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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,

U. S. GEOLOGICAL SURVEY,
APPALACHIAN DIVISION,

Morgantown, V. Va., July 15, 1890.
SIR: I have the honor to transmit herewith the results of my study

of the stratigraphy of the bituminous coal rocks in the northern half
of the Appalachian field.

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

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

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

Very respectfully, your obedient servant,
I. C. WHITE.

Hon. J. W. POWELL,
Director U. S. 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 420, longitude 770, it extends southwestward through
West Virginia, southeastern Ohio, eastern Kentucky, and central Ten-
nessee, ending in western Alabama, latitude 330, longitude 880, 900
miles from its northern terminus.

The shape of the field has been compared to that of a rude 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 Virginia 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 of the center 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 (P1. I), and they also show how the folds which are so promi-
nent at the northeast gradually die out toward the southwest, so that
in the region of the Great Kanawha River they almost disappear. This
flattening out of the flexures in southern West Virginia has been
ascribed by Professors Fontaine andl Stevenson to the development of
the great system of faults along the southeastern margin of the coal field
in the edge of Virginia, which relieved the tension on the rocks over

Bull. 65-2 17



18 THE NORTHERN BITUMINOUS COAL FIELD.

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 sufficient care to warrant
description.

The distribution of the different geological groups on the accompany-
ing map will serve to show the general position and direction of the

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 bituminous 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 area, 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 morn detailed and minute studies of recent years, rendered
possible by vast mining developments, have only modified the Rogers
classification, and hence it has become so thoroughly ingrafted into
geological nomenclature and so familiar to the minds of practical coal
operators that it would be very unwise to make any radical changes in 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 expressed in the general framework of the classification, and
hence it has been deemed best to modify and supplement this time-
honored work, rather than to destroy it and cast it away, as has recently
been suggested by some geologists.

The classification adopted in this report attempts to preserve what-
ever of the old nomenclature has been found useful and 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-

(BUTT.65.
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DIVISIONS OF THE CARBONIFEROUS SYSTEM. 19

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

Divisions.

Upper: fresh and
brackish water
deposits.

Middle: shore de-
posits, with in-
cursions of the
sea.

Lower: m arine
deposits.

Series.

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

Upper Coal Measures, No. XV, Monongahela River Series.

Barren Measures, No. XIV, Elk River Series. e f.

Lower Coal Measures, No. XIII, Allegheny River Series.

Pottsville Conglomerate Measures, "Great,"" Seral," No. XII,
Conglomerate, etc.

Mauch Chunk Red Shale, Umbral Red Shale.
Mountain Limestone, Umbral Limestone, Green- No. XI.

brier, etc.

Pocono Sandstone, Vespertine, No. X, "Big Injun " oil sand, etc.

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

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

WHITE.1
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CHAPTER II.

THE PERMO-CARBONIFEROUS OR DUNKARD CREEK SERIES.

THICKNESS, CHARACTER, AND EXTENT.

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

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

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

The uppermost beds are found at the headwaters of Dunkard Creek,
a large stream which heads near the West Virginia-Pennsylvania line,
on the eastern 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 Permo-Carboniferous rocks from its source to the point at
which it leaves the West Virginia line at Mount Morris, Pennsylvania,
a distance of more than thirty miles, furnishing very fine. exposures of
these rocks along its banks and bluffs; hence the geographical name
(Dunkard Creek) which I have given the series.

These deposits occupy a rather limited area in the Appalachian field,
being found in only two counties (Greene and Washington) of Pennsyl-
vania, 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 counties of Belmont, Monroe,
Washington, Athens, Meigs, and Gallia. But it is in West Virginia
that we find the principal belt of these beds, for there they cover a wide
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WHITE.] CHARACTER OF THE DUNKARD CREEK SERIES.

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

The character of the rocks varies greatly in different portions of this
area. At the northeastern end of the field, in Washington County,
Pennsylvania, limestones seem to predominate in thickness over the
gray shales, sandstones, and thin coal beds with which they are there
interstratified. But southwestward the limestones and coals 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
southward from this line they rapidly disappear, with the single excep-
tion noted. The coal beds all die out with the disappearance of the
limestones, except one (the Washington), which seems to extend beyond
the Little Kanawha River before it passes out of the series.

As the limestones and thin coal beds gradually fade out to the south-
west, red shale, a variety of rock almost unknown in Washington County,
Pennsylvania, gradually comes into the section in thin beds at first, but
finally extends throughout the whole series, and forms nearly one-half
its thickness, thus making a broad band of red soil from the Pennsyl-
vania line southwestward to the Great Kanawhtm 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 so highly fertile that the
region has long been famed as one of the finest grazing and agricultural
districts in the Union. But toward the southwest, while the soil remains
very fertile, owing to a large quantity of marly material in the red
shales, yet the thickening up of the sandstone beds makes the valleys
narrow and the lower portion of the hills often precipitous, the arable
land being confined largely to the ridges, so that the soil is better
adapted to grazing than tillage. In many cases the massive sandstones
crop out along the ridges which they have protected from erosion,
forming narrow "hogbacks," from which the surface falls away rapidly
on each side. 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.

21
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hich compose these measures in the sev-
their area will be seen from the sections

)unkard Creek, Greene County, Pennsyl-
hows the succession found along Dunkard

head of its Pennsylvania fork in Gil-
Greene County, eastward to where the

northward back into Pennsylvania at

Dunkard Crcek, Greene County, Pennsylrania.

[See map, L 1 to L k.]

Ft. in.
1. Concealed from top of Shough's

knob........................... 165
2. Sandstone, massive, Gilmore...... 40
3. Shales, with limestone at base ... 15
4. Sandstone and shales and con-

cealed .....-....-- ....... 100
5. Shale, red... .................... 2
6. Sales, gray........ ............ 20
7. Shale, marly .---................. 2
8. Sandstone and shale.............. 35
9. Shale, red...... . .............. 3

10. Sandstone and shale ............. 50
11. led shall ...... ............... 3
12. Shales and sandstone, Nineveh.. 25
13. Shales ......................... 20
14. Coal, Nineveh.................... 1 6
15. Shales ....................... 28
16. Limestone (No. X), Nineveh . ... 7
17. Sales, sandstone and concealed. 100
18. Sandstone, massive, Fish Creek.. 20
19. Shales with fossil plants... ..... 10

'Joal..- 0' 5")
20. Coal, Dunkard. Slate . 0' 1" -- 1

Coal.. 0' 6")
21. Limestone ....................... 1
22. Sandstone........................ 10
23. Shales ......................... 17
24. Limestone. Jollylown............ 1 6
25. Shales and sandstone ............ 25
26. Coal, Jollytown.................. 1 1
27. Calcareons shale, fossiliferous,

i181 teeth ...................... 0 6
28. Limestone, Upper Washington .. 4
29. Shales and sandstone 115
30. Limestone, Middle Washington.. 3
31. Sales ........................... 40
32. Sandstone........................ 35
33. Shale..... -- ---. 5

- -al , W a -C o a l , i m-re . 1 ' 2 " )
34. ..o,,<Fire clay .-.. 2' 6"> 4 2

Coal......... 0' 6"
35. Shales and sandstones............ 60
36. Limestone, Lower Washington .. 5
37. Sales ................... 5
38. Coal, Washington, slaty ......... 5
39. Shares and sandstones, including

a coal bed near center ......... 110
40. Coal, Waynesburg, "A ''......... 2 6
41. Shales................. ... . 10
42. Sandstone, Waynesburg ........ 50
43. Shales, with fossil plants (Cass.

ville) 5--...................
44. Waynesburg coal.

Total-...........----....................1,162 3

Ft. in.

1

480

J

I 223

1

I

276 8

I1

182 6

1



SECTION ON COLVIN'S RUN, PENNSYLVANIA. 23

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

--

36

40'

Colvin's Run, Greene County, Pennsylvania.

ISO'6"

= 45'

-i s RuP

-4s

is'

- -

-=- -35'

-r

FlG. 'l.-Section on Col-
vin's Run, Pa.

[See map, L 1. 1

1. Limestone, Nineveh ..................................

2. Shales and sandstone .................................

3. Limestone, Jollytown.................................

4. Sandy shales .........................................
5. Coal, Jollytown...................................... .

6. Shales, sandy.........................................

7. Sandstone, massive...................................

8. Sandy shales and concealed...........................

9. Red shales............................................

10. Shales................................................

11. Sandstone ............................................

12. Shales................................................

13. Coaly shales, Washington, "A' .....................

14. Sandy shales and sandstone .......... ...............

15. Limestone, gray ......................................

16. Shales................................................

17. Sandstone, massive...................................

18. Shales ..........................................
19. Limestone, Washington Lower .......................

20. Shale, dark ................ ...............

21. Coal, Washington ....................................

22. Shales and sandstone ........................... .....

23. Coal, Waynesburg, "B" .............................
24. Shales and sandstone .................................

25. Limestone, Colvin's Run ...........................

26. Shales........... ....................................

27. Coal, Waynesburg, "A..............................

28. Limestone ............................................
29. Shales.......................................... .....

30. Sandstone, Waynesburg..............................

31. Shales, with fossil plants (Cassville) .................

32. Coal, Waynesburg.

Total ................................................. .......... 613
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10 190 f
35

1 6
35

15.
40

10

25

10
15

2 245
45

2

5 I

15

15r% I
4 J
2 6

45

2

35

3

1 177
2

2

75 I
5 )

0
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Section in/leppo Township, Greene County, Pennsylvania.-W heeling
Creek rises on the western slope of the Monongahela-Ohio divide, and

flowing westward enters the Ohio River at Wheeling.L = It furnishes excellent exposures of the Dunkard beds

from the summit of the series to the base. The follow-

ing intervals (Fig. 3) were measured along the Dunkard
Fork of the creek between its source in Aleppo Town-
ship, Greene County, Pennsylvania, and the mouth of
Crab Apple Creek, near the West Virginia line:

A.1lEJ)p TJOiu's11ip, (r'e(ee ('1enty, Pennsylvania.

[See map, 1, j 1

40"

6

s s

- - z

.40R0^ 4]

Fiu. 3.-Section in Greene County, I'a

1. Shales and sandstones..........
2. Limestone, Windy Gap ........
3. Shale...........................

4. Coal and hituninous shale,
W indy Gap ..................

5. Shale...........................
6. Sandstone, Gilmnore ............

7. Concealed sharess, sandstones,
and limestones).............

8. Coal, Nineveh..................

9. Shales..........................
10. Limestono, Nine eh............
11. Shales and sandstone.........
12. Coal...... .............
13. Limestono ....................

eg 14. Sandstone......................
15. Limeston .............. ....
16. Shales and sandstone ..........
17. Limestone .....................
18. Shale..........................
19. Coal, Dunkard .................
20. Limestone .................
21. Shaly sandstone................
22. Lipiestone, Jollytown..........

23. Shales and sandstone ..........
24. Dark, calcareons shale . . ..
25. Limestone..................
26. Shales and sandstone .........
27. Limestone......................
28. Shales and sandstone ..........
29. Shales..........................
30. Sandstone......................
31. Shales, sandstones, and con-

cealed........................
32. Coal, Washington ..............
33. Shales and concealed...........

a' 34. Coal, Waynesburg, "B "..........
35. Shales..........................
36. Coal, Waynesburg, "A......
37. Shales..........................
38. Sandstone, Waynesburg .......
39. Coal, Waynesburg.

Ft. in.
60

4
25

2
30
30

300
1

25

8
40

1 2
2

30
8

70
2

15
2
1 6

25
2

115
2
6

40
2

60
10
25

66
4

54
1

24
0

10
45

Total ................................

Ft. in.

451

232 8

326

138

1,147 8

24

451

300

34D(

1

}

-
-

-
-~-- --

- _-

-- -
-

- - -
-5
~

-
i



WHITE. SECTION AT BOARD TREE, WEST VIRGINIA. 25

Section at Board Tree Tunnel, Marshall County, West Lrginia.-At
Board Tree Tl1 llnel, on the Baltimore and Ohio Railroad, and close to

the line between Wetzel and Marshall Counties, some
very high land occurs, while an oil well boring in the

39 valley of Fish Creek near by carries the rock meas-
urement down to the base of the Dunkard Creek beds.
In descending from Rice's Knob past the western por-
tol of Board Tree Tunnel to the N ce farm oil boring
on Fish Creek; and connecting with the record of the

oo' latter, the following succession (Fig. I) is revealed:

Biard Tre ffarshall C'ounty, i'est I'irginia.

.5' I Ne map5, 1L j.]
Ft. Ft.

1. Sandst one, gray, and concealed-. 55
40f 2. Gray limestone, Windy Gap .-.- 5

c. Red shales and concealed ....... 100
4. Coaly slate----------------------.. 1
5. Concealed to base of a massive > 401

sandstone...................... 35

6. Concealed, sandstone and red

175' shale to Board Tree Tunnel.. 175
7. Sandy shales.................... 15

- 8. Sandstone, Nineveh ............. 15
9. Coal, Nineveh................... . 1 1

10. Gray shales ..................... 15

11. Sandstone, massive ............. 12

Add 12. Shales ----------------------.. . 3

Limestone. 1'
(-Limestone J Blaick slate .. 3'

Nineveh . Limestoneand

limy beds .. 15'
14. Variegated shales ..........-..- 9

- 15 15. Sandstone ...................... 5
- l . Shales,limy ..................... 7 261

MI- - 1i. Sandstone, to level of track at
15, west portal ---------- ------- 5
e' 18. Concealed shalesand sandstone- 100
7' 1'). Massive sandstone, Fish Creek. 30
-- 20. Shales...........................3

21. Coal, Dunkard, to level of bore
hole --------------------------- 2

22. Interval, shales, sandstones, and

lo00 nr ___limestones, with two thin coal
beds........................... 50

- 23. Sales, sandstones, and red beds. 3oo

21. Coal, Washington .............. 5 15525. shales,limestones,andsandstone. 150
('n Cal, Waynesbirg .

- -50 131 'Total --------------------------------- 1,1

-- - There is some uncertainty about the

horizon of the Pittsburgh coal in the
oil boring, since two large beds are re-

li( s4 -ction at Board Imi tunnel, Mar- ported, one at 700 feet and the other
hall County, . a 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 the northeast, I have regarded the lower bed as
the Pittsburgh in constructing the above section. 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 should be cut off just above it,
and thus shortened by 155 feet at this locality.

In the vicinity of Bellton, Marshall County, West

60- 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-

:zd ing, which thus gives another measprement of the en-
- tire series.

3 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.

17'

Is

. . .. m4

9 6~'19 ' 1Y

5 4

- I

[See map, L j.]

1. Limestone, Windy Gap .........
2. Shales ... _ .... . .
3. Coal, Windy (lap, blossom...
4. Concealed and sandstone and

shales ............ ..........5. Shales and sandstone ...........
6. Sandstone, massive, gray .......
7. Red shales and concealed.......
8. Sandstone, massive ............
9. Red shares and sandstone. .....

10. Limestone .................
11. Shales anil concealed ...........
12. Coal, Nineveh ..................
13. Shales and sandstone ..........
14. Limestone and sales, Nineveh..
15. Shales, sandstone and concealed.
16. Sandstone.................
17. Shales ----.....................
18. Limestone ......................
19. Coal ....--- ...........
20. Shales and sandstone ...........
21. Red shales ......................
22. Concealed.......................
23. Coal ............... .....24. Sales and concealed ........
25. Coal,Dunkard. s C .
26. Limy shales and fire clay .......
27. Shales ...................
28. Limestone, gray, Jollytown....
29. Shales and sandstones ..........
30. Coal, Jollytown.... ........
31. Limestone, gray, Upper Wash-

ington (continued from oil-
well record)...................

32. Sandstone.......................
33. Shale ...... ..............
34. Sandstone.......................
35. Shale ...........................
36. Fire clay ......................
37. Sandstone ......................
38. Shale ...........................
39. Sandstone.......................

