 5
hhale, 13 42 ) ARy S 4 0"
.................. 0 4/
Qhales drab, saudy =t 0”[
J Iron ore
13. New River coal beds. § Shales ....... R 55 1
Coaliivwaninisaks
Shales © . ATt
Q08 .o an ke iaitag e 25 07 4
Shales. brown, sandy. 25’ 0"
14, BDBIEs DEOWR . sececonnonscinasncanambsmnsdnnsin sbabn 20 ]
15, Sandstone ... iUl a0 o8
16. Shales, buff, sandy ........... 20 r 9
17, Sandstone, massive, pebbly .. 12290 ]
18, Concealed, and shales......c.ccveeicnaasisenaennaienas 20
19. Top of No. XTI, red shales. g
G S A A s SRR NP S e 362 5

Nos. 2 and 4 represent the Mercer coal group, Nos.

: : RSl .
F16. 134 —Soction near 0 $0 12 the Connoquenessing sandstones, while No.

Rowlesburg, W. Va,

13 represents the New River coal group.

Section near mouth of Sandy Oreek, Preston County, West Virginia.—
Farther northwest, down Cheat River, and in the center of the Ligonier

160"

Fic. 135.—Section
nearmouth of Sandy
Creek, Preston
County, W, Va.

basin, the Pottsville series exhibits the following struc-
ture (I'ig. 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
2. 'Bhalep dark. (o .l . Siinsvias caing e s apasniaalil i 10
8. Coal ......... . . 16
al
4. Fireclay... T
5. Slate, black, fissile 15% 37+
6, Sandstnne, gray.. € <& 15
7. Shale, with SEYGAK OF COAL - v v sos e eescans 1
8, Sandstone, grayish white 15
9. Green and red shales of No. X1,

£ I DR T N O S S-Sl gy P e S T T AN 224 6

Here, as frequently happens, the Mercer coal group
disappears entirely, while the Homewood and Cenno-
quenessing sandstones unite into one solid mass. Nos,
3 to 7 represent the New River coal group.
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Section on Bootl’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 Creck, Taylor County, West Virginia (boring).

159 [See map, 01 ] Ft.
1. Sandstone, hard, white, pebbly....s. .. il i iiiiciciianiiaiea 159
o BIROE pltos: Sor Tt S k. Pt s 15
3. Shale, gray and sandy e 20
4. Shale, black. ..cccueeecee..... e = 15
5. Shale, gray, sandy . 3 i 20
8, Sand, gray, PODDLY: 3T iR s e ibens s ie s msyaans s ayes b open o p e S e b e 4 10
7. Red beds of No. XI.
A 117 1Y ENPA TR a Vol ) RO S I TR g, o v KRNI S B - g 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-
e on ginia.—Under ~ Clarksburg, Harrison
01{!;3?331‘53&'3?;: County, West Virginia, the succession is
W.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).

avone!

[See map, O k.]

.

8 Ft. Ft. v

1. Sandatonp, blaok .ot et e v in iep et Seen iy rs e e p S A 5 4) 38
2. Sandatone, white. .... ARG O i S S SRR O CET pY 20| 2
3. Sandstone, gray....... B e 30 { 174 R
4. Sandetons; While, ccacecistintnsdasassodnsons yswdsia s ol RPN 50 ( (;:Z
5. Sandstone, gray ....... 621 fieee’
6. Sandstone, dark . 8
7. Shale, black ..... 72
8. Sandstone, white 7
9. Sandstone, gray . 3
10. Red beds of No. X

PG IR R s, iR SR B L R W R S ORI St Al b 256

Section near Farmington, West Vir-
ginia.—Under the central portion of )

3 il FiG. 137.—Section
Marion County, West Virginia, the under  Clarks-
structure is shown by the record of the iy X i
Hukill oil boring near Farmington (Fig. 138), as given
in Second Geological Survey of Pennsylvania, 1886 (pp.
782, 783):

Farmington, West Virginia (oil boring).

[See map, M 1.]

Ft.

1. Sandstone 100

2. Shell 10

3. Slate 17

4. Black slate 70

5 5. Sandstone 12
Fi6. 138.—Section 6. Red beds of No. )XI.

near Farmington, AT
Va. S s e A 6 S SR e R SR e RS 209
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Section under Wellsburg, West Virginia.—Under Wellsburg, Brooke
County, West Vlrgmu, the Barclay gas well No. 1 gives the following
o (Fig. 139) for these beds on the authority of Mr. Bar-

clay :

Wellsburg, West Virginia (gas boring).
[See map, dJ j.]

Ft. Ft.
1, Sandstone, White cccc. veces-cupssonapsssiasissssonsonnsnsbais 75
2. Sandetone YRy <. s it it s e T sl s e e e b 30 p 145
3. Sandstone, blue . ... .coociieccmriiniiiimeai e 40 )
g AR b G B gl SRR R R iR SR 6
5, Siate and shale.....cocavicrcmecnairercacasunacacconcansnaas 31
OBl e i v iwne e prpisaadapa xansnicdestaksns boshnaye s snessiokhty 182
Fi16.139.—Section un- The ¢oal reported in this section comes at the hori-

der Wellsburg, W. i 4
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 Ohin 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 Q7 ( 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.
1. Sandstone, Homewood 50
2. Shales .....ccoevnununnnnnnn. 5
8 ATON OLD. visvevasnvivinassinn 2
4. Limestone, Mercer, Upper 2 @
5. Coal, Mercer, UPper.....c.aceu: conncnns
B BNBLOR. 5 Co #anbiin ~ oo piemsin iy
7 TTON QR f s ass snmmy v aniissnises
8. Limestone, Mercer, Lower 4 6
10
2 6
10
1
5 66
40
10
2
40
. Sandstone, Cennoquenessing, Lower. 30 ¥ 100
19. Shales, Sharomn, iron bearing 2 B j
20. Coal, Sharon ........c..co.on . - 4
992. Fire elay and shales:.io: i iiiiiivenas . 5
s 23, Sharon Conglomerate, base of No, XII.ccecueeenaa ... 20
Hie, A Besticn, jn Tobal Loeii R PR b & TEER

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):

Ohio- Pennsylvania line on Mahoning River.

[See map, F k.] Ft.in.  Ft, wn.