Ft.
5

30
0

30
60
20
75
40
50

3
20

1
35
10

100
-5

.10
0
0

15
5

20
1

30

1

5
13
2

30
0

5
12

7
11
12

7
25
12
17

) 333

I
I

6
3

284 8

38

8 )

FIG. 5.-Section at Bellton, W. Va.
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SECTION AT NVW MARTINSVILLE, W. VA.

40. Coaly shares ..............
41. Sandstone.............
42. Shale ................
43. Sandstone...-.............
44. Shale .....................
45. Sandstone.................
46. Shale .....................
47r Sandstone,................
48. Shale .....................
49. Sandstone.................
50. Shale ....................
51. Sandstone.................
52. Coal, Washington.........
53. Sandstone.................

This boring
fication of the

--- --.

-- - --- -

-"I
~z5

-_

- J
- 5

FI 6 Section at N
Martinsvlle, W. a

Ft. in.
9
9
5
4

19
16

4
30

2
35
27
45

6
20

Ft. in.

14

S313

148

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Limestone ................
Shale .....................
Sandstone.................
Shale .....................
Sandstone ................
Shale .....................
Limestone ................
Fire clay..................
Limestone ................
Sandstone.................
Place for Waynesburg

coal.

Ft. in.
8

19
15
18
25
4

10
3
4-

16

Ft. in.

I
S148

Total ........................... 1,078 8

(lid not reach the Pittsburgh coal, and hence the identi-
6-foot coal bed, 142 feet above the base of the section, is
made on the same basis as that of the 5-foot bed 150
feet above the bottom of Section 4, since the two coals
are evidently identical. The thin coals in the uppe
half of the series have been named the Bellton group
from this locality.

Section at New lfartinsville, West Virginia.-In pass-
ing southwestward from this area of maximum devel-
opment of the Permo-Carboniferous rocks a considerable
change takes place in the character of the beds. The
Bellton coal group practically disappears, and also many
of the limestones, so that in the vicinity of New Martins-
ville, Wetzel County, West Virginia, the lower half of

the series presents the structure shown in Fig. 6:

New Martinsville, Wetzel County, West Virginia.

me map, M i.) Ft
1. Red shale .........................................
2. Concealed.........................-------------.............
3. Red shale ..................--------------------.....--...
4. Limestone, Nineveh, in several layers separated by shale.....
5. Red marly shale.............................................
6. Concealed and sandstone....................................
7. Red shale...................... ..... ............
8. Sandstone, sandy shales, and concealed......................
9. Red shale ...--................ ....................

10. Sandstone, massive.............. ..................
11. Concealed..-.. .....................................-
12. Red shale............... . ................
13. Concealed................--..................- -
14. Sandstone. brown massive .................................
15. Sandy shales ................................................
16. R ed shale ..... .... ..... ....- ..---- ... --------.--- ...-
17. Sandstone.................................... ...............
18. Red shale .......................................
19. Sandstone and sandy shales .................................
20. Concealed and sandy shales .............................
21. Rvd marly shares, with limestone nodules ..................
22. Sandy shale, gray .................. .. ..----------.--.--
23. Sandstone. massive ................................
24. Sandy shales ...............................................
25. Red shale wIth limestone nodules....................
26. Shale, gray, sandy ................................
27. Sandstone, massive ...... . . . . . . ....

28. Sandy whales ....................................---.------
29. Limestone, impure................................
30. Sandy shales.................
31. Coal, W ashington ..................................-------- 4
32. Sandv shales....................................... 5
33. Sandstone, massive ................................. 35
34. Concealed and sandy shales ........................... 25
35. Shales, sandstones, and concealed ........................... 50
36. Waynesburg coal.

Total ........ .................................

w

Ft.
5

45
2

10
5

30
5

30
10
10
35
5

25
10
23

2
25
5

25
20

5
15
20
15
5
2

30
3
2

20

119

563

e
.
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No. 4 appears to represent the Nineveli limestone, though its inter-
val above the

14 2

S zd

:3e

"' I

-- s

15,

Fie. 7.-Section al
Baresville, Ohio.

base of the series is less here than usual.
Not a single one of the Bellton coals was observed in

this section, though some of them Inay have been pres-
ent and concealed.

Section at Baresville, Ohio.-In the vicinity of Bares-
Ville, Monroe County, Ohio, a long section was made
by the late Prof. E. B. Andrews. It is referred to in
vol. II, Ohio Geology, page 587, and published on Map
XIII, section No. II. The locality is only 1j miles above
New Martinsville, West Virginia, and the succession
reads as follows (Fig. 7):

Baresville, Monroe Counly, Ohio.

[See map, M i.1
Ft. in.

1. Coal, blossom ...........................................
2. Concealed............... ............. ...
3. Limestone, Nineveh ..................................... 6
4. Shale......................................... 18
5. Limestone, sandy .....-................................. 2
6. Redshale.,.. .-- .--.-------- ---- ----.. . . 14
7. Shale, mostly ............................. .. 21
8. Shale--------.------- ------------------------- 20
9. Sandstone, laminated ................................... 36

10. Red shale..........-------------------------------------- 18
II. Sandstone ... ... ............. ......................... 2
12. Red shale................................................ 20
14. Saletn ...................................... ...... 43
13. Sandstone .................................

14. Shale....-....-..-.--.-...---.....-.-...................., 4
15. Sandstone ............................................. 3
16. Red shale........-................ ................... 13
17. Sandstone ............................................... 11
18. Shale -- --................................--.......... 4
19. Sandstone ............ ................................. 3

2i. Coal, blossom, Jollytown--.----------.-----------.......

22. Shale ..................... .-----.--..---............. 3

25. Sandstone ...............-----------------------.........
26. Shale ..... ...........----------------------.--.. 2---.-
27. Sandstone.....---.....-...-----.-....-................ 6
28. Shale..................................----------------. 1
29. Sandstone ......................-..........-----.....- 4
32. Shale.................... .....------------........... 5 4
31. Sandstone..................... ................. 42
32. Shale................ .......--.------.-............. 3
33. Sandstone ...-:......................... ....... 2
34. Shale.......................................... 23
35. Sandstone .......................................... 2
36. Shale.............--............--------------------.-.. 28
37. Sandstone ......................................... 4
38. Shale.............................................. 20

(Coal....9' 9''
39. Coal, Washington "A". Clay...0' 4"> ........................

(Coal....2' 0"
40. Clay.-...........................................................
41. Shale .................... ..........................
42. Sandstone ....................-.............................
43. Shale ...........................................
44. Sandstone.......................................................
45. Shale ...........................................................
46. Concealed . -....................................................
47. Sandstone, Waynesburg .........................................
48. Shale ............................................................
49. Coal, Waynesburg.

Total................................ .........................

n

145

201

140

3 1
2
7
2
5
1
3

156
15

3

692 1

28

t



SECTION AT WASHINGTON, PA. 29

The coal'blossoin at the summit of Section 7 appears to come at a
horizon. above any of the Bellton beds, and hence is a new and prob-

ably extremely local element in the series.
Section in Liberty Township, Washington County,

Ohio.-The following (Fig. 8) succession of the beds
in the lower portion of this series is reported by Mr.
F. W. Minshall from a hill near the Epler oil-boring
in Liberty Townsh ip, Washington County, Ohio:

Liberty Townhip, WIashington County, Ohio.

2Id

- -
- ]

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

-----
-

Fi. 8.-Section in
Washington County,
Ohio.

[Seo map, M g. ]
1. Shales and sandstones ..................................
2. Coal, Jollytown .... . . . ..---------------------------------
3. Shales and sandstone ....................................
4. Coal, Washinglon "A"........ . ....................
5. Shales and limestone......................................
6. Sandstone............. ...................................
7. Sales ........ ................................
8. Ccal, Washington ...............--......................
9. Limestone and shales ..... .... ............................

10. Sandstone, pebbly, Wayuesburg...........................
11. sales .....................................................
12. Waynesburg coal.

Ft. Ft. in.

100
1 8

140
2 6

31
16 59
12

1 3
666
28 100
6)

Total....................................................... 404 5

These identifications are lnade 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 Iuch more limestone than
elsewhere, and the intervals between
the several inemnbers 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

of these beds at Washington, Pennsylvania:

1.
2.

:3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Washington, Pennsylvania.

[So map. J 1. ]
Limestone, Jollytown .....................................
Shalo...................... .-.......----...-- ... .... ...
Coal, Jollytown .................................
Sandstono............... ....- ... .........
D ark shale ... -. . -.. .---..---... .. ---- ---......---
Limestone, Upper Washington............................
Concealed.....................................
Coal, blossom ............................. ...............
Concealed ........................ .....................
Limestone, Lower Washington............................
Coal, Washington ............ ...................
Clay...................................................
Sandstone............................................. ..
Concealed .............................................
Limestone................................................
Shales, limestone, and concealed .........................
Black slate................................................
Limestone.. . .... ......................... ............
Blue shale.................................................
Waynesburg coal.

Ft. in. Ft. in.
10
5
1

10
8

30
50

0
80
12

7
4
9

10
2

65

4
15

t
I

oJ

190

117 6

Total ........................................................... 323 6

6j4

Fig. 9.-Section at
Washington, Pa.

WHITE.]
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Section near Taylorstown, Pennsylvania.-Another section, from the
same volume page 259, exhibits the succession in the lower half of this

series in Buffalo Township, Washington County, Pennsylvania, as
shown in Fig. 10.

In both these sections (9 and 10) the writer has changed the identi-

fications of some of the beds (notably that of the Jollytown coal) from

that made in the original sections by Stevenson, but in every such case

the change is clearly warranted, since the coal in question was placed

too near the Washington coal by Stevenson.

Near Taylorstown, Washington County, Pennsylvania.

[See map, J k.]

1. Limestone, in fragments ...................... ....

2. Shales and sandstone .............................

3. Coal, blossom, Jollytown........... .............

4. Shale......................... ..................

5. Limestone..........................................

6. Concealed .........................................

7. Limestono..........................................

8. Sandstone..........................................

9. Coal ......................... ...... ............

10. Concealed ........ ........................

11. Limestone..........................................

12. Concealed ..........................................

13. Limestone......... .......................

14. Concealed ..........................................

15. Coal................................................

16. Concealed, with much limestone....................

17. Coal, Washington .................................

18. Concealed, with a limestone ...... ............

19. Coal, blossom, Wayncsburg "B ...................

20. Concealed ........ ........................

21. Coal, blossom, Waynesburg "A" ...................

22. Waynesburg sandstone............ ..........

23. Shales .. ...........................................

24. Coal, Waynesburg..................................

8

40

40

zosea

41

30

40

-141

'oj

Fi:. 10.-Section near
Taylorstown, Pa.

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

CHARACTERISTIC HORIZONS.

THE WINDY GAP LIMESTONE.

This has been named from its occurrence near Windy Gap, a "divide"
separating the Laurel Run branch of Fish Creek from the waters of
Wheeling Creek, in Springhill Township, Greene County, Pennsylvania.

Ft. in. Ft. in.
0

40

Total...............................................

203 8

I

141

0

384 8

[BULL. 65.



CHARACTERISTIC HORIZONS.

The stratum is usually of a bluish gray color, quite pure, and has a
thickness of about five feet. It contains minute fresh water fossils,
and occasionally small crystals of blende.

The only land geologically and topographically high enough to catch
this stratum is that which clusters about the southwestern corner of
Pennsylvania, in Greene County, and the adjoining regions of Mar-
shall, Wetzel, and Monongalia, in West Virginia. Only one point
(Hunsucker's Knob) in the last county is high enough to catch this
limestone, since 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 usually 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
when chased by hounds, so that the stratum in question is often locally
known as the " Fox rocks," and again it is named from the farms where

the cliffs occur, as "Pethtle" rocks, " Efaw " rocks, etc. This stratum
has been the main agency in preserving all of the very high beds of
the Permo-Carboniferous from erosion.

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

THE NINEVEII SANDSTONE.

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

This same stratum may also be seen in the hills two miles above Jol-
lytown, Greene County, where it has long been quarried on the land
of Thomas White for building purposes. It is of a yellowish gray cast,
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 which, 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 thick, occur within a rock interval of 200 to 300 feet, and when all
are present, as in the Bellton section (Fig. 5),there are five distinct beds,
though not all of them are persistent over any considerable 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, sandstones,
and two important limestones.

TILE 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 foot chick is-highly valued as a smithing
fuel.

TIlE NINEVEH LIMESTONE.

Below the Nineveh coal at an interval of 25 to 30 feet there comes a
limestone which has a very extended distribution. It was called Lime-
stone No. X by Professor Stevenson in his Report K, Greene and Wash-
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ington Counties, but it is here designated from the same village in Greene
County 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. Frequently a stratum of bituminous shale is found inter-
stratified with the layers of limestone. Some of the latter are quite
pure, and furnish excellent lime. It has a very wide distribution, as
may be seed 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 and Charleston turnpike, near the corners of Wirt,
Wood, and Jackson Counties,West Virginia. It is there nearly 30 feet
thick, in several layers, and contains many minute fossils, all apparently
of fresh-water types.

TimE mOSTETTER COAL.

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

TItE FISi CREEK SANDSTONE.

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

TIE DUNKARD COAL.

Below the Fish Creek sandstone, at an interval of 1 to 20 feet, another
coal bed is often found, which, from its occurrence along the bed of
Dunkard Creek for a considerable distance,was named the Dunkard coal
by Professor Stevenson. It is seldom more than 12 to 15 inches thick,
but is almost invariably double, having a thin layer of slate near its
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center. At Deep Valley, Pennsylvania, however, this parting thick-
ens up to live feet or more and thus separates the coal into two well-
defined beds, each of which is S to 10 inches thick. Iin the roof shales
of this coal at Mr. Lee Garrison's, in Gilnore Township, Greene County,
Pennsylvania, finely preserved fossil plants abound, principally of the

genera Neuropteris and Odontopteris.
This bed is frequently stripped along the streams for local use in

Greene, Monougalia, Wetzel, and Marshall Counties.

THE JOLLYTOWN LIMESTONE.

Below the Dunkard coal, at an interval of 25 to 30 feet, there occurs
a bed of limestone which is rather persistent. It is well exposed in the
vicinity of Jollytown, Greene County, Pennsylvania, and has been des-
ignated from that locality. As may be seen from its presence in See-
tions 1 to 5 and also in 9, this limestone has a wide distribution, though
at the head of Dunkard (Fig. 1), and on Fish Creek (Fig. 5), the stratum
is only I to 2 feet thick. In Washington County, Pennsylvania, how-
ever, it thickens up to 10 feet or more and is usually a rather pure lime-
stone.

THE JOLLYTOWN 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, Peni-
sylvania.

This is the only coal of the Bellton group that ever attains dimen-
sions of 2 to 3 feet, and can therefore be mined by drifting, since in

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

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

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

Three limestones were named from Washington, Pennsylvania, by
Professor Stevenson-an Upper, Middle, and Lower one-and two of
these are shown in the section (Fig. 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. It
is usually of a dark blue color, and is much used for macadanizing
roads and burning for agricultural and other purposes. This rock ap-

pears to be identical with the limestone seen in the bed of Dunkard
Creek 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.

THE MIDDLE WASHINGTON LIMESTONE.

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

On Dunkard Creek it appears to be represented by a stratum seen
just above the road at Kent's Mills, where it is only three feet thick.
This limestone, like all of those in the Dunkard series, contains minute,
undetermined fossils, and the bituminous sales 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 Washington County, Ohio (Fig.
8), a coal bed 2j feet thick seems to occur at the same place in the series.

THE MARIETTA SANDSTONES.

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

These beds form the great cliffs at Raven Rock, Pleasants County,
West Virginia. The upper one is extensively quarried at the Jackson

quarry in Parkersburg, West Virginia, and it with its associated rocks
forms long lines of cliffs up the Little Kanawha River, where they have
been extensively quarried in the vicinity of Elizabeth and other points.

It is one of these beds that makes the big cliffs on the lill above the
famous Mc(ugani gas well in Washington County, Pennsylvania.
These rocks are sometimes gray, but more frequently of a yellowish or
butlish cast, and moderately coarse in grain. They also occur in Ritchtie,
Wirt, Jackson, and Putnam Counties, West Virginia, where they cap
the narrow ridges in long lines of cliffs.

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

TIlE BLACKSVILLE LIMESTONE.

In some portions of Washington, Greene, and Monongalia Counties,
a limestone occurs with considerable persistency at 30 to 50 feet above
the Washington coal. This was numbered Limestone 111 by Professor
Stevenson in his Greene and Washington report, but as it cones to the

surface near the bed of Dunkard Creek, in the village of Blacksville,
Monongalia County, West Virginia, it has been given a geographical
name from that locality. The rock is generally gray, quite pure, and
only three to five feet thick. It is seen in Section 2 at 46 feet above
the Washington coal. It 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. It has
a wide distribution in Greene, Washington, Ohio, Belmont, Marshall,
and Monongalia Counties, but disappears southward from these. It
often attains a thickness of 20 to 30 feet in Washington County, but is
always interstratified with much shale, and outside of Washington
County is seldom more than 5 to 10 feet thick. Frequently 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 only 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 Virginia. Subsequently, however, the same
coal was found in greater development at Washington, Pennsylvania,
and it was designated from that locality by Professor Stevenson.

It is always a multiple bed, being separated into two or three layers
by divisions of slate. 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 occurs 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, Marin 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......-............ -........... 0 6 )
2. Shale------------------------- 0 3
3. Coal and shale-----------------.. .0 8
4. Coal ........- ... ------ - ....---- 1 0
5. Shale..... ---.- ---------- 0 4 Ft. in.
6. Coal. . . ..-------------------------0 5 t (6 1
7. Shale--- ..------.---------------- 0 3
8. Coal-.-.. ------.----------------- 1 0

9. Sale - - - - - - - - - - Ft. in.

10. Coal . . . ..--.------------------------ 1 10
11. Shale------------------------- 0 :i
12. Coal, fair....... -.................. 2 0
13. Slate------------------------- 0 2 4 8J
14. Coal,good....... ................ 2 G

Here the upper or roof portion of the coal, although 6 feet thick, is
entirely worthless, and the only really good coal in the bed is the 2
feet at the bottom.
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Through Washington County, Pennsylvania, this coal has a thick-
ness of 5 to 6 feet, but very little of it is merchantable.

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

Before disappearing to the southwest it dwindles down in thickness
very much, since at Harrisville, Ritchie County, it is only 2 feet
thick, and at the Grahamite mines, near Hughes River in the same
county, only 1 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 mouth
of the Willey Fork of Fishing Creek, Wetzel County, West Virginia,
this coal is brought a few feet above water level by a low, anticlinal roll,
and there it exhibits the following structure:

Ft. in.

1. Dark shales ..............................
2. Coal..................................... 0 5
3. Coaly shale-..... ........................ 1 6
4. Shale, gray, sandy ........................ 2 0 Ft. in.

5. Coal-- -- -- ........ ...... ...... .... .... ...... 0 31
6. Gray shales .. ............ 2 0
7. Coal,slaty ................................. 2 0 J

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

Ft. in.

1. Bituminous shale.......................... 2 0 )
2. Coal, impure-......-......-......-.......... jF--
3. Shale ......-----..........------.--. 0 4 '

4. Coal,slaty--------------... . -----.. . 1 4
5. Shale-----------------------.---. ..------ 0 3
6. Coal, good.............................2 4

At this locality the Lower Washington limestone forms the roof
above the bituminous shale No. 1, and it also contains 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, micaceons, and containing vegetable fragments 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.

TIE 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. It is more persistent in Washington County,
Pennsylvania, than elsewhere, and hence was designated as above by
Stevenson. It is seldom seen south from the Pennsylvania line, and in
Greene County even is represented only by a thin bed of bituminous
slate.

THE WAYNESBURG "B" COAL.

Below the last little coal bed there usually occur shales, thin sand-
stones, and occasionally a limestone, down to about 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, but sometimes attains to two. It has never been seen south
of Aonongalia 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 bullish cast, however, and
contains too much iron to slake well on burning. In Washington
County, Pennsylvania, this stratum thickens up to S and 10 feet, but it
is 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 occurs quite generally
across Monongalia, Marion, and Harrison Counties, and is possibly
present in Ritchie County near hlarrisonville, but beyond that it has not
been identified. Its horizon is usually 60 to 80 feet above the Waynes-
burg coal proper.

THE MOUNT MORRIS LIMESTONE.

Separated from the coal last 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 I)unkard Creek at Mount Morris, Greene County,
Pennsylvania, and has been designated from that locality. The stratum

39WmIT I



TILE NORThERN - BITUMINOUS COAL FIELD.

is often only 1 to 2 feet thick, and seldom more than 5 feet except
in Washington County, Pennsylvania, where it is occasionally thicker.

This limestone is not persistent, and is seldom found south of the
Pennsylvania line, being frequently absent even in Greene and Wash-
ington Counties.

THE WAYNESBURG SANDSTONE.

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

This stratum is the only one in the series that is generally con-
glomeratic or contains quartz pebbles larger than coarse sand grains.
On account of this peculiarity the rock in question becomes a very im-
portant guide to the geologist in the interior of West Virginia, where
so many of the Dunkard Creek coals and limestones have disappeared,
for it retains its pebbly character over a very wide area. When at its
greatest development the thickness of this 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

piers of the Baltimore and Ohio Railroad bridges across the Monongahela
River near Fairmont having been constructed of it.

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

In passing down the Ohio River below Marshall County the horizon
of this sandstone passes below water level, but when it reappears near
Saint Mary's, in P leasants County, the rock has regained its massive-
ness, and is a coarse pebbly sandstone 50 feet thick, and from this
point on down the Ohio River, whenever above the level of the same,
it is always a massive sandstone. From Blennerhasset Island, below
Parkersburg, this rock is almost constantly visible either in the bed
or bluffs of the Ohio on lown 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. It is this 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 points in Ritchie, one at the famous
Grahamite mine being especially noteworthy, for it is the great sand-
rock through which the celebrated fissure extends at the base of the
hills, and it is there 75 feet thick.

Through Ritchie, 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.

TILE CASSVILLE PLANT SHALE.

The Waynesburg sandstone often rests directly on the underlying
Waynesburg coal, but more frequently a bed of dark gray shale, 5 to
15 feet thick, intervenes. This shale is always prolific in fossil plants and
is especially so in the vicinity of Cassville, Monongalia County, West
Virginia. It is from this locality and horizon that so many of the fos-
sil plants were obtained which are described in the Second Geological
Survey, 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, Taniopteris, Saportma, 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, Pennsylvania; Georgetown, Monongalia County; and
West Union, )oddridge 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 princi-

pal ones being fossil cockroaches, of which Gerablattina seems to be

the principal genus.

THE AGE OF THE DITNKARD 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 crustaceans, fish remains, and insects, many of which are
probably undescribed. No Brachiopods have ever been seen in these
rocks, and hence one important line of evidence which might help to
determine their relative age is wanting. Some geologists have been
inclined to regard them as belonging in the Carboniferous proper be-
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. hence 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. Win. M. Fontaine and the writer,
the results being published in Report PP, Second Geological Survey,
Pennsylvania. The conclusions there given show that the flora is
closely and unmistakably allied to the Permian of Europe, since it con-
tains so many types that are peculiar to those rocks or even related to
Mesozoic forms. The facts and conclusions set forth are sufficient to
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 havegiven 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. The list of plants from which the Permian age of these l)unk-
ard beds is inferred, together with the general discussion of the same,
is given in Chapter III, pages 105, 120, Report PP, 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,
February, 189), 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 reason for doubting that
America contains deposits which are equivalent in part at least to the
Permian of Europe. The Texas deposits, as described by Prof. White
in the article referred to, are so exactly similar lithologically 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 thickness, 1,000 feet in Texas, and 1,100 in
West Virginia and southwest Pennsylvania.
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CHAPTER III.

THE UPPER COAL MEASURES, OR MONONGAHELA RIVER SERIES.

THICKNESS, CHARACTER, AND EXTENT.

This series of rocks begins at base with the Pittsburgh coal and
extends up to the Cassville shale. The thickness varies between 200
feet along the northwestern outcrop in Ohio and 3S0 feet in the Monon-
gahela River region, but in the center of the Appalachian trough a
boring at Browntown, Harrison County, West Virginia, carefully incas-
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 distinct 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 name(l 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 Great
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 true on the
western side in Brooke, Ohio, Marshall, and Belmont Counties. Red
shale is unknown in the series at the north, but in passing south ward
from Harrison and Lewis Counties the limestones practically disap-

pear, and with them all of the coals except the Pittsburgh. With
their disappearance re(l shales come in and apparently replace tihe
limestones, so that on the Great Kanawha nearly one-fourth of the
rock material in this series is red shale, while the thickness is reduced
to 270 feet. Along with this thlange 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 (lisa.ppeared the sand-
stones thicken up and become more massive, thus giving rugged and
precipitous slopes with i arrow 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 Westmorcland Counties, Pemnsylrania.-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,

20 Report KK, page 31, as the general section of these
beds in Fayette and Westmorelaind Counties:

Fayette and TWestmoreland Countiea, Pennsylrania.

[See map, K n.]
Ft. Ft.

1. Coal, W aynesburg .............................. :..... 6
.30 2. Sa ly sai les or sandstone ............................ 20

3. Coal. Little W aynes irg -- .. .. .. ......-..... - 2 924. Ilieestone,, W ayneburg ............................... 20
'. Shale anl s aly sandstone ................-............ 50
ft. Coat, Uniontown ........................ .------.-----. 3
7. Limestone, Uniontown ........................ ...... 12 

808. Sandstone--...............-.......-....--..--.-..-.-......----1229. Limestone, " Great .................................... 80
10. Coal, Sewickley ..--- --- . ---. . .---- -----.-...... 3
11 Sm:e tstone........ ................... 0---- ------ .------ 0
12. Linestone, Sewiekley . ------------.---- .............. 25 75

3 13. Shaleor shaly sanudstone..............--.......---- .... 20
It. Coal, Redlst oie.------------.....-------------------------------- 4

: O 15. Limestone, lediston..............................--- .. 10 50
-6. SaM stone or sale......-.... .--- ------......----- -
17. Coal, Piltsburgh...................................... 12

s5 --
Total............................................--------... 367

75

&Aection at Pro unsrille, Pennsylrai ia.-A t Browns-
10, ville, Fayette Coity, P 'misylvani ,

30 Prof. Stevenson finds the followi -
structure, (Fig. 12), fCm this series, .1
given in K K, page 233:

Fl. 11.- -Secti
Fayettee and
m -relattl ( o
ties, e:1.

In ill
Vest.

ini -

Brownsville, Fayette Cotunty, Petinatlrania.

See map, K m.]
1. Coal, Wayneshorg, blossom ............ .................
2. Shales, sa y .............................--- -- -...........
3. Coal, Little WSaynesbr;, bloaome .....................
4. iestone. WVayneso-----rg.................................
5. SthaleU ani shaly 4:uieItule...............................
6. Coal, liniontown, tlossom ..................................
7. Limlest onl, coarse, yellow .....-...--.-.............-.-...-..
7. s l .. a .... tone . ......... ..............................

10. Li meston .................................................
11. Conceal''d -....--..............---.-......-....-.............
12. Sam stone . .. . ... .......................................
13. IiiIIetone with whales ....................................
14. Conealed ......................................... "---""""--
15. Lim stone ........................................... ......
16. Concealed -.............................................

17. (ly sl-e - -........-......-................ ...............
18. Se-wickley coal horizon ....................................
19. Saiey shale and lt:tggy saetston ........................
20. Lit ete t o e ..... ............................................
21. Shle.-------------------.-..-.-....--...-.- ..........-.- .
22. Coal, lRedst one ............ ......... ............
23. Shale,saily ...... ....................................

(Coal-...., K"

24. Coal, Pittsburgh.......... Clay. .0' 10" ....... ...-...
Coal 7' 6"

Ff.

45
11
4

55

3
16

17
3

42
1i
6

30
35

in.

I

Ft. in.

lie

0

9

Total.....................................................

6

354 6

42 121

Fit. 12.-Sect ion at
Brownsville, Pa.

44

-

104

ss'
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SECTION AT RICE'S LANDING, PA. 45

Section at West Brownsville, Pennsylvania.-On the opposite side of
the Monongahela Rtiver, in descending from Kreb's Knob to West

h .

40J

Fm. 13.-secton at
Weat Irowuaville,

1

Brownsville, in Washington County, the writer meas-
ured the several ieiibers of this series with the fol-
lowing results (Fig. 13):

H 'eit Brownsvile, Washington County, Pennsylvania.

Isco meap, K ml.|

a Coal...... .0' 10"
1, Coal, W aynesbur.......1 Clay ...... 0' :1 ........

I Conl { 

...' 6 2. Sales and sandstoe.... ..............
:. Lit unenons shale, Lit tle Wayne b4lirig Coal ----.....
4. Limestone, \Vanesbrg..... ....................
5. Sandsiin , aly....................................
6. Coal, Uniontown----------------------------------
7. Limestone,Uniontown ................................
8. Shale and sandstone ....... ..................
9. Limestone, with thin shales. ........ .................

10. Coal,Sewicklev, ilossom ...........................
11. Sandstone, shaly...... ................................
12. L im estonm ............. ... ................... ..........
1:3. Sha l es ........ ------...- ----.... . .... --- .---.-.. -
14. Coal, Reds oti ... .. .............. ..............
15. Sandlod i neandsh les........ .........---

(Coal..0' 3"

Clay..1' 0"
17. Coal, Pittsburgh, main bench .................... -..

Total............................................

Section at Rice's Landing, Pennsyl-
vanta.--In the steep hillside, one miile

below Rice's Landing, Greene County,
Pennsylvania, the series exhibits the

following structure (Fig. 14):

Ft. in. Ft. in.

3 7

45

1010
410

12
28
88

32
30
20

1
6

1

2 6

7 0 
J

J6

3

128

6

82

1
45

9 6

:NS8 7

Lii'
s91

30'

40

99'

Fm. 14.-S on at
Rice' Landing, Pa.

[See leap, K I1m.1

(Coal....1' 0"1
SClay.....' 5"

1. Waynesburg coal... Coal....1' 3" .l...........
I Clay....l' 2"
tCoal....2' 6"

2. Sales ...............
3. Limestone, Waynesbirg................--....---........
4. Sales and sasitone............. ...................
5. Coal, Uniontowl ------ ---------------------------.----
6. Limestone, Uniontown .....................- - - . -----.
7. Sales and sandstonii..................... ............
8. Limestone, "Great ...................................
9. Coal, Sewickley.....................................

10. Sandstone ...........................................
11. Limestone ...........................................
12. Sandy shale ..............................................
13. Slate, bituminous (Redstone coal) ........................
14. Sandstone, Pittsburgh, figiy .........................
15. Sandstone, Pittsburgh, massive......... .................

( ~Coaly shale..1' 0"
16Roof Coal..........1' 2"

16. Coal, Pittsburgh.... Clay........0' 10" .
I Main bench ......... 7' 0"J

Ft. in. Ft. in.

6 4

40
6

45

6
38
82

40
25
30

15
30

91

1 6

126

1 9

95

1 6

45

10

Total........................................................... 378 1

WHITE.]

Rice's Landing, Greene County, Pcunmylvania.



THE NORTHERN BITUMINOUS COAL FIELD. [BULL. 65.