1. Homewood sandstone...... i o s n SO o e R da a4 . 20
Py o 1 T AR NS AR R SR YO Ot T e y 10
3. Limestone, Upper Mercer ..... 2 1
4, 'Fire olay .. taasaintiiiaadis 6
» 5. Sandstone,shaly ......c........ 8
956" 6. Coal, slaty, Middle Mercer .. 1° 8
7. Fire clay and sandy shales. . i 5 4.5
8. Limestone, Lower Mercer .. 1
9. Bhaled ..i.oc ivintenaine 0 6
10. Coal, Mercer, Lower ... = 0 8
11 FNRE . OlOF : nesis s vu s Euk ol mh o ¥ 3 6
12. Shales, sandy 4 % 55 6
13. Sandstone, Connoquenessing, Upper 45
Ay 14 Con}, Quakertown................. 12
15. Fire clay and shales ..........ccuceeeiicenaacccinnnans 3 61
Sandstone. -............. ' |
16. Sandstone, Connoque- /Shales................... 12'} 99
nessing, Lewer...... Sandstone, flaggy........ 40/ } 132 6
Sandstene, massive ..... 30
17. Blue shales, with iron ore balls ....ceieeiaiieiannn.. 20 l
18 Sanastone; MASTIYE 11 chiatbaiih dhv bhad Srniiails dehanks 10 J
19. Coal, Sharon, and bitaminous slate.. 126
; 20. Sandstone, flaggy, to base of No. XTI............ Riaelx e 25
Fic. 141.—Section near_ i i |
Quakertown, Ohio. b 1) B SRR it 4 SRRt Mg oy et L RIS 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, Ohio, 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 Bhales: (il i id.dacieavsaccaaissRasanssntan 60

2. Limestone, Lower Mercer ~1 6
3. Coal, LOWer Mercer.......ciientrimesaeessnammameencieionmaeananans

4. Concemladic i ot s v aut e a e S e A R R o e s s v e Wi R an s 17

5. 6

6. 2

7. Gray shale and conoalada vtz ioi o5 e s insRianssvsssnen sounsmnabamasemi 23 6
2, Sandstone, Upper Connoquenessing ........... ¢ I MR 3w e 15 6
9. Coal, Quakertown.....c.cucecraennecvocccconsronsosnncncnincsssncnsnns blossom
10, Sandstone, shaly, Lower Connoquenessing... 33 6
BB £7 s 1 1 L R R ) D2 * e A e FEERRTG SA y
19, SANABEONS . o R airirthas snphes sapavhing Soh R oln s san s v ase b REKELF oo
13. Coal, Sharon.. 2 6
14, FIrQ OlAY .cceciuunaacssasnscsacsincinensnanparsnsasscses samune 10

—
o
e
)
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e
=
g
=
e
]
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Fia. Hl412.—Seé:tion
in Holmes Coun- . i
ty, Qhio. p Y PR S et o i sesmascensesa cednsassaces Sesnas ‘174 6
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Section in Washington County, Ohio.—In Washington County, Ohio,
the Pottsville measures are given as follows (Fig. 143) by Mr. F. W.
Minshall, from the record of the Epler oil boring:

F16.143.—Section
in Washington
County, Ohio.

F16. 145.—Section
near Burning
prings, W,V a.

>

SIS S s W =

Epler oil boring, Washington County, Ohio.

[See map, M g.]

Ft.
Bandetone coiiiiit i iesann gaeanarrensyt ensdn Sheames 5 24
i, BRAlOF i s sidnaidsaeliiinats sepiiia subnnnsr ot s ongsd 20
O N e e s e iid'e = v
Bialda e R s s S S A e el pram e S Eateim e A v e e 70
.~While, pebbly 8andstone .......ce...ceeavcacsconan 60
LT I LT e R e i e St e e R S SRRy 4
. Lower Carboniferous beds.
W ES N I A R S I S N s 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:

Parkersburg, West Virginia (boring).

[See map, O f.]

Ft.

1. Shales, gray .--e...... Rt aaglt {1

2. Sandstone, hard, White...ceescoecesvaeceninnneans 50

SR ) 5T P T TSR L MR I S =25

4. Sandstone, hard, gray:.cccceiecacronsrensnasaioas 50
5. Shales of No. XT.

IOEAL S a L e e g5 ahmmemmg st aiin s ¥inyn sbls tming 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 Virginia. Fi16. 144.—Section

under  Parkers-
[See map, P g.] burg, W. Va,
/ Ft.
LT P YRR N I i I S O SRR 4 36
D01 T S SN o PRI . A Vigdy 5 TN
3 SUADASIONG ;. o T5s v5se cusows s sva suihnge Go 16
UL T SR ATt s N A s R S 94
130 6117 B R o NG I AN R R B e
6. Sandstone .. N R D 10
T Bbales & 2500 iveon W ot nalhng ol gais wie 44
B NANABEONG 0o Vi is arw finihe oo prawa il s da et 10
9. Shales ... S sam a5 o 86
30,:C08L - 525s wisidale v 06 6o o mos vy bniadins St
11, Conglomerate .. 4. ol lafafzing 40
12: Bhales ' oy iy i sde O R o I 16
13. “Limestone, Subcarboniferous.
1T | El O e e Bt P e el B S T AW 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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Section near Jackson Furnace, Jackson County, - Ohio.—In Jackson
County, Ohio, the Pottsville series has the following structure (Iig.
146) near Jackson furnace, as given in the Ohio Geo-
logical Survey, 1870 (p. 158):

-

™~
°-

Ea% &

Fie.
near Jackson Fur-
nace, Jackson
County, Ohio.

F16. 147. — Section
at Hanging Rock,
Sciota County,
Ohio.

o K i) i) (pas S ST tarleadael Ph il g A
, Clay, B8 vt faatbanmnsmin iivsinin
, Sandstone; G0ATER «visi i i "arsamsssnsges
. Sandy shales and laminated sandstone. .

. Fireclay . .

. Clay, shale.....

. White sandstone.

E handy shale. ...
L

Jackson Furnace, Jackson County, Ohio.

|See map, P b.] Pt in

. Iron ore ...... VYT PO T TRRP R JE RSN Gty PRI Sty B S RS
s Inberval s i e e
S R R I Sl S i
. Coarse 8andstone .......ieeeeevacnannan

Ghal. .o s e e s & S R L e R
Shale & itii ol R euoter St Nae Pl

CORE s b e i sie sa e s S b s BN G

Section at Hanging Rock, Sciota County, Ohio.—In the

vieinity of Hanging Rock, Ohio, the Pottsville series has
the following structure (Fig. 147):

Hanging Rock, Sciota County, Ohio.