Section on Robinson's Run, West Viryinia.-Tlie Upper Coal Measure
beds attain a very fine development in Monongalia County, West
Virginia, just south from the Greene County line, and there, on Robii-
son's Run, 2 miles west from the Monongahela River, the following
succession (Fig. 15) is exposed:

Robin8on'8 Run, Monongalia County, West Virginia.

-

zb.

~-- - --

- -- i

_ z

LF' ,. a5.--ectI() ou
Lobinson's Run,
W.Va.

See map, L in.]

Coal .. 2' 6")
1. Coal, Waynesburg . - Shale..1' ("

Coal .. 4' 0" )
2. Sandy shales with iron ore below middle................

3. Limestone, Waynesburg ................................

4. Shales...................................................

5. Limestone...............................................

6. Sandstone, flaggy .......................................

7. Black slate (Uniontown coal)............ ..............

8. Limestone, Uniontown ..................................

9. Sandstone and shales....................................

10. Lim estone..... .........................................

11. Shales.

12. Sandstone, flaggy ...................................

13. Limestone, cement beds.................................

14. Sandstone, Sewickley ...................................

15. Coal, Sewickley .........................................

10. Shales.............--..---.-....-------. --...............

17. Limestone.........................................

18. Sliales.............-......-........................

19. Limestone ..............................................

20. Shales..........--...-----...............---------.......

21. Coal, Redstone .......................................

22. Limestone, Redstone....................................

23. Shales and slates........................................

( Roof coals..3'
24. Coal, Pittsburgh.... Clay......1, ...........-.- "-

Coal.....8

Ft. in. Ft. in
8

35

8
10 i94

40

5

10

35

6
151

10

30

20

35

5 6

10

10

12 , 65

18

15

4

1030

20

Total ......... '.................... ....... ...... .........

12

369 6

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 21. feet, including partings, and about 17 feet
of this is merchantable coal,

46



SECTION ON SCOTT'S RUN, EST VIRGINIA. 47

Section on Scott's Run, West Virginia.-A short distance south from
Robinson's Ran, we get another fine exposure of the Upper Coal Meas-
ure beds along the waters of Scott's Run, between Cassville and the
mouth of the stream, as follows (Fig. 16):

&cott's Run, Monongalia County, WVcst Virginia.

[See map, M m.J

(Coal................2' 0" 1
(Shale, fossiliferous..1' 0"

1. Coal, W aynesburg............... .Coal................1' 4" ..--... ....... .
Shale, gray ......... 1' 6" |
Coal................5' 0")

2. Black slate.............................................................. ........

-. ' zd
-'~ -

05

t.

F in .-- Soction on
Scott's Iun, W.Va.

3. Sandy sales, with iron ore .......................... 25
4. Limestone, Waynesburg............................. 8
5. Sandy sales, with limestone layers.................. 30
6. Sandstone, massive .................................. 20
7. Limestone and shales...--.......... ................. 15
8. Black slate, representing Uniontown coal ............
9. Limestones, interstratilied with thin shales, cement

beds near base.... .......................... 105
10. Sandstone, Sewickley .............................. 40
11. Coal, Sewickley......................................
12. Shales ............................................... 5'
13. Sandstone ........................................... 10
14. Limestone .--........................................ 5
15. Shales, greenish gray ................................ 8
16. Concealed........---................................. 15
17. Limestone, steel gray ................................ 7
18. Concealed ........................................ 15

19. Coal, Redstone ..........-----------------------------
20. Limestone, Redstone................................. 18
21. Shale and fire clay................................... 5
22. Slate, black .......................................... 5

Coal.. 0' 3"
23. Coal, Pittsburgh, roof .......... .....' 0"

! Clay..' 0")

( Coal..3' 6" 1

I Slate .0' 6"
| Coal..0' 8"
I Slate .0' 1"

24. Coal, Pittsburgh, main bench .. ' Coal. 1' 6" ; ...... 9
| Slate .0' i"

Co . 6"J
Slate .0' si"

1Coal.. 3' 311)

Ft. in. Ft. in.

10 10

99

2

145

I 65

J4

( 28

3 I

13 10k

7k 1

Total.. ................................................... 372 8j

The same Redstone coal makes'its appearance in this section ; in fact

it underlies all of the region intervening between Scott's and Robin-

soil's Runs, thinning oit 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 Mannington and
Fairview, this bed is still present, though apparently not of workable
thickness.

WilliE]

1

ti

1



48 THE NORTHERN BITUMINOUS COAL FIELD.

Section on Butffalo Creek, West Viryinia.-Along lBtiallo Creek, in
the vicinity of Fairnoit, Marion County, West Virginia, the Upper
Coal Measures exhibit the following succession (Fig. 17):

Bufflo Crcck, Marion t'ount y, Weat Vhrginia.

1. Coal, Waynesburg

2.
3.
4.
5.
6.
7.

(See map, M I.]

Coal .. .0' 6" Ft. in. Ft. in.
I Shale.-0' 1" I

................ { Coal. - I' 0" - ...--------------------.... 5 11
I Shale. .1' 4"
I Coal. .. 3'0'

Shales...........................................................................
Sandstone, nmassive..............................................................
Shald....................................................................
Limestone, W ay nesburg........................................................
Shales ............................................. ...........................
Limestolle........................

20
30

3
1

18

1

6

6

20,

af

2 '

,6

451

35

IV'

0,

5'-
- . 20'

FIG. 17.--Section on
Buffalo Creek, W. Va.

8. Sales . ............................................. 12

9. Sandstone. ........................................... 10
10. Shales.--------------------------------------------- 5
11. Coal, UInioutow-.....................................

12. Fire clay............................................. 4
13. Sandstone........................................... 1

14. Sales and black slate .............................. 5
15. Liuestone --------------------------------------... 3
16. Fire clay............................................. 5
17. Sales with limestone .............................. 5
18. Sandstone ---------------------------------------- 2
19. Blue shale ............ ................ ............ 8
20. Limestone ......................----------.....-- 1
21. Sales and concealed ............................... 25
22. Limestone interstratified with thin shales .......... 85
23. Sha s ............................................... 5F Coal. -... '0"1

Clay 0 4'
24. Coal, Sewickley.... . Coal-...... .0' 4" : ............

Slale, dark .0' :"
Coal.-......0' 5"

25. Sales .-------------------------------------------- 3
26. Limestone, buff ..................................... 4
27. Sandstone, gray, massive--------------------------- 18

28. Limestone, gray ..................................... 5
29. Concealed and shales................................. 15
30. Impure clay .---.------------------------------- ... 5
31. Limestone and sales ............................... 20
32. Sandstone, Pittsburgh ......-....................... 25
33. Shales...----------------------------------------.. .. 5

(Coal, bony.0' 10"
| ;o e - ...... 0' 1 |"

3 Coal ...... 2' 3"
34. Coal, P'iltsburgh... sSlate ...... 0'1 A ..........

Coal.......0' 5" |
Slate -..... 0' 4" I

ICoal ...... 3' 52")

Total .................................................... -- 372 4j

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.-Jn 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.

101

2 6

149

6 4

6

-100 6

7 1}

[BULL.65.



WHITE.] SECTION AT WHEELING, W. VA. 49

ures. The liiestones, so prominent in Greene, Monongalia, and
Marion, dwindle dowel to insignificant proportions, as shown by the fol-
lowing section (Fig. 18), made at Clarksburg by Mr. Juo. L. Johnston,
civil engineer:

{i

- - ,

Fm:. 18.-Section at
Clarksburg, W. Va.

Clarksburg, Harrison onlynl, West Iirginia.

[See map, 0 k.]
Pt. in.

1. Waynesburg coal, absent or not seen..................
2. Concealed and yellow sandy sales ...... ............ ... 65
3. Sandstone.............. ............. ................. 25

4. Concealed, with some limestono......................... 0
5. Sandstone............................................... 20
6. Concealed............................................... 5
7. Sandstone............................................... 15
8. Sandy shalos............................................ 6
9. Sandstone, Sowickley .................................. 25

10. Shales.................................... .............. 10
11. Coal, Sewickley ...............-...............-........

12. Limestone.. - .......... . ..... ' 6"

13. Concealed..............................................
14. Sales, sandy.......................................
15. Shale, with iron nodules................................
16. Sales, sandy ........................... ..............
17. Sandstone...............................................
18..Concealed..............................................
19. Coal, Redstone, slaty ...........................---------
20. Shale, dark, bituminous ................................
21. LimestonJ, Redstono..................................
22. Shale,greenish....................... ..................

23. Slate, bituminous .....................................
Coal. ... 3 5"

24. Coal, Pittsburgh . one ... 0' 1" .................-.

TotalC............................................

9

3
14

1
4

1
8

5
6

13

i

Section at Chapline Hill, Wheeling, West Virginia.' Between the M11onon-
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 several miemnbers, as will be
seen by the following section (Fig. 19) from Chapline
hill, Wheeling, West Virginia:

Chapline Hill, Whecling, West Virginia.

[So map, K .1
1. Coal, Waynesburg .....................................

. C concealed . -.... .. . .. . . .. . .. . . .. . . .. .
3. FLggy sandstone, filled with plant fragments ..........
4. Concealed ......... ......................................
5. Limos(one, shales and cooccaled...........................
0. S.udiione, massive, gray................................._.
7. Limestone id concealed ..................................
>3. G reen ii hale . . . . . . . . . . . . . . . . . . . . . . .
:). Limestone , interstratilied with shales......................

(Coal............................
10. Coal, Sewickley. . Sanly sales with plants.

(Coal ............................
11. Sales .................................................
12. Sandstone, rather lmanive, micaceous, current-bedded ....
13. Limestone, impure, tlaugy, filled with fossil ferns ..........
14. Coal, Redstone..... . .....................................
15. Limestone, mostly bullish and impure...................

Coal, roof...........2'
16. Pittsburgh coal ...... Shale........ . '

Coal, main bench..5'.

Total....................................................

Bull. 65--4

Ft.

5
4
4

60

20
5

55
1

12
0
8

20
1

0

8

E is

l.t. in. --i

138

---

29 -
ss'

0 10
55 -

9
Fl(. 19.-Section at

- - Chapline Hill,
267 6 Vheeling, W.Va.

Ft. in.
0

1

231

1

40

3

25

8 6

328 6



50 THE NORTHERN BITUMINOUS COAL FIELD. [nULL.65.

Here the Waynesburg coal has dwindled to anl unimportant bed,
and the Sewickley has split into two portions separated by 12 feet of
sales, while the whole column has lost more than 100 feet of thick-
ness compared with the Monongahela Iiver region.

Section near Bellaire, Ohio.-At Bellaire, hio, 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 JBellaire, Beinwut County, Ohio.

[See map, K i.]
F't. in. Ft. in.

1. Coal, W aynesburg ................................................................ 2

2. 5hal, sandy.----- --------.-.----.. -.------.--.----.-.-. .---- ..-- -- .---. . 6
3. Shale............................................................................ 12
4. Lim estone ....................................................................... 3 40
5. Concealed .................................................. ..................... 5
6. Coal, blossom, Little W aynesburg ..............................................

7. Concealed ............................................ II

8. Coal, blossom, Uniontown ..-.-.....-.......--------- 1
9. Shalo ---... .... .... -..---- ---.... ....... 4

sX) 10. Sandstone........ .................................. 6
4 i. Shale, argillaceous ................................... 20

12. Concealed. . . . . . . . . . ...... --32
13. Shale .........................-...-. . . .. ....- . 2 > 127 6
14. Sandstone........................
15. Shale .......................................... 3
16. Concealed.................. ---. .. ..-........- . 33
17. Calcareous shale, with thin limestones--- - ...... -- -24 6

(Coal.............. 4' U'

|(Shales, sandy -. .. 1J3' 10" I
18. Coal, Sewickley.... ? C al .... ..d . . . " -.. 27

Shale, argillaceous 6' 0'"
l Coal..........-----.' 0")

19...Shale, argillaccous................................... 2
a' m20. Limestone, thin clay in center ....................... 8

l' 21. Limestone, magnesian, cement rock..-.-............... 5
22. Clay ......-- .....-.-- ....... .--.-.. -...... --.......

23. Limestone............................................ I1
n aa' 24. Concealed............................................ 11

25. Coal, Redstone, blossom....... ... . .--------------
26. C oncealed ........ ........ ........ ....... .......- . 17 m

-- , J 27. Shale .---------------------------------------------- 1
28. Coal, rittsburgh...................................... 7

Fi 20.--Section ntear ---
Bellaire, Ohio. Total .............................................. . 263

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

the Cumberland and Meigs Creek bed of the Ohio geologists.
Both the Little Waynesburg and Uniontown coals are represented

in this section, but neither one was observed at Wheeling.
It is worthy of note that there is a difference of only 4 fet in the

total thickness of the Upper Coal Measures as given by Prof. Brown's
section at Bellaire and mie at Wheeling, four miles above,
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wI"i. I SECTION ON PIPE CREEK, OHIO.

Section at Moundsville, Vest 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 au oil boring (Fig. 21):

M.oundmville, Marshall County, WJ'est Virginia.

[See map, K i.

Ft. inl. Ft. il.

22J

40

40

20 41

Fi. .21.-Section at
Moundsville, w. Va.

Coal, impu e..0' 6"
1. Coal, waynesburg.... Shale.........1' 0"

Coal .......... 1' 6")
2. Shale, soft, gray..--...--.-----......................
3. Sandstone, massive, gray, imicaccous.....................
4. Concealed, with limestone layers at base 2 feet thick....
5. Flaggy sandstone and sandy sales ... ...............
6. Concealed ................... ---........................
7. Limestone............... ...............................
8. Concealed..............""-""""---""--...............
9. Limestone, gray ....................................

10. Concealed to mouth of oil and gas well at 30 feet above
low-water mark in Ohio Rivtr ........................

11. Conductor bolo of oil-well record......................
12. Limestone, lightgray................................
13. Slate .................................................
14. Black rock, shales.......................................
15. Coal, Redstone........................................
16. Fire clay ..........................................
17. Hard slate . ........... .... ............................
18. G ray limestone....................-....................
19. Bastard limestone......................................
20. Coal, Pittsburgh .....................................

Total.................... .. ..............---------

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 Creek :

Pipe Creek, Belmont County, Ohio.

[See map, K i.J

Feet.
1. Coal, Waynesburg, slaty at top .......... ....................
2. Concealed, limestone and sales ...........................
3. Bituminous slate, Uniontown coal .........................
4. Limestone, Uniontown...................................... 10
5. Concealed, with much limestone............................ 100

Coal. and cotly shale.. 2' 0
I Sandstone ............ 12' 0'

Coal .................. 0' 4"
Shale ................ 1 0"

6. Coal,Sewickloy......... al ............... ' 'y"""'.Shale, sandy ........... 5' 0 .
Coal, slaty ............ 1' 8"
Shale ................. 0' 4"
Coal .................. 1' 0"IBlack slate............ 0' 4")

7. Limestone, Sewickley, and.shales..... .......................
8. Bituminous shale, (Redstone coal) ............................
9. Limestone, (Redstone)and concealed..........................

10. Coal, Pittsburgh .. ..........................................

Total............ ........................

Feet.
4
5
1

110

24

22
1

25
6

248

00 ano

1"i'c. 22.--Sction in
Belmont County,
Ohio,

51

5
20
20
20
10

1

14.
22

28

18
40
15
10

7
4

20
10

1 6

41

274 6
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Below this last locality no measurement of the Upper Coal Measure
series is possible for a log distance, because most of the members are
below water level. They are all brought to the surface, however, by
the Volcano anticline, which crosses the Ohio River from Pleasants
County, West Virginia, into Washington County, Ohio.

Section in Washington County, Ohio.-Mr. F. W. Minsh all, of Marietta,
Ohio, has made a very careful study of these measures in Washington
County, Ohio, and has prepared the following section (Fig. 23) as rep-
resenting their usual structure there:

WahLJinglon County, Olio.

I-1

3'a

10- , - 2

4'

Fl(. 23.--Section in
WashingtonCounty,
ohlio.

[Soe iap, u g.

1. Coal, W'ayinvslu rg (Macksburg)......................

2. S .an dh - -.... ... .... -.. ...... ....... ....... ......

3. Sandsto ....... .................................

4. sha so .............................................

5. Liie stone ... .......................................

6. SLoily wa iid!atond ao ..................................

8. CoAl, seickley (1eigs Creek) .........................

9. Sales and iin eashe..................................
10. Shares ...........................................
11. sandstono .........................................

12. Shales ................................................

13. Coal, Pittsburgh, thin........ ........................

Total.................. ............... .-----..... .

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

Section at Burning Springs, West Virginia.-In the vi-
cinity of Burning Spriigs, Wirt County, West Virginua,
these racks are brought above the surface by the sane
anticline, ;und there Mr. Minshall reports the following -
structure (Fig. 24):

Burning Springs, Wirt County, Wbest Virgin ia.

(See nmap, P g.J

Ft.
1. Coal, Waynesburg ........ ..........................................

2. Concealed andshales............................................. ........ 207

3. Sandstone, Pittsburgh ......-----.... ----------......................

4. Shales .................................................................... 10
5. Coal, Pittsburgh ...................................................... 1 g

Total...................... ..................................... 250 4
Fl(. 24.-Section at

Nlrning springs
AV. Aa,

Ft. in. Ft. in.

I
14

11

18

6
18

29

25

40

19

4

96

2 6

88

190 6

I Ilu l.65

f
i



SECTION AT ANTIQUITY, OHIO. 5 '

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

-

'40!

40

40

- 5S

Fio. 25. -Soctimn "n
LoadingCrek, W. Va.

1.

2.

3.

4.

5.

Leading Creek, Gilmer County, West Virginia.

[See map, P j.I

Waynesburg coal horizon (absent)...............................

shales ................................................... .......

Limostono, brocciated ...........................................

Sales and concealed ............................................

Sandstone, yellow, massive, soft,pobbly .........................

6. Shales ...........................................................

7. Limestone, imp ro...............................................

8. Shales ..........................................................

9. sandstone, massive ..............................................

10. Sales ...........................................................

Conly shales..2' 0"
Clay......0' 10"
B;ony coal ... 0' 6",11. Coal, Pittsburgh C a ly .. . . . .. .....

Bmy slate.-_.0' 4"

Total.......................................................... 24:1

Section at Antiquity, Ohio.-Along the Ohio River, below where the
Volcano arch crosses, the Upper Coal Measures again plunge under
water level, and do not emerge again 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 exposures
there, reveals the following succession (Fig. 26):

572'
Antiquily, .lfeigs County, Ohio.

[See map, P o.]
Ft. i.

1. Wayneshnrg coal (absent)................. .......................... 0
2. Shales and sandstones.................................................. 172 -

3. Sandstone,massivo, Pittsburgh .................................... 70

4. Shales, with fossil plants ............................................... 10

Coal....2' 6"
5. Coal, Pittsburgh.....Slato. 2" ............................ 5 8 .70

Coal...3' 0"-

Total .......................................................... 257 8

Fi(:.. 26.- -vet mi
at Autiqu ity, Ohio

Section at Hartford City, Vest irginia.-Six miles below the shaft
at Antiquity, and in the vicinity of Hartford City, the Pittsburgh coal

w111.

Feet.
0

10

3

35

40
10

2

40
40
55

8
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comes above water level. In the steep bluffs above Hartford the fol-
lowing succession (Fig. 27) was observed :

6Hartford City, Mason County, WPest Virginia.

[See map, P d.]

Ft. in.
20 1. Waynesburg coal (absent) ................ ........ .......... 0

2. Red s.l....................................................
28 3. Shale, gray . ................................................... 5

4. Sandstone...................-----............--......................6

z0 5. Shales, brown, sandy ................................................ 10

65' . Sales, red ....................-.....-.---........--...... 2
20' 7. Concealed ....................................... .......... --...- 14

_ 8. Red shale, with limestone nodles................................... 10
- - 9. Sandstone ..................................................... 20

10. Sales, variegated with limestone nodulos near base ................ 28
11. Concealed.......................................................20
12. Red shale................................................

- 13. Concealed ................................ 20

14. Shale, red.......................------------------ ..---- .----.- 15
:::- "-> 15. Sandstone, massive, Pittsburgh.............. .............. 70

16. Sales, gray, fossil plants ................................... 15
--- =--5e 17. Coal, Pittsburgh............. .............................. 5 6

Flo. 27.-Reetion at --
Hartford Ci ty, Total ........... ........... ........................ 255 6
W.Va.

8ectiton at Arbuckle, Vest 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 series, by combining the surface exposures with the record of a
boring made by Mr. Craig: . .

Arbuckle, Mason Coun ly, West Virginia. -

See map, Q e. '

1+Y.
(Coal, slaty.........0' 10")
Coal, snllph uronis ... 0' 8" |

1. Waynesburg coal .. Shale, dark..........0'5" 1 ..................... 3
| Coal, good..........o' 8" I
ICoalslaty..........0' 5,

2. Shalos, sandstone, and concealed........................................ 150 -
3. Sandstone, blue ......................................................... 4 -

4. Sliales, red.............................................................. 2 _-

5. Sandstone, blue, hard . ....................................... 4
7. Cal, eai shle.......................................................- -
6. Variegated sales ............................... .... . . 8
8. Sandstone.------............................................... =

9. Sales, red............................................... --

10. Sales, variegate................................................. 4S

11. Fire clay, impure (Redstone coal) ...............- 2................. 29
12. Sandstone, coarse, whito,Pittsbnrgh................................. 2
13. Fire clay and shale with a little slaty coal at bottom, Pittsburgh....... 10

Fw. 28.-S action
at. A rbuckle, WTtl..........................------.---- .-------..------....... .21 a.rukl,Total.- 2sl Va

Here there is practically no merchantable coal in the whole series,
since the Waynesburg bed, although 3 feet thick, is poor and slaty.

[L'U1. a,.
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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-
ginia.-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 Putnam County. Here,

32 miles from the mouth of the Big Kanawha, the fol-
lowing succession may be seen (Fig. 29):

Mouth of Big Ifurricane Creek, Pubtant County, West Virginia.
-..-.-. [See snap, R d.]

Ft. in.
... . 1. Waynesburg coal (absent) ......................................... 0

2. Sales, red and sandy...........................................35
:3. Sandy shales...................................... ............. 20
4. Sandstone, massive............................................. :0

- 5. Coal, Uniontown .... ..................-....................... 0 6
d 6. Red sales, with limestone........................................ 10

- =-io' 7. Sales, sandy ........... ...................................
8. Concealed...-......................... ....................... 10

- 2 9. Shales, sandy -................................................... 10
.-: -:... 10. Concealed and red shales .......................................... 20

-- 11. Sandstone, massive . ... ..................... 20
-12. Concealed ............-................-......................... 20

13. Sandstone, massive .-.................... .... ... 35
14. Shale, with iron ore .......... ........ ............................ 12
15. Sandstone ................... ......................... 18

-. }:r:(Coal.... .0 10'
Sl-ales..... ' 0"

16. Coal, Pittsburgh, roof ........ black 1 0"
1' Sand-stone ... 1' 8' " I "

- I Slate, black .2' 0" j I
[Fire clay. .... 1' 3" . 15 8

Coal ......... 'I
Fit;. 217. Coal, Pittsburgh,main bench. Slate.........0 2'' 3' 11")

L 'u. .20.--Section at Coal .......... 0' G''
mouth of Big Hurri-
cane Creek, W.Va. Total .......---.................................................. 266 2

The Pittsburgh coal is patchy all through 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:

Opposite Winfield, Ptnao County. West Virginia.
[See map, S e. ]

1. Waynesburg coal (absent) .........................-...............
2. Sales, red, with limestone nodules.......... ........................
3. Sandstone, shaly-- ....-.........------------------.--------------------.
4. Concealed.....--.............------.---..-----------------------------..
5. Red shale-...............------..------.------------.------------------.
6. Sandstone, flagg...y----------------- ...---------------------------------
7. Red shales, wit Is limestone .........................................
8. Sandstone, slealy.-...............- - .......-- ---------.-------------------
9. Red shale .....----------------------------------------------- --

10. Sandstone, shaly ---...........-...--.... ..............-----------------
11. Red shales.. ................. .........---------- .-------------------..
12. Sandstone, fiaggy-.............-...... ..---...--------.-------------------
13. Concealed...--------------------------------------------------------
14. Red shale, with limestone nodules near base-------------------------
15. Sandstones, red, and gray shales -----------------------------------
16. Fire clay, place for Pittsburgh coal................... ...............

Ft.
0
5

10
10
10
30
10
20
25
10
10
10
10
15
75

0

Total ............................................................. 250

x-- 5
is

to-

-- ---

"-'

--- 1s'

Fwi 0 See tion
opposite w ii

field, W. Va.
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This section was measured in the steep hill at RedL House Station, on
the Kanawha and Ohio Railroad, and, as may be seen, the series does
not there contain any coal whatever.

Section near Raymond City, West Virginia.-Further up the Kanawha
the Pittsburgh coal again cones in, and the follow-
ing structure (Fig. 31) is found in the vicinity of

6d Raymond City, G miles above Winfield:

Near Raymond City, Putnam Conitty, West Virginia.

-= ' See map, S e.l

4 1. Wayneshnrg conal (absent).....................................
2. Concealed, with red shale .....................................

3. Red shale ------------------------------------------------...
3 4. Sandstone, gray, micaCeouls ...................................

5. Limetone, in red sha10 .........................................
6. Red shalo------.-----.----------.-------------------------

7. Sandy shale, gray..............................................
8. Shale, red......................................................
9. Sandy sales, yellowish gray ..................................

10. Black shale, Redstone coal ....................................

11. Sandstone, Piits rgh .........................................
12. Shalos............................-........... .... ..

(Coal ......... 0' 4''Shale ....... 0' 4"
Coal "13. Coal, Pil slnrgh, roof ........ S - ' 0 6
Coal, slaty... 1' 0'
F ine clay....1 6

Lion near

, W. Va.

. .
60

30

4
5

15

30
40
45

2
41)

10

Coal, good .._ 6- 0"
14. Coal, Pittsburgh, main bench . S goo. ... .. 0' " - 9

Caslaty. .- 1 6 1k

Total............-.......-...........-......... 291 74

Section in vicinity of Western Port, Maryland.-In the Cumberlanl
Georges Creek basin, the Upper Coal Measures ex-
]ibit the following structure (Fig. 32), as observed
in the vicinity of Western Port, Maryland :

Vicinity of Western Port, Al1e1yhany County, ]far/land. ItC

[See map, N p.1

1. Wayneshnrg coal (not, seen) ........ ..........................

2. Concealed and sales ........................................... .

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

4. Shales and concealed ........................................

(Coal ............ 0' 8")
5. Coal, Pittsburgh, roof ....... Shal ... 6' 8 ")

I . . 1' "

(Coal........ .. 10'
Slate ........... '
Coal ............ 0'

6. Coal, Pittsburgh, main bench.' Slate............ 0'
Coal .......... 2'
Black slate . .. 0'
Soft coaly shale. 0'

FL. in.
0

115

20 31

.j 13' 7j")

2" j

or

111

- - FIG. 32. - Sect i iin
Total.......................................................... 270 34 near Western Port, Md.

rt

F)G. 31. -- See
Raymond CRty

S



TIIE UPPER COAL MEASURES.

iom 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 limestone. Redstone coal.

Uniontown saidnst one. Redstono limestone.
Uniontown coal. I ittsburigl sandstone,
Uniontown liiestono. Pittsburgh coal.
Great limestone.

These several beds we shall now notice more in detail.

CHARACTERISTIC HORIZONS.

TILE WAYNESHURG 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 County,
by a brecciated limestone.

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

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

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

This coal is almost universally double, being separated into two layers
by a division of shale and slate. This is so coinmon 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-
siliferons, and often, as at Cassville, West Virginia, containing many
insect remains, together with fossil plants.

The coal from this bed is usually rather hard, and comes out in large
blocks; but it 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 and domestic purposes.

IRON ORE.

The shales which underlie the Waynesburg coal sometimes contain
a considerable quantity of iron nodules, and they were once mined in
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Morgan Township, Greene County, Pennsylvania, and used in macu-
facturing iron. The same ore occurs near Bethel Church, 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 occu-
pied by a hard, gray, massive sandstone, 20 to 35 feet thick. It is
finely exposed along the Led and bluffs of Ten Mile Creek, 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. This is nearly always a water-bearing stratum,
and the oil wells of Marion County have to be cased below this rock in
order to shut off the fresh water.

TILE LITTLE WAYNESBURG COAL.

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

TIlE WAYNESBURG LIMESTONE.

Directly under the last described stratum there occurs a limestone
of very wide distribution. Its place is generally about 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.

TIlE UNIONTOWN SANDSTONE.

At 60 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 hence, although 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 lIogers from Uniontown,
Fayette County, where it is well exposed. The thickness seldom ex-
ceeds 3 feet, even in the region of its best development, and the 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 Fayette 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 crusta-
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 Pennsylvania it is recognized by
Messrs. Platt, and is there over 3 feet thick, with slate near center.

THE UNIONTOWN LIMESTONE.

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

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

T HE " 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.

WHITF.
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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 outcrop in Ohio. On the Big Kanawha much red shale occurs 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.

THlE 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 called 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.

TIE SEWICKLEY COAL.

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

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

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

Ft. in.
Coal...................................... 2 )
Slate---.. .------------------- - 0 2 } 5' 6'
Coa.l-------- -------------------------- 2 J

Followed down the Monongahela River, the bed retains about the
same structure as far as the month of Whitely Creek, Greene County,
Pennsylvania, when the slate partings thicken up, and new ones come
in and dissipate the coal in several thin layers through 25 feet of rock
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material, and from thence on dowry that river it is of no importance.
But followed in the other direction, up the Monongahela, this bed holds
a thickness of 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 w~ien 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 Peruo-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, Monroe,
Morgan, Muskingum, Noble, etc., and has there been mined under a
variety of names, among which are " Upper Barnesville," " Upper Bel-
laire," "Cumberland," "Meigs Creek," and several others. Prof. Orton,
while intimating its identity with the Sewickley of Pennsylvania (Vol.
V, page 1059, Ohio Geology), prefers to call it by the name of Meigs
Creek, from a stream in Morgan County along which it is well devel-
oh ed.

Throughout much of this Ohio region the coal is 3 to 4 feet thick,
and nearly always has a clay or bony streak near its center. It also
frequently has a rider coal in the root; and the entire bed is rather rich
in ash and sulphur, according to Orton.

In Fayette County, Pennsylvania, the Sewickley coal has a thickness

of 4 to 5 feet through several townships, according to Stevenson, but
northward through Westmoreland it thins down and is unimportant.

It is 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 feet thick, 90 to 115 feet above the Pittsburgh, and an excellent
coal for steam purposes.

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

THE SEWICKLEY LIMESTONE.

The interval between the Sewickley coal and the one next below is
often occupied largely by limestone, especially in Greene, Fayette,
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 Fishpot Limestone by Ste-
venson, from a small stream in Wasingtoni County. I have deemed it

preferable to apply the name Sewickley to the whole limestone group
which lies between the Sewickley and Redstone coal beds. This inter-
val is 40 to 60 feet thick and sometimes contains two beds of sandstone
intercalated with the limestones. Along the Monongahela River in
Greene, Monongalia, and Marion Counties, these limestones are well
developed, and many of the layers furnish excellent lime for mortar and
agricultural uses, while near the base of the group occur some excellent
limestone flags at Laurel Point, Moiongalia County.

The only fossils ever noted in these beds are minute 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.

THE REDSTONE COAL.