(Seo map, K a.] ¥ in,
1. Sandstone, massive ....e. .o icecan.nns
2. Fire clay
3. Limeston
4. Shales .....
b Coal, Uppm Mercer . 4
6. Fire (,l.g.) sandy .....
7. Sandstone, shaly.
8. Shales, drab .....
9. Coal, Lower Mercer 1
10, Fire clay and shales
11. Sandstone, Connoguenessing, Upper, massive, coarse, yellowish. i
12. Sandy shales and shaly sandstone ..............ococioiiiiiioniea. 15
oal ... b
12. Coal, Quakertown........ 3S]ato.. gl % ................ 23
H Coal e L :
14 Hiveelay .1 . fvieaida PR SCARE SIS o e v S AR T S e T 3
15, Sandy ahales.. . oo e s s it iR LUl Bl ba AT
16. Sandstone, Lower Connoquenessing, massive...... Seea2b
17. Shales, dark blue, with iron ore................ S
18: - Tron ore. sBOR Y. 3357 3 5he tee s s igins s bnee s dns s 1
19. Blue Sanady BHalos: thcu s sy iV Taa il s e i ve s at s e o so5 & o s PEAY e 40
20. Interval to base of Pottsville beds under river, from drill hole (E. B.
WAArA) o ivonto s vpsasng T e e 40
L e NG AR B ORI, R e s e S R 270 6

Here the Mercer group, together with the Quakertown

coal, is distinctly 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. E. B. Willard, super-
intendent of the Hanging Rock Coal Company.

Bull 66—13
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* Section on Big Sandy River, Lawrence County, Kentucky.—Twenty miles
up the Big Sandy River, and near the mouth of Blaine Creek, the suc-
cession of the series is as follows (IFig. 148) according to
the record of Rigdon gas well No.2, as furnished by Mr.
F. H. Oliphant:

Under Big Sandy River at mouth of Blaine Creek (borving).

[See map, V b.] It
1o Sandstone WHIe /5 5 swa s c s s R aat s s A L ah S e b n m e sep b 25
RGP i S R S R iy R e e o S GRS S 5
SoSandatone, WRIte. o 30l o i sl Aaeladi s i aat e s L s e g ] 20
4. Nandstone  Aark graY . . ool invat siine ruhanis s baunisnisie sbnassovnoss 25
B BlAe REPAY . il ci ah e RS IR R & B et L Tl 15
G RNABIDRE HATIE v i i s pnri s onss e hids s #SNCAIINE o2 ELAE LN S 2 b Ebie bn s bmss
(hir e B s b e SR R S L S G D O S e e O A 20
8. Sandstone, dark gray... 40
9. Sandstone, white, salt water 100
10, Sandiboma dark PIIe iy o5 0 v i ian e s o s W e 5 e v e s 10
11 BIALS, BlAGK et iaise e iy o alas Tam ol b aah s i d o b & B & s RO e i 5 10
AR ST IS (Y 1) o S R ot L I el e S e s 90
13. Slate, black < 26
1E SRS T 7 o AR i £ AP RN Ry B SR S A T 10
15, Sanditone BATD bIRe .:ic.ihoiinsiseinphvbibonss s rantwin srbisssssss s 30
16. Limestone, Lower Carboniferous.
01 L TR R A A T i Bl 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
Fic.148.—Section Of Blaine. When the bottom series does finally come to

ﬁ?ﬂgﬁnﬁzﬁﬁ‘éﬂﬁ the surface at the southern edge of McDowell County,

of Blaine Creck.  ywast, Virginia, it is not less than 1,500 feet thick, and
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 sectlon, probably
represent the mterconglomerate coal beds,
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Section under Charleston, Kanawha County, West Virginia.—On the
Great Kanawha River some recent borings for gas have supplied the

RO ]{
RS

R DR
0

o

XX V‘..-‘ ’

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 (I'ig. 149) for these beds,
according to Mr. William S. Edwards :

Under Charleston, Kanawha County, West Virginia (boring).

[See map, T f.]

It
1. 20
2. 30
3. 65
4. 45
5. 30
6. 20
7. Hard sanfBone . . Jivess i doh e o an ad e R se ne e o b a G a e 55
8. Hard black shells and gas. ... coeeeiieiaiiheiinnini i i ennnas 90
9. White sandstone.. 55
10. BIaoEHanaatone, .o ce .. PBupitas s i ks sns od s ve srs CUATS Forvrias 10
11. White sandstone 10
12. Black sandstone. .. 15
13. White sandstone . 5
14, HABl - AROHE i sdtee ansawnshassanns Chns Aibnae Taddse e ssd st ik i biasisn 10
15, White sandstone. . 25
16, "Sandshell, Bafl ic i cunpedeboniriassoarrooniss e AR o o 10
17, NWhite Baiditomb. ... fu i ol i e T v daertassing s e s Wi nscasmars 3 %
18. Black sand 10
19. Lower Carboniferous limestone.
Uy T SRt Il o DL AR AR SR g 0 T PR G e o 580

Here the Pottsville series has thickened to about three
times its size at the northwestern outerop of these beds
in Ohio, 100 miles distant. Whether the thickening is
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.—Section un- absent from the above section, rince not even black

der Charleston,

Kanawha County, slates are present according to the driller’s record.

W. Va.
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Section at Burning Spring, Kanawha County, West Virginia.—At Burn-
ing Spring, 9 miles south from Charleston, the record of Iidwards gas
well No. 1 gives these beds as follows (Iig. 150):

Burning Spring, Kanawha County, West Virginia (boring).

(See map, T f.]

Ft. Ft.
iSanddtons, Bard - Whitedo o dis, oS s e e e e Y 176
BB G S e e SR A R G A A G SRR 6
. Sandstone, hard white, salt water ........ 200

. Shale amd slates, light colorved.................
. Sandstone, very hard and white, with salt water .
. Slato, black, . i ve i ioiaiomsniisiirannssaca
. Sandstone, hard white. .
. Sandstone, bluohard . ... ... .. B 50
. Limestone, Lower Carboniferous .......ccoveiiiiiuenvonnana.

© 0= S T WN =

No. 2 represents the Mercer coal group, though no
coal thick enough 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 coal whatever, though
only 40 miles north from the New River coal field.

The series has here increased 259 feet in thickness
in 9 miles, a very rapid rate, and possibly indicating
that the great thickness (580 feet) found under Charles-
ton may have been abruptly instead of graduoally ac-
quired. : .