In Fayette County, Pennsylvania, a small coal was found cropping
out along Redstone Creek, at an interval of 40 to 45 feet above the
Pittsburgh, and this was named from that stream by the geologists
of the First 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 Runs, 4 to 5 feet
thick and of fur quality, though having rather too nunc 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. Platt identify the Red'
stone coal as a slaty bed, 4 feet thick, at 45 feet above the Pittsburgh.
It has not been reliably reported from the Georges Creek 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 becoming 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 LMESTONE.

At many localities along the Monongahela River in Harrison, Marion,
Monongalia. Greene, Washington, Fayette, and Westmoreland Coun-
ties, there occurs a bed of liniestoue often 10 to 20 feet thick, and iua-
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mediately underlying the Redstone coal. From this latter fact it was
termed the Redstone limestone by Messrs. Platt, who find the same
bed in Somerset County, 40 to 45 feet above the Pittsburgh coal. It
often contains several layers, which make fairly good lime for iany

purposes, and is occasionally used for flux in iron furnaces.
This limestone is also in great force in the vicinity of Wheeling, Bel-

laire, and vicinity, where it occupies nearly the entire interval between
the Redstone and Pittsburgh coals, and is extensively quarried as a
flux for the furnaces there.

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

'IIIE PITTSBURG SANDSTONE.

Very frequently; and especially when the Redstone limestone is well
developed, there is nothing but shales intervening between it and the
Pittsburgh coal, but when the limestone is absent, or but poorly repre-
sented, there is often present a coarse, massive sandstone immediately
above the Pittsburgh coal, and to this Mr. H. ). 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 PITTSBUIRGII COAL.

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

palachian field.
It was formerly thought that this coal bed was entirely persistent;

that wherever its horizon was to be found, there the coal might be
expected with absolute certainty. This generalization, however, was
founded on data obtained only from the northern half of its area. In
Pennsylvania, 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 a 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 seems to

be rudely coincident with the line of the Volcano or Burning Springs
anticlinal of West Virginia.

The following counties in that State have the coal but poorly devel-
oped or wanting at the horizon where it belongs: Calhoun, Roane,
Wirt, Ritchie, Pleasants, and Wood. This .belt projected northward

through Ohio takes in the counties of Washington, Noble, and Mor-

gan, in all of which the coal is thin or wanting altogether. Thus it
happens that over a belt of country 30 to 50 miles wide, and running
nearly north and south across the Appalachian coal field, the spread
of this bed, so even and persistent at the iiortlh, is here irregular, inter-
rupted, and wanting. West from this belt the coal comes in again and
is fairly regular in parts of Kanawha, Putnam, and Mason Counties,

east from the Big Kanawha; but west from that stream the bed is thin,
patchy, and of little importance through Cabell and Wayne, till it dis-
appears from the center of the great Appalachian trough in the hilltops
overlooking the Big Sandy River.

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

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

As will be seen from these sections, the coal is nearly always sepa-

rated into two well deined portions (the roof and the main bench) by
a layer of clay, and there are often several divisions of the roof, as also
of the main bench. The layers of coal in the roof are usually not more
than 1 to 1 feet thick, and separated by shales of about the same
thickness, while the divisions of slate in the main bench are mere knife
edges, seldom exceeding an inch in thickness and generally not more
than half that amount.

Along the Monongahela River, two of these slates are especially con-
stant, since they come about 2 to 3 feet above the bottom of the bed
and are 4 to 6 inches apart. They are usually known as the " bearing
in" slates, and are seldom more than one-half inch thick. Then 1 to 11
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.

[BULL. 65.
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WHITE.J SECTION ON FAIRlFAX KNOB, W. VA. 65

Section at Newburg, Vest Virginia.-The summits around Newburg,
Preston County, West Virginia, catch small areas of this bed in the
syncline between the Chestnut Ridge and Laurel Hill anticlinals, and
the coal has tiere the following structure :

Ft. in.
Pittsburgh sandstone ..---.-..-......

Slaty coal . - ----------..-...-....... 0 8
Shale------ ------ ----------------- 0 (t Ft. in.

~4 :)
Coal. . . ..-----------------------------( 101 ) Ft.
Shale and fire clay ....--. _....-.....-..2 0 I15

Coal-----------------.. .. . .---- -------- 9 0 
Slate... ------------.................... 0 3 10 9J
Coal,slaty-..................---------1 6

Section at Copenan's Knob, West Virginia.-In the next trough east of
the Laural Hill anticlinal, a small isolated area of the Pittsburgh coal
is caught in Copeman's Knob, which overlooks Cheat River at the foot
of Briery Mountain, near Albrightsville, Preston County, West Vir-
ginia, and there the coal shows this structure:

Ft. in.
SShales.. .... ...... ...... ...... ....

Coal........................... 2 0
Slate..-. ---------------- ...-.-.-1 61

Roof. ( Coal, slaty------.-----.----------2 4 Ft.
Slate .. . . ..--.----------------------- 0 2

Ft.
Coal ...... ...... ...... ....... .... 1 6 J 19
Clay.....-----------------------.1 6J

Main coal, partings not visible-..................10

Section 32 gives the structure of this coal still farther eastward in
the Georges Creek basiti, and it, when compared with the Abright,
Newburg, and Fairmont (Sec. 17) structures, shows a gradual eastward
thickening of the bed from 7 feet on the Monongahela to 20 at many

points in the Georges Creek field.
Section at Fairfax Knob, Tucker County, West Virginia.-Near the

southern end of the Georges Creek basin, at the head of the North Po-
tomac River, a small area of the Pittsburgh bed is caught in the sum-
mit of Fairfax Knob, 3,250 feet above tide, and 20 miles distant from
any other outcrop 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:

Ft. in. Ft.
Shales-----------.......-------------

Roof_. Coal ..-... ....---......-...------. 2 0
Shale----------.--.... .... . ---- ---- -- 6 0 8

Coal............ 8' 2"
Coal, "breast". Slate ........--- 0' 2" 9 6

Coal.-------...---1' 2"

Shales....-...................---- .. .5' 0"

Limestone--------------.--.--_- ----4' 0" }16 0 1- 55
Shales........- .. -..--------..-. 7' 0" )

Coal, "brick"...........................4 6
Fireclay and shales .............- - ------.- 18 0
Coal, "bottom," slaty.-.................---.--7 0.
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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 wonderfully, yet the total thickness of coal remains the
same as in the central part of the Georges Creek Basin.

In the vicinity of Glenville, on the Little Kanawha River, this coal
is 41 to 5 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, Cabel 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....................................... 0 6

C lay --- --- ---- --- --- ---- --- --- ---- 0 i I Ft. in.
Clay .................................... O GI Ft in
Coal................ ..................... 3 46
Slaty coal........................ .... 0 2

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 of 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 only faint
partings.

Section at Pomeroy, Meigs County, Ohio.-At Pomeroy, Ohio, the
Pittsburgh coal shows thus, according to Prof. E. Lovejoy, Ohio Geo-
logical Survey, Vol. VI, page 636:

In.
Coal ......................................... S--1
Horn coal---------------------.---.-.----.. : Ft. in.
Coal----------------------.. . .------------42--47 5 10
Clay-........................................ 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:

Ft. in.
Coal......-.....................---.......0 6 Ft. in.
Slate...........------..-----................0 4 2 8
Coal................................-...... 1 10 j
Shales------------------------------------- 12-20
Coal ....................................... 0 9
Slate, streak........ ......--- -.-- - -............. o 0
Coal-------.----...........................2 6 4 3
Slate, streak ................................ 0 0
Coal........................................ 1 0 J
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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.
Coal-----.-. --- ..----.------------------ 1
Slate, streak.---.----- -------------------- 0
Coal...-------------.-----..-..-2

Slate -.--.....................------.------ 0
Coal.......... ...............------ --. 0
Clay--------------.---.-----------------1
Coal..------------------------------.--1
Slate, streak................................. 0
Coal---------.------------------------- 3

in.

10,
0
4
7 Ft.
3 10
0
0
0
0

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

Ft. in.

Coal .........-............................-
Slate, streak.................... ........
Coal .......................................
Clay.....................................
Coal.....................................

Slate, streak ..................... ........
Coal ................................ ......
Slate, streak...........................
Coal. . . . . ..---------------------------------
Slate, streak.------------....------------
Coal.-. -.... ......-.... ...........

Township,

0 11

0 0 Ft. in.

3 5 4

1 0
0 4j4

0 0
0 74

0 0
1 10
0 0
0 91

3 7}

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...............................1 0
Clay.-----------.---.-------.....------.0 10-12 11
Coal....---------------........------. 2 9
Slate-...."............ ..-............... 0 0j
Coal....._.. ."......-.................2 0 6 0
Slate.............................--.. 0 0j
Coal............. ...................... 1 2 J
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Section at Bellaire, Belmont County, Ohio.-In Bellaire the following
is shown at Heatherington's mine:

Ft. in.
Coal....................................... 1 0
Black slate..........-................. 0 4 Ft. in.

Coal...................................... 1 0 3

Clay-.........................---......... 0 10 j
Coal.. . . ..---------------------------------- 2 6 }

Slate--- .....------.----.-----..--------------- 0 0

Coal.......... ...-............-............ 0 5
Slate....................................... 0 0
Coal........... ...-.......... ............ .1 9 6 0
Black slate, pyritous-------------------.. . . . 0 0
Coal. . . . ..---------------------------------- 1 0
Hard, slaty coal ............................ 0 4 j

Section in Jeferson County, Ohio.-In Warren Township, Jefferson
County, Ohio, this coal has the following structure (Brown, Ohio Geol-
ogy, Vol. VI, page 603):

Ft. in. Ft. in.
Roof coal .................................. 2 3 .7

Clay ...................................... 0 4
Coal............................2 2
Clay parting .............................. 0 2

Coal........................................0 2
Black slate ................................ 0 4 4 11
Coal ...................................... 1 3
Parting.................................. I
Coal. ................................ 1 2)

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 ... ........ 0 0
Coal........................................ 1 9 )
Parting .-. ......- ......- ......-... ._.. . 0 0
Coal...............................:.......0 6 Ft. in.

Parting..................................... 0 11 4 9
Coal....................................1 2
Parting............... .................. 0 0
Coal....................................... 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 361 miles above Pittsburgh, as given
by Mr. J. Sutton Wall (K4 , Pennsylvania Geological Survey, p. 50):

Ft. in. Ft. in.
Roof coals, in seven divisions ......... .... 3 9 4 3
Over-clay..................................0 6
''Breast " coal ....... ......--.... .... .... .... 3 8

"Beastg " coal .......................... 038Parting .................................... 0 0 6G
"'Bearing in " coal ... ...... .. 0 3
Parting............ ............ ........... 0 01 6 6i
''Brick" coal........----------.--.-..-...-...1 2

Parting.... .... ..------------------------ .- 0 0}
''Bottom " coal......-.............-..........1 4
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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,
and also for the manufacture of gas and coke, combine to render it the
most valuable bed of coal in the entire Appalachian field.

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

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

By crushing and washing, where there is too much sulphur present,
there is no reason why this bid 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 quantity of fuel
is continually wasted, though the time will doubtless come in the dis-
tant future when the Pittsburgh bed will be mined over again for the
coal now neglected in its roof and bottom.

FOSSILS OF THE UPPER COAL 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.

WRITE.



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 LowerBarren Measures;
but subsequent investigation seems to render it more desirable to ex-
tend the group downward so as to include the Mahoning sandstone.
This brings the group within the definite limits of two important and
very persistent coal beds, the Pittsburgh above and the Upper Free-
port below ; and hence, for purposes of comparison, study, and all the
uses which classification subserves, is more-desirable than the old
system, since the top of the Mahoning sandstone is too variable a
quantity for the limit of any group.

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

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

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 cliffs, 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 scantiest 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 circling around through eastern 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 fair 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 locally at several horizons
in the Barrens, and these will be referred to hereafter in detail.

The-limestones of this series, like the coals, are generally thin and
impure, so that they are of more importance in determining the strati-

graphy than for economic purposes.
The entire thickness of the group varies much in different portions

of the Appalachian field, reaching a maximum of 800 feet in the vicinity
of Charleston, West Virginia, while along the northwestern 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

series and the variable nature of the individual beds.
20' 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

5 get the following (Fig. 33):

70

45'

50'

227

- a

-0

-50 114

So

-- - - ioo

Fn.. 33.-Section in
tle Pitteburgh region.

In Pittsburgh region.

[See map, I 1n.1
Ft. Ft.

1.

2.

3.

4.

5.

G.
7.

8.

9.

10.

1-1.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

Pittsburgh coal ....... ............................

Concealed .......................................

Limestone.............................................

Sales, variegated...........................................

Limestone...................................................

Red shale ................ ..................... ..

Concealed ..................................................

Sandstone, Morgantown ....................-...............

Coal, Elk Lick ..............................................
Shales, variegated...........................................

Coal........ .... ...........................................

Limestone ..................... .................

Sales, variegated ..........................................

Limestone, crinoidal ........................................

Coal, crinoidal ..............................................
Red and variegated shale....................................
Sandy shales and shaly sandstone ..........................

Coal, Bakerstown ...........................................

Sales and sandstone .......................................

Limestone, Upper Cambridge .......................

Sandstone, massive.........................................

20 1
2j

65

5
20

70
45)

50

2

1)
30

50 i
30
30)

22. Limestone, Lower Cambridge...............................

23. Shales...........................................

24. Coal, Masontown .................... ............. ....

25. Shales...........................................

26. Sandstone, M ahoning .......................................

27. Upper Freeport coal.

227

1

90

2

114

2

50

1

10

1

20

100

Total ..... ............................................. 618
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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

it

-
rrr~

m

0

SE
a

a
0

6"

- 4 8 &j

25 I I 357

38 5

-- =_ 86f

FIG. 34.-Section at
Sewickley, Pa.

for coal. The cores were carefully preserved, and
from them I obtained a very accurate section of the
lower portion of the Barrens, which, combined with
the good surface exposures around Sewickley, gives
the following structure (Fig. 34) for this series in
that region :

Sewickley, Alleghany County, Pennsylvania.

[See map, H i.'
Ft. in. Ft. in.

1. Pittsburgh coal ...............................

2. Shales, sandstones, and concealed ............. 180

3. Sandstone, Morgantown, massive .............. 25

4. Coal, Elk Lick ................................

5. Shales and sandstone...........................

6. Limestone, crinoidal ...........................

7. Coal, crinoidal..... ....................... 1

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

9. Limestone, gray, Upper Cambridge ............ 2

10. Shales and concealed .......................... 40

11. Sandy shale................................... 32

12. Dark slate ...................................... 11

13. Limestone, dark, Lower Cambridge-...........

14. Dark shales ...................................

15. Coal, Masontown...............................

16. Sandstone, micaceous, gray .................... 13

17. Fire clay, sandy................................ 0

18. Sandstone, light gray........................... 22

19. Shale, dark gray ............................... 8
20. Sandstone, gray................................ 0
21. Shale, sandy ................................... G
22. Shale, blue.................................... 6
23. Sandstone...................................... 0
24. Slate, gray .................................... 3

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

26. Sandstone, gray, micaceous .................... 38

27. Shales, sandy, blue............................. 8
28. Sandstone, light gray .......................... 8

29. Upper Freeport coal.

205

3
80

2

196

0

11

0
8

G

0

4

8
8

5

8
4

11

5

G
6

Total...............................................

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 Dunbar Creek, Pennsylvania.-Eastward from the Pittsburgh
region, we have a line of measurements of the Barren series which ex-
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FIG. 35.-Section on
Dunbar Creek, Pa.

tend across the Alleghanies. The first one is in the
adjoining county of Fayette, at the foot of Chest-
nut Ridge, made by Prof. Stevenson and published
in his Report KK, page 182. It is as follows (Fig.
35):

Dunbar Creek, Fayette County, Pennsylvania.

See map, K n.]

Ft. in. Ft. in.
1. Coal, Pittsburgh.....................................

2. Concealed .. ........................................ 15

3. Sandstone....... .................................... 10

4. Coal, Little Pittsburgh .............................. 0
5. Clay.......................... --------------------- 3

6. Limestone and shale................................. 20

7. Sandstone, Connellsville............................ 60

8. Shales............................................... 50

9. Limestone............................................ 5

10. Shale ................................................ 5

11. Sandstone, Morgantown............................. 55
12. Shale,sandy... ..................................... 12

13. Coal, Elk Lick.......................................

14. Shale........................ ............- 12

15. Concealed .-.... -........ ....... .. ... ..... 12

16. Shale, variegated .................................... 35

17. Coal, clay, crinoidal..................................

18. Sales, brown ....................................... 10

19. Sandstone ........................................... 28

20. Sale ................................................ 45

21. Coal, Bakerstown.................................... 2

22. Shale................................................ 63
23. Limestone, Lower Cambridge.......................

24. Shale................................................ 7

25. Sandstone, argillaceous........ ................ 10
26. Concealed ...................----------------------- 25

27. Coal, Masontown ....................................

28. Clay.................................................. 30

29. Sandstone, Upper Mahoning ................... .... 35

30. Coal, Mahoning......................................

31. Fire clay ............ ...............................

32. Sandstone, Lower Mahoning ........................
33. Coal, Upper Freeport.

Total.............. ...... ..... ......... . . . . . . . . . .

1

235 -6

1

59

2

148

3

42

2

65

2

4

35

598 6

The identification of the Lower Cambridge limestone in the above
section is open to question, but the probabilities are in favor of the one
given.
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Section at Ligonier, Pennsylvania.-Eastward from the last locality,
and between Chestnut Ridge and Laurel Hill, the following section

(Fig. 36) of these beds was measured at Ligonier,
Westmoreland County, Pennsylvania, by Prof. Stev-

6 I enso, as given in Report KKK, page 129:

b 39'1

27'

43'

I.6
10'

115 153'

Ligonier, Westimoreland County, Pennsylvania.

[See map, J p.]

Ft. in. Ft. in.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Pittsburgh coal ........................................

Concealed..............................................

Coal, Little Pittsburgh ................................

Limestone ......................... ...................

Concealed..............................................

Shale, variegated ......................................

Coal, Little Clarksburg ................................

Shale ..................................................

Concealed..................................... ........

Sandstone, Morgantown ...............................

Shale, olive............................................

Coal, Elk Lick.........................................

Shale .................................................

-
-

s0'

60

1
8

27

43

10

10

115

18

1
G

139 0

1 6

153

3

13

20

6

8
2

10

25

100

5

6

175

15

20

80

1

l
if

J

1
I

I

I

1

50
25

5

Total........................................................ 602 6

FIG. 36.- Section at This and the preceding section, as well as the oneLigonier, Pa.
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.

WHITE.]

20

0

25'

100

20

50

- "2

e

14. Limestone, green, fossiliferous ........................

15. Shale...................................................

16. Sandstone..............................................

17. Clay ...................................................

18. Limestone, ferruginous ................................
175

19. Shale ..................................................
20. Sandstone...............................................

21. Concealed........................... .................

22. Shale .... .............................................

23. Sandstone, Upper Maboning................ ..........

24. Shale ..... ............................. ....
25. Coal, blossom, Mahoning ..............................

26. Concealed .. ...................................
27. Sandstone, Lower Maboning.......................

28. Shale ..................................................

29. Coal, Upper Freeport.
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Section near Berlin, Pcnnsylvania.-Still farther east, in the Berlin
basin of Somerset County, Pennsylvania, and on the very summit of

the Alleghany Mountains, we find this series with the following struc-
ture (Fig. 37) as determined by Messrs. Platt, with some additions and
modifications by the writer :

= - -

Fra. 37.-S
near Ber

Vicinity of Berlin, Somerset County, Pennsylvania.

ISee map, K p.]
Ft. in.

1. Pittsburgh coal ......................................

200 2. Interval, shales, sandstones, etc .......................

3. Coal .............................................. ...

4. Limestone, gray and buff.............................. 10 1
5. Concealed ............................................ 50

6. Sandstone, massive................................... 25

7. Shales, dark ......................................... 15 J

Channel slate.... 2'
8. Coal, Platt (crinoidal).. Coalslaty......2'

Coal.......... 3
9. Sandy shales and black slates .................... 50

50 Coal......3' 2"
10. Coal,Price (Bakerstown) Slate ...... 0' 4" ........-- 4

Coal ....... 0' '

25 11. Slates, dark........................................... 4

Limestone. 1' 8"
15 12. Limestone, dark gray.. Slate ....... 0' 8" ........ 3 8
71 Limestone..1' 4"

13. Shale ..... .. ........................................ 0 6

50 14. Coal.................................................. 1 6

15. Shales, aud concealed ................................ 45

04 .16. Coal, Coleman ........... ... 1 6
i 6 17. Slate, dark............................................ 0 2 )

18. Limestone, Coleman (Upper Cambridge).........

19. Shales .....................-- -. .. -... --------. ..... 10 ]

T'I 20. Sandstone, and concealed ....................... .... 15

1'21. Shales, sandy .......---- -........ ... .... ... ...... 15

Coal..........1' 3"
22. Coal, Philson...... Slate, black......0' 9"....... 2 6

Coal.............0' I"

25' 23. Fireclay... ... ..................................... 2

25' 24. Limestone, P ilson mnnestone. dark .1' 0"
(Lower Cambridge) Limestone..... 0"' 4

25. Concealed, and shales...................... ..... 25

32 26. Coal, Masontown .................................... 2
100' 27. Concealed ............................................ 5

28. Sandstone, Mahoning, and concealed.................. 100

29. Coal, Upper Freeport.

Total.......................................................

e action
lin, Pa.

Ft. in.

200

1

100

7

110 4

1

44 6

3 4

132

599 2

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

(See map, .J t.]
1. Pittsburgh coal.... ............................... .......
2. Poorly exposed whaless and sandstones) ..................................
3. Sandstone, Upper Malioning..........................................
4. Coal, Mahoning....................................................
5. Clay . ....................................................
6. Sandstone, Lower Mahoning .............................................
7. Coal, Upper Freeport.

Ft.

425
50
5
3

40

Total.................................................................. 523

Section opposite Steubenville, Ohio.-The next line of
sections in this series across the Appa-
lachian field will begin at Steubenville, on
the Ohio River, and keeping south of the
former line, end at Davis, Tucker County,
West Virginia. The following succession
(Fig. 39) was obtained opposite Steuben-
ville by combining the surface observa-
tious with the records of drill holes and
shafts:

Opposite Steubenville, Ohio.

See map, I j.]

1. Pittsbnrgh coal ......................
2. Sales, sandstone, and concealed .......
3. Shales .............. ..................
4. Sandstone, massive, Morgantown ......
5. Limestone, fossiliferous, crinoidal ......
6. Red shales..............................
7. Concealed, with sales and flaggy sand-

stone .... ...... ...............
8. Coal .......... . . ....................
9. Shale ...........................

10. Limestone, fossiliferous, Lower Cam-
bridge............................

11. Sales, (1.r ...... .......
12. Shales, with coal, Masontown ..........
13. Shales, gray . ................
14. Sandstone, Mahoning, and concealed

under river...........................
15. Coal, Upper Freeport.

Ft. Ft.

100
15
85

40

100
1
1

8
2
5

130

..1

FIG. 38.-Sect
at Broad T
Pa.

200

10

142

2

145

499

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 of 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

od

4o

IOC

200

442'

FIG. 39.-Section
opositeS t

euben-

give another measurement (Fig. 38) from far east of the
Alleghany Mountains, in the center of the Broad Top
Basin, Bedford County, Report T2, Stevenson, page 60:

Broad Top, Bedford County, Pennaylvania.

Total .....................................

50

5,

Lion
op,

- -7

S



THE NORTHERN BITUMINOUS COAL FIELD.

published in Pe

:65

170

S30

50

--- _ -

-d

20- 93'

34

nnsylvauia Geological Report, 1886, page 764, we get
the following for the Barrens there (Fig. 40):

Washington, Pennsylvania.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

16.

[See map, J k.1

Coal, Pittsburgh........................
Sandstone.............................
Shale, black and red....................
Shale, red...... ................
Limestone .......... .................
Sandstone, Morgantown ................
Shale, black ............................
Shale, red and variegated...............
Sandstone, hard ........................
Shale, black ............................
Sandstone...............................
Shale, red, variegated ..................
Sandstone, Upper Mahoning............
Shale, olive green .. ........ ...... .
Sandstone, Lower gray, flneflaggy .. 15' &

Mahoning...... white .......... 17' 5
Shale, dark, to place for Upper I reeport
coal...................................

Total.................................

Ft. Ft.

65
70
30 ,
5

50
251
60 1
20
37 (
17)
34J

220

193

71
4

32

28

...... 518

Nos. 8 and 42 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.
S. 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-
7i sylvania.

[See map, J1.1
1. Coal, Pittsburgh..................

- - -- 2. Limestone, blue, hard ..............
3. Slate, white, soft.................
4. Shale, red------.......................
5. Slate, black..............
6. Shale, red ...............................
7. Sandstone, gray, hard ..............

- - 8. Slate, black ......................
9. Sandstone, gray, bard, Morgantown ..

10. Shale, red..... ..................
FiGo. 40.-Section at 11. Slate, black ..... ...... - - . . . ...

Washington, Pa. 12. Sandstone, gray, bard .................
13. Slate, white, soft........................

14. Sandstone, gray, bard .................................
15. Slate, black.....................................................
16. Sandstone, gray, bard ...... . -- --..........................
17. Slate, black........................................------
18. Sandstone, gray, hard ......................................19. Slate, black..........................................
20. Sandstone, gray, hard --------................................
21. Shells and slate, gray, hard---............................
22. Slate, black, soft ....................................
23. Slate, with coal, Mahoning......-..-- --- -....................
24. Shells, gray, hard ---- - -----...................................
25. Slate, black, soft . .. ...... .................
26. Sandstone, white, bard, Lower Mahoning......--..............
27. Coal, Upper Freeport.

Ft.

20
45
36
9

47
10
20
38)
25

5
20
10
20
15
10
25

5
10
20
25)

Ft.

225

190

40
15
2

40
45

Total..................................................... 557

to'

zx5'

'

40'

40'

45-

FIG 41.-Section
near C annons.-
burg, Pa.

78 [HULL. 65.
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Section at Morgantown, lWest Virginia.-From Washington across to
Morgantown, West Virginia, the Barren Measures, as revealed by bor-

lb

- s-0

-=--- -- -2276

r.20'

-45,

20'

55'

I6

_

14'
36"

30

- 100' c87 6

40

FI. 42.-Section at Mor-
gantown, W Va.

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.]

Ft. in. Ft. in.
1. Pittsburgh coal ...................................

2. Fire clay . . . . . ..----------------------------------- 2 1

3. Sandy shales and sandstone....................... 32

4. Coal, Little Pittsburgh ............................ 1 6

5. Sandy shales .......------------------------------- 17

6. Limestone......................................... 1
7. Yellowish shales with iron ore.................... 10

8. Sandy shales, and concealed ....................... 17

9. Sandstone, rather massivo......................... 25 227

10. Sandy shales, and concealed....................... 15

11. Massive sandstone ................................ 20

12. Bluish green sandy beds ...---.................... 20

13. Black slato, fossiliferous........................... 1

14. Limestone, Clarksburg ............................ 1
15. Sales and sandy beds........................... 45

16. Sandstone, Morgantown............................ 20

17. Elk Lick cos ....................................... 3
18. Shales, and concealed...................... 55
19. Limestone, crinoidal...............................1 6
20. Variegated shales ................................. 85 6
21. Limestone, Upper Cambridge....................... 1
22. Shales.................................... 14

23. Sandstone, Upper Mahoning-.................... 3 6

21. Shales and shaly sandstone.-.....-...-............ 30 187 6

25. Massive sandstone, Lower Mahoning.............. 100

26. Shales......------..-------..........-............ 40

27. Coal, Upper Freeport.

Total.................................................... 561

The black fossiliferous slate, No. 13, represents
the horizon of the Little Clarksburg coal, and is
here filled with fish teeth and scales. The Upper

Freeport coal is about 100 feet under the river at the Morgantown
wharf, but southward it rises very rapidly and comes up to the bed of
the river at the mouth of Coburn's Creek, 2 miles above. It is there
about 4 feet thick and very pure.

WHITE.]
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Section near Little Falls, West Virginia.-In the vicinity of Little
Falls, Monongalia

-1-00'

______5 2V5.)

61

47

'5,
t 1

- -- zzl

31'

246'

105'1

536

--- 27

-- 6

-- _--=- - 2

Fi. 43.-Section at Lit-
tle Falls, W.Va.

County, 9 miles above Morgantown, the basal mem-
bers of the Barrens can be obtained more in detail
than in the Morgantown section, and the following
(Fig. 43) shows the structure there:

Little Falls, J'onongalia County, Weat Virginia.

.Ft.

100

5

15

21

0

1
47

3

9

3

i61.

1

7

6

7

Ft. in.

205 9

16 11

13. Shares .............................................. 8 6
14. Limestone, gray and buff in several layers, Elk Lick. 6

15. Flaggy sandstones and shales....................... 22 10 83 4

16. Sandstone, massive, pebbly at base for 4 feet ....... 15

17. Concealed, probably shales ......................... 31

18. Fossiliferous shale, crinoidal--........................ 10

19. Concealed, red shales and impure limestones ....... 65 6

20. Limestone, light gray, Upper Cambridge............ 1
21. Shales and flaggy sandstones .................... 24 6

22. Sandstone, rather massive....................... 10 10

23. Concealed, and shales................................ 16 3 105 1

24. Sandstone, Upper Mahoning, massive............ . .5:1 6j
25. Coal, M ahoning..................................... 1
26. Shales and concealed ... ...................... 27 1
27. Shale, greenish, sandy............................... 11

28. Sandy shale and flaggy sandstone................... 5 2 8

29. Shale, greenish yellow ............................. 12 I

30. Concealed, probably shale .......................... 17

31. Lower Mahoning sandstone ...................... 26 6
32. Coal, Upper Freeport.

Total----------............................................ 587 3

This section illustrates well the variability of the Barren Measares,
when compared with the previous one, taken only a few miles distant.

80

[See map, M m.J

1. Pittsburgh coal. ....................................

2. Sales, sandstones, and concealed...................

3. Sandstone, in knob ... ............. ...... ...

4. Shales.............................. .....

5. Massive, coarse yellow sandstone ..................

6. Coaly shale, Little Clarksburg .... ................

7. Limestone, fossiliferous, Clarksburg ................

8. Concealed, shales and sandstone.... ...........

9. Limestone, nodular .................................

10. Gray and yellow shales.............................

11. Black slato ..... .............. ............
Coal........ 12"

Coal. Slate ....... 1' l' 5"
12. Coal,Conceaed with red shale 15' 

Coal, good ......... ...... O' 6"
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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,
4' about 15 miles east from Little Falls, and there the
30. 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
(Fig. 44):

. Jo'
15 3

195

10

20'

<"0'

IS

20 to'

40

Newburg, Preston County, West Virginia.

[See map, N m.]

1. Pittsburgh coal ......................................

2. Firo.clay.............................................

3. Concealed...... .....................................

4. Sales, sandy ........................................

5. Concealed.........................................

6. Sandstone, pebbly, Morgantown .................. ..

7. Concealed ............................................

8. Sandstone, laggy ............................... .

9. Shales, sandy ....................................

10. Shales, dark, fossiliferous (crinoidal) ................

11. Concealed.......................................

12. Red, marly shale ....................................

13. Concealed.. ................. .......................

14. Sandstone, yellow. ...................................

15. Concealed ............................................

16. Fire clay and shales .................................

17. Sandstone, massive ................................
18. Sandy shalo.................... .................

. 19. Sandstone, massive ............... ..................
z,

'0. Concealed ..............................................