In this boring a considerable flow .of natural gas
was obtained in the top of the PPocono sandstone, or
“ Big Injun” oil sand, at a depth of about 1,000 feet.
This is the locality where natural gas was first used
for manufacturing purposes in the United States, as
R far back as 1841. 1t 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 cubic
feet of gas daily. The most productive
wells were situated near the crest of the
anticline which crosses the Kanawha
River at Burning Spring.

F10, 150.—Section at Burning Spring,
Kanawha County, W, Va.
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Section near Nuttallburg, Fayette County, West Virginia.—Passing on
southward up the Kanawha and New Rivers, there is no opportunity

Fre. 151.—Section 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 the level of New
River, in the vicinity of Nuttallburg,
Fayette County, West Virginia, 50 miles
distant from Burning Spring, where
the following succession occurs (IMig.
151):

Vicinity of Nutlallburg, Fayctie County, IWest

Virginia.
[Sce map, U h.]
{73 Ft. in
1. Sandstone, massive, pebbly, Home- ?
10 170
2 60 "
3.
4. Sandy shales aud sandstone . ..... 75 l
& Mihpletone e siibai s ool i 25 162
6. Black slate............... 29
AL < el . 1
8. Shales and sandstone...... 75
B CORI s St T e 0 10
10. Shales, sandstone and shales.. 50
1 00al Naall T . : 3 6
12. Shales and slates ....... il ]
13. Sandstone, massivo . 1654 4o
14. Slates, dark ......... 0. "
15. Concealed, and shale 120J
16. Coal, Fire Creek .... 4 2 6
17. Shales and sandstone. . .. 13
Coal .. 143049
Slate. Y L
18. Coal,Quinnimont (?) | Coal g 475
Slat L0 2
S1007)
19. Shales and sandstone 35
20. Coal, slaty 2 4
21. Shales .. < 40
22. Coal..... 16
23. Shales . 10
94. Concoaled. 30
25. Sandstone, mﬂ%no = 125
26. Concenled, and sandstone v 60y 420
27, Sandstone, massive . ........... 140 l
28. Concealed, and sandstone to top of
No, XEphalés .- citiccancwning 55)
otal oot e T S B 1,400 0

No.11, the Nuttall coal, is the highest
member of the New River group that
ever furnishes valuable coal along that
stream. Its place in the Pottsville
series is 400 feet below the top, and the
other thin coals above it belong to the
Mereer 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 Pocahontas
coal of MeDowell and Mercer Counties
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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Section on Crane Creek, Mercer County, West Virginia.—At the ex-
treme southern edge of the Appalachian field in Mercer County, West

AR

AR
GOOOOOOOO0
R
s
BREOSS 3

Fi6, 152, —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.

[See map, Y g.] Ft, It.in.
1. Sandstones and shales, here eroded from

top of No. XII (estimated)............. 400
2, Shales and sandstones............... .. 100
3. Sandstone and shales ............ . 85 le
4, Sandstone, gray..-e.coceecan... vl I

5. Shales, and concealed.... ... 34
6. Sandstone, massive, and shales........... 95
ouli i s 0 2
Shales........ 2/ 6" l
61 GN
1! 8/1
8
0. Shales it n e e gai SLE ST
10. Coal, good .
11

. Shales, and
12. Sandstone .

14, Coal ........,...‘g

Coal and slate. . . 1’%
15. Concealed, with shales, sandstones, and
two Phin ondE . St T i et

Coal .:<....

6
16. Coal, Pocahontas el ?,! g,,} 13 6

(No. 11l)

17. Shales, sandstone, and concealed
18, Codl {Ne; k). .. sniiiainadii s

19, Sandstone and shales. .
20. Coal (No.1)
21. Shales .........
22. Sandstone, gray..
23. Shales, dark ...
24. Concealed .............

25. Sandstone, and concealed
. Sandstone, gray, massive.................
27. Green, limy, fossiliferous shales, top of

Lower Carboniferous.

i

'

'

v
<
(3]

-

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-
tucky 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 (Seection 151).
At one time the writer was inclined to
believe that No. 7 might be the equiva-
lent of the Nuttall vein, and that No.16
of this section was probably identioal
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
scttle the question, sinece it has a more than scientific interest.

A cursory examination of the sections given will show that the
Pottsville serics generally has something like the following structure :

Sandstone (Homeswood).

Coal group (Mercer).
Sandstones (Connoquenessing).
Coal group (New River).
Sandstone (Sharon).

Of course when the series attains such an excessive thickness as on
the New River, for instance, the structure is more complicated than the
above scheme would indicate, and yet even then a general agrecment
can usually be made out.

Having now glanced at the general structure of these measures, 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 coarse
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 lluge blocks axranged in “rock cities.” While usunally
quite hard, it generally splits well and makes excellent building stone,
the Llocks from it being almost indestructible. Although generally of
a yellowish or buflish 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 Penusylyania it is generally 30 to 50 feet thick, but oceasionally,
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 distinctly recognizable as a heavy bedded, coarse
sandstone, illed with fossil stems and trunks of trees, mostly lepido-
dendron and sigillaria. 1t ifseen in the bed of Little Beaver near its
mouth, and frequently between that point and Fredericktown. Itis
the quarry rock in Coshocton 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 seen, and at the latter point makes one
of the great cliffs 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 cliff rock 150 to 200 fect
thick. It erowns the walls of the New River eafion at Ilawlk’s Nest
and other poiuts to Nuttallburg and beyond, where it seems to change
suddenly in character 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 throngh the “roughs” of Tug, and sinks Lelow that stream at
the mouth of Ben’s Creek, 95 miles above Louisa.

Ohio Pyle FFalls, on the Youghiogheny River, is made by this rock,
and the upper portions of the great cascades on the Black Water and
(3lady forks of Cheat pour over the same stratum,

It is the gas-Learing member in western Pennsylvania and northern

West Virginia.
THIEE MERCER GROUP.

In western Pennsylvania a group of coals associated with two fossil-
iferous limestones makes its appearance directly under the Homewood
sandstone, and extends almost uninterruptedly across the Ohio field to
Hanging Rock. It was first fully described from the vicinity of Mercer,
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 much 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.  Kach lime-
stone usually carries an iron ore on its top of the variety known as
“Dlock” 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,” ¢ I'ranklin Bloek,” ¢ Main Block,” ¢ Big
Red Block,” ete. The Lower Mercer was formerly known as the « Blue”
limestone, and its corresponding ore as the ¢« Blue Limestone Block,”
¢« Little Blouk,” ete.

The Mercer coals are generally two, the upper one coming onder the
Upper Mercer limestone and the lower one under the Lower Mercer
limestone. Occasionally there is also a coal on top of each limestone,
but these beds are sporadic, and hence fo not merit a designation,
though Orton has applied the name “Tionesta” ta the npper one in
Ohio, as the writer did in Report Q?, on Lawrence County, Pennsyl-
vania.

These Mercer coals are gencrally rich in ash, and are seldom mined
" on a cominercial scale, although they are quite persistent from western
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Pennsylvania all around the northern margin of the Ohio coal field.
Both of them occasionally become cannel in Ohio, the upper being the
Strawbridge cannel of Holmes County and the Bedford ecannel 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 Mecreer 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 McKean County,
the Alton coal group of Ashburner probably represents the Mercer
coals, so that usnally 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, Pennsylvania, and it is the Mount Savage bed of Som-
erset. Along the north Potomac 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 coarse
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 Tug
Fork, only an insignificant coal, 1 to 2 feet thick, occurs at this level.

The famous Mount Savage fire clay of Pennsylvania and Maryland
comes within the limits of the Mercer group, and directly underlies the
Mount Savage coal, which it occasionally replaces.

THE CONNOQUENESSING SANDSTONES.

Below the Mercer group there comes the great sandstone horizon
par excellence of the Pottsville series. This group is gencrally triple,
there Deing a massive saundstone at top, then a coal and shale interval,
below which is another massive sandstone. These sandstones were
first studied by the writer along the Connoquenessing River, in Law-
rence County, Pennsylvania, and they were designated from that
stream. The Massillon sandstone of Newberry represents only a 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
occasionally 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 graing being finer and more compaetly
arranged than in the Homewood sandstone above. The color is more
frequently yellowish white than any other, though sometimes it is gray.

The Quakertown coal comes etween the two sandstone members of
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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Hanging Rock seetion (147) by number 13, which is only 2 feet thick,
slate and all.

East from the Mahoning River no workable coal is known af this
horizon in Pennsylvania, though a thin coal or black slate is often

present.
TIE NEW RIVER COAL GROUP.

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 occurs in pockets and isolated basins, in the
western part of Mereer, where it is 3 to 5 feet thick, and a ¢ block,” or
open-burning coal of great purity. It enters Ohio in the same patchy
condition, and extends through Mahoning, Trumbull, Portage, Snmmit,
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, pure fuel,
very low in ash and sulphur.

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 aecross Ohio are a very character-
istic feature. They begin directly under the Connoquenessing sand-
stones, and are often 40 to 50 feet thick, of a dark blue color, and
generally contain much iron ore (carbonate) in nuggets and bands.
These shales show the same character at Hanging Rock (Section 147),
in southern 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 pure, and exhibits the
same coking type as these coals all do on New River. One of these
beds is also workable along Shaver’s TFork 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 southwest-
ward through Randolph, Webster, Greenbrier and Nicholas Counties,
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 Creek, 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 FFire Creek and Quinnimont beds are quite irregular in their dis-
tribution and thickness, 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. since
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 localities
may be.

Southwestward from Fayette County towards Raleigh, Mercer, and
McDowell, the New River coals still continue to inerease in thickness
and importanee, culminating in the great bed at Pocahontas, in the edge
of Virginia.

Section on Crane Creek, West Virginia, near Pocahontas, Virginia.—
Section 152 shows the succession of these coals on Crane Creek, a trib-
utary of Blue Stone, a few miles northeast from Pocahontas. Here
the Pocahontas coal is divided into two benches by a layer of shale 5
feet thick, but at Pocahontas it exhibits the following structure:

Fe. in.
Coal woee e 9 0 gy
11T )L I S -
Coal .ot cieiaeccecceeanaeas 0 le

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 Ellc Horn Creck, McDowell County, West Vir-
ginia.—Across the Flat Top Monntain divide from Pocahontas, around
the head of South Elk Horn Creek, in McDowell County, this coal ex
hibits the following structure:

Ft. in
L) g 3 83
Bonycoal caceee e oo 0 SL Ft.
C0al it i i ciricciaacencaan e 2 3
15 1 7 PP 0 1
Coal .o i eiee e ieeeee e aaccaaaaan 2 4 J

Section on East Branch of Simmons Creek, Mercer County, West Vir-
ginia.—On the east branch of Simmons Creek this coal shows as follows:

Ft. in.
L0 T 2 2 Fe oin
Slate, DINe cceeeeer veen caasceee ceean s 0 4 8 10
Coal .o e aees 6 4
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Scction onwest branch of Flipping Creck, Mercer County, West Virginia.—
On the Walker tract, west branch of Flipping Creek, the coal has this
structure :

Ft. in.
L PP P R Ty
Dark shales cooeeaccaeiacnaein i iaaaas 10 0518 ¢ -
L0 6 0

Section on Pinnaele Fork of the Quyandotte River, Wyoming County,
West Virginia.—Just before this coal passes under the level of the
Pinnacle FFork of the Guyandotte River west from IFlat Top Mountain
it exhibits the following structure:

Ft. in
. Massive sandstono......... e emeee e
L8011 R 1 4
TITC Clay o een iei e i ieee e ceeaeaens 3 0| Ft in
Sandy shale ..o iiiceie iieiiaaaceaaee.o D 0 1 8
LY S 5 4

This coal was numbered IIT in the original seetion published from
Pocahontas by Maj. Jed. Hotehkiss, and it is frequently known by that
name. Major Hotchikiss thinks the Pocahontas bed identical with the
Quinnimont of New River, but the writer can not yet satisfactorily cor-
relate this bed with any of the New River coals which have been mined.

The coal from the P'ocahontas seam is quite as pure and valuable for
coke and general fuel purposes as any in the New River field, and, in
fact, is the same kind of coal.

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 mounopolizes
the present mining operations.

TIIE SITARON CONGLOMERATE.

The interval below the Sharon coal in Ohio and western Pennsylvania
down to the base of the Pottsville series is often occupied by a 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. X11I eonglomerate 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 compare with.the Sharon eonglomerate in physical aspeet,
though loeal streaks in all these great sandstones are quite as pebbly,
but just as the Sharon coal is represented Ly several beds in the New
River section, so the Sharon conglomerate, only 20 to 40 feet thick in
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Pennsylvania and Obio, is on New River represented by 300 to 400 feet
of shales, sandstones, and conglomerates.