21. Sandstone.......................................

p 122. Shales........-----------.----------..-..............

23. Coal, Mahoning..................................

24. Sandstono........................

c 5. Shale.---. -------. ---.. .....- ----- -- --- ----------

! 

026. Sandstone ..............------....-.................

27. Shale........-- .. .-. ---------- --------. ---.

28. Sandstone.............-----. .--------..-.-....

29. Coal, Upper Freeport.

Total .--.............................................

This is'in the same geological trough as the section

at Ligonier (Fig. 36), and, as will be observed, agrees
FIG. 44.-Section at with it in having an unusually large interval between

Newburg, W. Va.
the Pittsburgh coal and the base of the Morgantown

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

Bull. 65-.

81

Ft. Ft.

309

35

15

95

110

5

14

30

230

30

15

10

10

20

5

40

10

15

5
20

10

10

10

35

25

40

34

1

3

80

1

j

645

1
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Section near Fairfax Knob, West Virginia.-About 50 miles east
from Newburg we come to the North Potomac Coal Basin, the south-

ward extension of the Cumberland or Georges Creek
field of Maryland, and there, in the vicinity of Fairfax
Knob, Tucker County, West Virginia, the Barrens ex-
hibit the following structure (Fig. 45):

Fairfax Knob, Tucker Coutly, West Virginia.

[ See map, 0 o.]
- - 40'- Ft. Ft. in.

1. Pittsburgh coal......................................

2. Sales and concealed ................................ 85
- L Coal .2' 91,

3. Coal, Little Pittsburh .. Slate . 0' .. 3 9
Coal.. 0' 6"

4. Sales ............................................... 40

Coal, slaty. 0' 10"
5. Coal ............... . 1 ........... 4 3

(Coal....... 1' 0")
6. Firo clay and sales ................................. 10

- -' 7. Bluo shales with iron ore ... ................... 15
8. Black slate .......................................... 2

Coal.. 0' 8"
9. Coal, Little Clarksburg - - <Slate. 0' 4" 2

Coal.. 1' 0"

10. Concealed, with sandstones and shares ........... 200

11. Coal, and black slato, Masontown.................... 3

12. Shales ............................................ . 50

3'm y . 13. Sandstone, massive ................................. 25
- -14. Concealed ...................................... ' I

- - o = 15. Sandstone, soft.................................. 1 61
16. Clay, yellow .................................. 6

:":-::: :17. Sanlstono ............ .......................... 20

- -18. Limestone, Malhonin.................................. 20

- (19. Soft shalo............................................
.. . 20. Hard sh.le.........................................1

21. Soft shale........ . ...................... 1
zo i224222. Slate, light bluo...................................... 10 I

o 23. Slato, dark........................................... 19
S(24. Sandstone ................................... 2

25. Coal, Upper Freeport.
FIG. 45.-Section at

F airfax Knob, W. Total ............................................. 538Va.

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

No. 5 is a second Little Pittsburgh coal which is occasionally present
in the Potomac basin and elsewhere.
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Section in Guernsey County, Ohio.-Toward the northwestern side of
the Appalachian basin, in Ohio, the Barrens are thinner than elsewhere,

as may be seen from the following section (Fig. 46),
1'.

75

made by Mr. F. W. Minshall,
Ohio.

in Guernsey County,

Guernsey Ccunty, Ohio.
1309

-= 3
a11].

-:. '""W
-3

FIG. 46.-Section in
Guernsey County,
Ohio.

[See map, K f.]

1. Pittsburgh coal................
2. Shales .........................
3. Limestone .....................
4. Shales ............ ....
5. Concealed..................
6. Shales ........................
7. Limestone, crinoidal...........
8. Coal, crinoidal.................
9. Shales .........................

10. Limestone .....................
11. Shales .........................
12. Sandstone, pebbly ........... .
13. Shales ...................... ..
14. Coal, Bakerstown..............
15. Shales .......... .............
16. Limestone, Lower Cambridge..
17. Shales .........................
18. Coal, Masontown ..............
19. Sales .........................
20. Sandstone, Upper Mahoning..
21. Coal, Mahoning................
22. Shales .........................
23. Sandstone, Lower Mahoning...
24. Shales .........................

25. Coal, Upper Freeport.

Ft. in. Ft. in.

10
15
30
75
20

1
15
10
35
25

5
2

35

5
1

30
35

1
5

30
5

150

'

)

~13

1
3

8?'

j

Total...............................

2

128 3

2

112 11

395 2

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:

Burning Springs, Wirt County, West Virginia.

[See map, P g.]

1. Pittsburgh coal........................................
2. Sales .................................. . ..............
3. Limestone .......................... ........

4. Concealed ........................... ... ............
5. Limestone, crinoidal ...................................
6. Coal, crinoidal .........................................
7. Sales .............................. ..................
8. Limestone.................... ...............

9. Concealed ..................... . ...... ...............
10. Sandstone...................................
11. Shales..................................................

12. Coal, Upper Freeport.

Ft. in. Ft. in.

10
10

180

1
10

3
200

40
40

.1

81

Total........................................................

200

3

294 8

lie

In

'o

zoo

40

40'

zoo'

11948

Fie. 47.-Section at
-- Burning Springs, W.
497 8 Va.

WHITE.] 83
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Section near Huntington, West Virginia.-Near the southwestern
limit of the district, in the vicinity of Huntington,West Virginia, the

- - -28

-

103 {O

2'
-

Ilj 185'

30

166i

:125'

FI 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 Iuntington, We8t Virginia, along Ohio River.

[See map, S b.]

Ft. Ft.
1. Pittsburgh coal ......................................

2. Red shale, containing limestone nodules .............

3. Sandstone, shaly ............ ................

4. Red sales and shaly sandstone......................

5. Coal, Little Clarksburg .......--....................

6. Sandstone, massive, Morgantown ....................
7. Elk Lick coal .................... ..................

8. Fire clay.... . . ----..............................

9. Shales, deep red.....--------------.------......... ---

10. Limestone, crinoidal .................................

11. Coal, crinoidal .-------.-..........................

12. Red shales ..................................

13. Limestone ...................................

14. Shales and sandstones.......................

15. Limestone, Lower Cambridge ...................

16. Shalos................................................

17. Coal, Masontown.....................................

18. Sales .....-..------..............---.---------

19. Sandstone, Mahoning ..........---- .-..............
20. Upper Freeport coal.

28

16

101

2

50

2

4

4

175

10

1

30

125

197

2

106

2

185

2

I66

660

1'
I

Total....................................

This is nearly twice the thickness that the Ohio
geologists report for the Barrens along the north-
western margin of their outcrop, 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 Huntington and 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.

i

1

3

103



0.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21

22.
23.
24.
25.
26.
27.

Shales .......................................
Sandstone.....................................
Sales, marly, with limestone nodules....... ............
Limestone, impure (crinoidal horizon) ...................
Dark red shales with iron nodules .................... ..
Shales......................................................
Coal, impure, Bakerstown................................
Fire clay and shales......................................
Sandstone, massive, pebbly ...............................
Shales and sandstone ...... .............................
Sales, with streaks of coal, Masontown .................
Sandstone, very hard ...................................

Coal, Mahoniug ..........................................
Massive sandstone.......................................
Sales .................. ................................
Coal, Upper Cannelton ..................................
Sandstone, massive ......................................

Sandy shales.............................................
Coal, M iddle Cannelton ..................................
Black flint ..... ..................................... .. ..
Shales......... .. .......................................
Coal, Upper Freeport.

Total....................................................
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FIG. 49.-Section near Charleston, W. Va.

As may be seen from these sections
just given, many of the beds which have
received distinct 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
their type localities and elsewhere.
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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

greater thickness than anywhere else in the Appala-
chian Basile, so far as known. The following structure
(Fig. 49) may be observed along the Great Kanawha
River there, and its tributary, Two-mile Creek:

14 Near Charleston, West Virginia.
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1. Pittsbnrgh coal ..........................................
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CHARACTERISTIC HORIZONS.

TlE 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.................................
Clay ...... -...... ............................ 2 to 8 feet.

Blue Lump ore............................... 1 to 0 foot.

Clay ...................... .... 4 inches to 1 foot 6 inches.
Condemned flag ore.......-..................1 to 0 foot.
Clay-.-......-..................4 inches to 2 feet 6 inches.
Big Bottom ore....................1 foot to 1 foot 8 inches.
Clay-..................................10 inches to 5 feet.
Red flag ore ............................. 2 inches to 6 feet.
Clay ........................................... 1 to 3 feet.
Yellow flag ore...................................4 inches.

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

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

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

THE LITTLE 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 selcom 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 nearly 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.



WHITE.] THE BARREN MEASURES. 87

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 is 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. It also
fades away southward in Ohio, since it does not appear in any of the
Ohio sections, unless it should be the ''"Jeffers" coal of Prof. Andrews,
in Gallia County. That, however, may possibly represent the Pitts-
burgh bed. In the vicinity of Wellersburg, Somerset County. Penn-
sylvania, there appear to be two of these Little Pittsburgh beds, and
the upper contains 3 to 4 feet of good coal, while the lower is only 18
inches thick.

THE PITTSBURGH LIMESTONES.

There are very frequently two limestones in the shale interval of 50
to 75 feet below the Pittsburgh coal, one of which comes above the
Little Pittsburgh coal and the other a few feet below. They are both
known under the general name of Pittsburgh limestone; 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 conglomeritic.
This rock rises from the bed of the Youghiogheny River at Connells-
ville, and was named from that locality by Dr. Stevenson. Being one
of the 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 an interval of only 50 to
60 feet.

The same pebbly sandstone marks the summits of the hills at Beling-
ton, Barbour County, West Virginia, and forms huge cliffs at many
points along the Monongahela River between Fairmont 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 thickness varies from 25 to 50 feet, but
it is often absent as a massive rock, and then its place is filled with
sandy shales or flaggy sandstone.

THE LITTLE CLARKSBURG COAL.

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

At Clarksburg, West Virginia, the coal in question crops out along
the bed of Elk Creek for a considerable distance, and is 1- 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 slate,
which is filled with fish remains, teeth, scales, etc. The deposit in
question is rarely more than 11 to 2 feet thick, and is often absent.
altogether, so that it is of very little economic importance, though in
the Wellersburg region of Somerset County, Pennsylvania, it attains
a thickness of nearly 6 feet, and contains some good coal, being known
as the " 6-foot " bed.

TIE CLARKSBUIRG 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 layers
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 shalesjust 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.

TIIE 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 building the State University and other
structures. At this typical locality the top of the stratum lies about
200 feet below the Pittsburgh coal, and the thickness of the sandstone
is 25 feet. It is of a yellowish gray cast, of medium grain and hard-
ness, and splits readily into blocks of any desirable size. Scattered
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through the rock are stains of peroxide of iron and also a considerable
quantity of feldspar grains, which 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 been 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 makesa 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 Sandy, Big and Little Muskin-
gum, and other tributaries of the Ohio, this bed is generally conspicu-
ous. At Huntington, West Virginia, on the banks of the Ohio, it is 50
to 60 feet thick, while on Crooked Run, Monongalia County, near the
Pennsylvania line, the stratum is 100 feet thick. It is the first oil rock
on Dunkard Creek, and some of the wells produced largely from it. In
the deep borings of Washingion County, Pennsylvania, where it under-
lies the surface 500 to 1,000 feet, this stratum is 35 to 50 feet thick, and
generally contains salt water.

TIE ELK LICK COAL.

Immediately under the Morgantown sandstone, or separated from it
by only a few feet of shale, there comes a coal of very wide distribution
which 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 remained
uncertain till Messrs. Platt, of the Second Survey, recently deter-
mined the matter finally by identifying the massive sandstone above it
at the typical locality as the Morgantown.

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

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

In Preston County, West Virginia, north from Cheat River, this bed
has been mined to a considerable extent and is known as the " top
vein." In the summits near 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 Huntington, 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 ELK 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 hori zon 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 First Geological Survey of Pennsylvania called
it the Green Fossiliferous limestone, the Ohio Survey has termed it the
Ames limestone, while the Second Geological Survey of Pennsylvania
has termed it the Crinoidal limestone. This latter name is so well
known now in geological literature that it is probably best to let it stand,
though as a synonym and geographical designation the Ames lime-
stone may be retained.

The character of this stratum and its fossils have been admirably
worked out by Stevenson, who first showed its importance as a strati-
graphical horizon. It comes almost exactly midway in the Barren
series, and hence it is a 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 distinctly dif-
ferent from anything else. Prof. Stevenson thus aptly describes its
general features: "Dark bluish or greenish gray, tough, and breaks
with a granular surface much resembling that of a coarse sandstone.
* * *. In all cases it is fossiliferous and contains immense numbers
of crinoidal stems and spines or plates."
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Its common fossils are: Productus Nebrascensis, P. Prattenianus, P.
longispinus, P. semi-reticulatus, Hemipronites crassus, Spirifera camerata,
S. plano-convexa, Athyris subtilita, Lophophyllum proliferum, Zeacrinus
mnucrospinus, 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 occasionally this last interval is increased to 350 feet.
The rock is rarely more than 2 feet thick, and often not so much, but is
wonderfully persistent. Even when not present as limestone its hori-
zon is almost invariably made known by the 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,
since it is only 1 to 3 feet at most points in Ohio.

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

Through this latter State the limestone holds its place very regularly
in the series from the Pennsylvania line southward into Harrison and
Lewis Counties, and it is also present on the Volcano uplift at Burn-
ing Springs and other points, still holding its characteristic fossils. It
disappears, however, in passing from this Little Kanawha 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
thin coal bed, which seldom exceeds 18 inches in thickness, and hence
is of very little economic importance. In Somerset County, Pennsylva-
nia, Mr. Franklin Platt identified with this coal No. 8 of the Berlin (37)
section, a very impure, slaty bed, 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 been obtained from the roof shales of the
coal at Burning Springs, since it there comes only 2 to 5 feet below the
Crinoidal limestone.

The "Weller " coal, near Wellersburg, Pennsylvania, is probably
identical with this bed.

REI) SHALE WEDS.

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. From this tendency to slide out
into the drill hole, it is termed by the oil drillers the "caving" rock.

Over a large. portion of Ohio and in many regions of West Virginia
a hard, bluish gray limestone, not at all or but sparingly fossiliferous,
occurs near the center of this shale interval. The bed is 3 to 10 feet
thick, and in Ohio is generally 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 coal beds, and as many limestones. Some of
these, however, are rather persistent and will be referred to in detail.

THE BAKERSTOWN COAL.

At some localities in western Pennsylvania a bed of coal is found 75
to 90 feet under the Crinoidal limestone. This bed is mined in the vi-
cinity of Bakerstown, Alleghany County, and it has been designated
from that village. AA 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.

[BULL. 65.



THE BARREN MEASURES.

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 10') 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.

TILE 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 85.1 feet below the Crinoidal limestone.
The term Black Fossiliferous limestone of the First Pennsylvania

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

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

The Lower Cambridge limestone is identical with the one termed
Brush Creek limestone by the writer in Report Q, Second Geological
Survey of Pennsylvania, but the geological horizon of that limestone
was there placed lower than it should have been by 50 to 60 feet, since
it was considered to belong between the two members of the Mahoning
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sandstone, instead of above both members, and hence the term Brush
Creek limestone should be dropped from the nomenclature, and Lower
Cambridge substituted. This lower limestone is very fossiliferous,
often 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
attains its best development in the region of Masontown, Preston
County, 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 knovn as the "4-foot" bed, and is a dry,
open-burning coal, highly prized for domestic fuel. It is everywhere
preferred to the Upper Freeport, which is accessible in the same
region.

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

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

In the