In northern Pennsylvaniathe Olean conglomerateof Bradiord County
and the Garland conglomerate of Warren have been shown by Mr. John
F, Carll to be identical with the Sharon stratum, and they also resemble
it very much in pbysical characters. The coarse type of the Sharon
conglomerate appears to be confined to the northwestern rim of the
Appalachian field, siuce it disappears southward under the other mem-
bers of the series.

THEE LOWER CARBONIFEROUS BEDS,

Below the base of the Pottsville series come the ped 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 oceur locally in both of these members of the Lower Car-
boniferous 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 coals of Blair County, Pennsylvania, have been cited
as oceurting in the Pocono sandstoue series for the lass thirty-five years,
and this conclusion is reiterated by Mr. Ashburner in a special report
made as late as 1885 (Pennsylvania Geological Survey, Annaal Report,
1885, p. 250), but a single glance at the fossil plants occurring in the
root shales of the coals now mined there proves that they belong to the
Lower Coal Measures, or Alleghany River series, and not to the PPocono,
their apparent stratigraphical position being the result of displacement,
s0 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 hence a further consider-
ation of the Lower Carboniferous beds is not germane to this publica-
tion.
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Harrison County, Ohio, section in 68 sylvania, section on ....c.oon.. ... 116
Harrison County, West Virginia, sections Lawrence County, Kentucky, sections in 144, 145
I et e 48,49, 129, 189 162-163, 194
Hartford City, West Virginia, section at.. 53-54 | Leading Creek, Gilmer County, West Vir-
Hartley's bank, near Masontown, West ginia, section on.cc.coeeneenaiaaa... 53
Virginia, section at ...... . 150 | Letonia, Ohio, section near ............... 132
Hobson coal = Washingtor coal.. . 37 | Lesley, J. P., Pottaville conglomerate
Hocking Valley, Obio, sections in ....._. 133,168 179
Hog Hollow coal=DMiddle Kittanning Lewis County, West Virginia, section in . 153
T ) 166 ° Liberty Township, Washington County,
Holly River, West Virginia, section on... 153 | Ohio, sectionat ... ..o............ 29
Holmes County, Ohio, section in 191 | Lick Run, West Virginia, section at mouth
Homewood sandstone 199 . g . 137
Horton Township, Elk County, Pennsyl- Ligonier, Pennsylvania, section at........ 75
vania, section at....ccviveerann.. 104 | Limestone Hill, West Virginia, exposure
Hostotter coal.....coaceeaaiaiaiiiiiaiia, 33 of limestone &t.......ceeaernnnnnnnn 33
Hotehkias, Jed, section given by......... 204 | Limestone ore, Ohio.. . _.................. 173
Houtzdale, Pennsylvania, section near... 124 | Linton, Prof., sections givenby .......... 113,185
Hukill, E. M., section furnished by....... 113 | Little Beaver Creek, Pennsylvania, sec-
Huntingdon County, Pénnsylvania, sec- tion at mouth of._._..... ... . 130
tiomsin . .o.oiioiiiioiiiill 125,185 | Little Clarksburgh coal 88
Huntington, West Virginia, sections at .. 66,84 | Little Falls, West Virginia, section at.... 80
8eCtion Near...ccceiiaimanicianiannan 158 | Little Kanawha River, West Virginia,
1 pection on ... ..cceviiiiit cevennana. 163
i Little Laurel Creek, West Virginia, sec-
Indiana County, Pennsylvania, sectionsin 116 tiom ON.cet o iiiiiceiiaaecaane 156
Irondale limestone and ore. .............. 95 | Little Pittsburgh coal........... ceeeeree. BB-8T
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Little Washington coal..... crnmesecncese 39 | Moatsville, Barbour County, West Vir-
Little Waynesburg coal................. 58 ginia, section at...c....ooaen oo 128
Lloyd Wamsley’s bank, Upshur Couuty, Monongalia County, West Virginia, sec-

‘West Virginia, section at .......... 152 tionsin ..ol 38, 46,47, 79, 80
Lockport, Pennsylvania, section near. . ... 115 | Monongahela River seriea. .. 42-69
Logansport, ennsylvania, section at. .... 110 | Morgantown 8andstone .................. 88-89
Logan County, West Virginia, section in. 147 | Morgantown, West Virginia, section at .. 79
Lovejoy, E., sections in Ohio furnished by . 66,67 | Morrisdale, Pennsylvania, section near.. 123
Yower Cambridge limestone=Brush Creek Moundsville, West Virginia, section at... 51

limestone 93 | Mountain limestone, geologic place of.... 19
Lower Cambridge " limestone=Philson | Mount Equity mine, Bedford County,

limestone cucceeecceceicenannnvennnn 94 Pennsylvania ..o....... emreacaces 149
Lower Carboniferous beds ...c..aeco..... 205 | Mount Morris limestone. .... cecaveccneans 39-40
Lower Coal Measures . -....c.ococae.... 19,99-178 | Mount Vernon furnace, Ohio, section near 134
Lowor Coal M easures, table showing strata Mumble-the-Peg Creek, Nicholas County,

[1) S ceeecnacesaninanes 101 West Virginia, section on........ 154
Lower Freeport coal ..c.....ccooeee.ecn Murraysville, Pennsylvania, sections
Lower Freeport limestone ............... P SO teoemmcmnmeemnnamenan 114, 184-185

.Lower Freeport sandstone... Muskingum County, Ohio, section in .... 132
Lower Kittanning coal...... ceeaee-n weaas 169-170 -

M. Natural gas firat used for manufacturing

Mahoning ¢oal ..ooeouunnnceanaeanann ceeee 96 purposesat Burning Spring, West
Mahoning County, Ohio, section in ...... 191 Virginia . .cveveinienn i, 196
Mahoning limestone........ca....... Nelsonville, Ohio, section near 134
Mahoning River, Ohio, section on New Bethlehem, Pennsylvania, section at. 106
Mahoping 8andstones..cac. ceoceavecanna. Newburg, West Virginia, sections at .... 5,81,
Malden, West Virginia, section near..... 138 117,167,170
Maple Swamp water tank, West Virginia New Lisbon, Ohio, section near.......... 132

Central R. R., section at......... 127 | New Martinsviile, West Virginia, section
Mapletown coal = Sewickley coal ........ 61 Bl e iiriacicicreicer e naaeaa 27
Marietta 8andstones. cocc. couveeinennaaaas 85-36 | New River coal group .. 202-203
Marion County, West Virginija, sections New Straitsville, Obio, section at........ 168

Y 37, 48,129,189 | Nicholas County, West Virginia, sections
Marshall County, West Virginia, sections in........

L R 25,26 | Nineveh coal...

" Martin County, Kentucky, section in.... 146 | Nineveh limestone. 32-33
Mason County, West Virginia, sections in. 64 | Nineveh sandstone 32
Masontown, West Virginia, coal bed at.. 94 | Nuttallburg, West Virginia, section at... 197
Masontown, West Virginia, section near. 150 | Nuzum’s Mill, Marion County, Weet Vir-
Massillon sandstone = Connoguenessing ginia, section at...ccccaaeanoaaon. 129

sandstones in part............... 201
Mauch Chunk red shale, geologic place of 19 0.
McCoy shaft, near Gallitzin, Cambria Oceana, West Virginia, section at........ 143
County, Pennsylvania, section at. 148-149 | Ohio County, West Virginia, sections in.. 49,130
McCuueville, Ohio, section near.......... 133 | Ohio Geological Survey reports cited .... 28, 66,
McDowell County, West Virginia, section 67, 68, 132, 134, 135, 161, 165, 168, 178, 191, 199
in ... 203 | Old Peach Orchard, Lawrence County,
Meecker's Run, Athens Coanty, Ohio, sec- Kentucky, section 8t ..ueee ..., 145
tionom .o 134 | Oliphant, F. H., record of borings given
Mehaffey, J. A., section on Deaver Run, DY teemrarcrencerecantnvsenonn. 144, 145, 194
Pennsylvania, given by ...... ceae 114 | Ore Hill furnace, section near... - 107
Meigs County, Ohio, sections in.....ccc.. 63,66 | Orton, Edward, strata named by.. . 93
Meigs Creek coal = Sewickley coal....... 61 beds of lower coal measures traced
Mercer County, Pennsylvania, sectionsin. 190 across Ohio by . covunuveann e 101
Mercer County, West Virginia, sections cited on subdivision of Xerriferous
P 198, 203, 204 limestone in Qhio
Mercer group 200-201 gections given by ....coveaea oo
Middle Cannelton coal.... - 97 cited on Ohio equlvalent of Upper
Middle Freeport coal.ceean.eoenenoanane.s 160 Kittaning ceoeeriiiiiiieiiennaai. 165
Middle Kittanning coal.............. ... 166-167 cited on Qhio coal beds. ..cocevnnn ... 158
Miller's Eddy, Pennsylvania, section at.. 106 cited on geologic equivalent of Upper
Mineral County, West Virginia, sections Kittanning in Ohio. USSR 165
D eeeieiee e cmre e 126,127, 186 cited on Middle Kittanning coal in
Minshall, F, W, sectlons furnished by.. 29, L)1) T 167
62, 83, 192 geologic identifications by.......... .- 175
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Raymond City, West Virginia ..... cenee 56
Panther Hill, Ohio, section at....ccveeue.. 134 Regzone coa,ly ____________ g _____ 62
Parkersburg, West Virginia, sections at. . 130,192 | Redstone limestone ... T 62-63
Parsons, James, section furnished by .... 187 | Red shale bods. ... ..o 93
Patton stati'on. Clarion County, Penneyl- Rice's Landing, Pennsylvania, sectlon at. 45
VAR -cnoonnanimnanneacanennaes 183 Richmond, Pennsylvania, section near... 115
Peach Orchfird coal, geologic place of .... 146 “Ridge " limestone, West Virginia ...... 33
Pennsy lv'ama. Geological Survey reports Ritchie County, West Virginia, section in 159
cited.29, 31, 37, 42, 44, 68, 74, 93, 94,103, 104, Roaring Creek coal vein, West Virginia. 151
105, 106, 107, 108, 116, 120, 121, 122, 123, 125, Robinson’s Run, Monongalia County
126, 149, 169, 173,182,183, 184, 185, 189, 180,205 West Virginia, sction at ........ 43
P"m“‘i:;}’;’““’r°“ or Dunkard C’°°“19 go_g | 00K Point coal=Middle Kittanning coal 166
BEO OF n oo ’ 142 Rogers Brothers, strata named by ....... 70
P g8 Of........ TTTTesT e cenees Rogers, H. D., strata named by ...... 43, 59, 63, 147
erry County, Ohio, sections in .......... 133, 168 section given by 103
g:ﬁlppl’ Wuest tvo’rglila‘i:ectwlé at N 161 | Rogera'ssubdivision of the Carboniferous  18-19
son Hmestone = Lower Cam g0 Rowlesburg, West Virginia, section near 188
limestone .....cccecvmacmaenananaac. 94
Piedmont, West Virginia, sections at..... 126,186
Pine Creek limestone .........c.caaao.... 93 8.
Pinkerton Point, Pennsylvania, section at 121 Swwpit branch of Cove Creek, West Vir-
Pipe Creek, Belmont County, Ohio, sec- ginia, section on ! 157
o tiomabeeeee e 51 | Seioto Connty, Ohio, sections in.......... 134,193
Pittsburgh coal . 63684 | qoott's Run, Monongalia County, West
Pittsburgh coal iron ores 88 Virginia, section at ... 47
Pittsburgh limestones ......... nemeenens 87 | Scrub-grass coal=Upper Clarion coal.... 175
Pittsburgh, Pennsylvania, section at .... 184 Selby, A. G., section near Huntington
Pittsburgh region, section in ............ 72 West Virginia, furnished by ..... 8¢
Pittsburgh sandstone .................... 63 | Seral conglomerate=Pottsville conglom-

Plant horizons and localities, 34, 35, 37, 38, 41, 42,
57, 97, 169, 179-180, 205

Platt, Franklin, strata named by......... 80
geologic identifications by............ 91
sections given by...c......... 103, 120, 121, 122

Plast, Messrs., strata named by .. a3
section furnished by ....... 76
geologic identifications by 89, 164
cited on geolozic place of Johnstown

Cement limestone..... [N 166

Platt, Wm. G., sections given by..104, 108, 115, 184

Pocahontas, West Virginia, section near. 203
Pocono sandstone, geologic place of ..... . 18
Pomeroy, Meigs County, Ohio, section at 66
Porter's (Greens), Twelve Pole Creek,
West Virginia, sectionat ...... . 158
Posten’s bank, near Masontown, West
Virginia, section near............ 150
Pottaville Conglomerate series......... 19, 179-205
Pottsville series, structure of ............ 199
Powell Mountain, West Virginia, section
- 153
Preston County, West Virginia, sections in 65

117,150, 167, 170, 188
Putnam County, West Vi'rginia,sections in 55,56

Putneyville, Pennsylvania, section at .... 108
Q.
Quakertown, Ohio, section near 191
Quakertown coal 201
Quinninont coal 203
R.
Raleigh County, West Virginia, section in 142
Randolph County, West Virginia, section
| SR eee 151

€ratd ceccceiemane. 179
Sewickley sandstone..... 60
Sewickley coal ..... ecsemceensnanasanaann 60-61
Sewickley limestone. .....euovauennaa..o. 61-62
Sewickley, Pennsylvania, sections at..... 73,112
Shade Creek, Ohio, sections at............. 66
Sharon coal ......... PR cemevennanaen 202
Sharon conglomerate. ...c.cceeenececan... 04-205
Shawnee limestone = Upper Freeport ... 169
Shawnee, Ohio, section near.............. 133
Shough's Knob, Greene County, Peonsyl-

vanis, highest Dunkard beds at.. 130
Shoup's Run, Huntingdon County, Penn-

sylvania, section at .............. 125
Shumard, G. F., section furnished by .... 145
Simmons Creek, West Virginia .......... 203
Simpson well, Wirt County, West Vir-

ginia, section. ...... .- 192
Sims, H. N, section given by............. 125
Somerset County, Pennsylvania, sections

B ¢ S P 121, 186
South Elk Horn Creek, West Virginia,

SECLION OD . oveeeimacecicccrcannan 203
Sprucevale, Olio, section near 131
Steele, John L., section furnished by..... 189
Sterling mines near Houtzdale, Pennsyl-

vania, sectionat ....eceaeeaia. 124
Steubenville, Ohio, section at............ . 77
Stevenson, John J., strata named by ...... 31,32,33

34, 36, 37, 39, 59, 62, 88, 93

sections givenby..... 44, 68, 74, 116, 126, 149, 159

Stevenson, Wm., S., sections given by...78, 153, 185
Stone Coal Run, Upshur County, West

Virginia, section at .............. 161
Stony Creek, Somerset County, Pennayl-

vania, section on ...... comanerene 121
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Stoyestown, Pennsylvania, section at..... 121 | Washington, County, Pennsylvania, sec-
Stroud Creek, Weat Virginia, sectionon.. 154 tions in . .....oineaieennn- 29, 45, 78, 113, 185
Sugar Camp Hollow, West Virginia, sec- ‘Washington limestone................... 35, 36
RT3/ | SR PP 157 | Washington, Pennsylvania, sections at.29, 77-78
Summit limestone—=Mahoning limestone. 96, 97 113,186
Summit limestone=Upper Freeport .. ... 169 | Washington sandstone.......c.c...... cew.. 38-39
T. Wayne County, West Virginia, sections in.155, 156
. 157, 158
Taylor County, West Virginia, sectionsin. 128,180 | Waynesburg “A” coal .......c..cc.ceee.. 39
Taylorstown, Pennsylvania, section near. 30 | Waynesburg “B" coal........occoemne. 38
Thomas, West Virginia, section near..... 127 | Waynesburg c?al ----------- 57
Tioga County, Pennsylvania, sections in. 102,103 Waynesburg limestone ...ev.eecunee.en. 58
Tionesta coal—Upper Mercer coal ...... 200-201 | Waynesburg sandstone .......e..ce.ee... 40,41
Tipton Run coals, geologic place of....... 905 | Webster County, West Virginia, secmon in 153
PLINbIO COBL - - e eeeeeeeo oo 167 | Webster, Pennaylvania, section near..... 68
Trough Creek, West Virginia,sections on. 157 | Wellersburg, Pennsylvania, section near. 186
Tucker County, West Virginia, sections Westernport sandetons .................. 59
P 65, 82, 127,187 | Weller coal = Crinoidal coal 92
Tug Fork of Big Sandy River, sections on. 146,147 Wellsburg, West Virginia, section at..... 190
Twelve Pole Creek, West Virginia, sec- West Brownsville, Pennsylvania, seotion
HHODB OB - eceeraerecemnenamnna 156,158 | Bb-eeseeiemrn i 45
Tygart's Valley River, section on 128 | Westernport, Maryland, sections near. .56, 126, 186
- Westmoreland County, Pennsylvania, sec-
. o0 T BT 44,68, 113, 114, 116, 185
‘West Virginia Central Railroad, sections
Uniontowr coal .eeeverenaneoncanacnnns .- 59 [ N 127
Uniontown limestone ......ce.oaoaao.aa. 59 | West Virginia a.nd Plttaburgh Railroad,
Uniontown sandstone.........cceeveeuaen 58-59 section on ...l 1162
Upper Cannelton coal. - .ccovceeenean... 907 | Wetzel County, West Virginia, aectionsin 27,38
Upper coal measures or Monongahela Wheeling Creek, Pennsylvania, section on 24
River 8eries.... cciecacaciuennans 19,42-69 | Wheelinyg, West Virginia, sections at..... 130
tableof bedsof............._... 57 | Willard, E. B., record of boring furnished
Upper Freeport coal...oocumeeenenan... DY e et e 193
Upper Freeport limestone. ..... Willey fork of Fishing Creek, Wetzel
Upper Freeport sandstone County, West Virginia, sections on..... 38
Upper Kittanning coal.......... . Wilson's mine, Randolph County, West
Upshur County, West Virginia, sections Virginia, section at. ..ceeeemameeoiiiut. 151
S eesesvear-s. 151,162 | Windy Gap coal ..... wemsemecmacacannen .. 31
v Windy Gap limestone 30-31
: Winfield, West Virginia, section at._..... 55
Valley Falls, West Virginia,sectionat .. 128 | Winifrede, West Virginia, sections at ... 162
Wirt County, West Virgiuia, sections in 52, 83, 192
w. Wise, West Virginia, exposure at ........ 34
Wood County, West Virginia, sections in. 130, 192
Wall, J. Sutton, section near Weobster, Wyoming County, West Virginia, nections
Pennsylvania, farnished by...... 68 0. eeeevaens e ey 143, 204
Warfield coal, West Virginia ...... . 171
Warfield, Kentucky, section at.. 146 z.
‘Washington ‘A’ coal.......... 35
‘Washington coal 37 | Zaresville, Ohio, section near ........ emve 132
Washington County, Ohio, sections in.. .29, 52,192 | Zoarlimestone — Upper Mercer limestone 200

c



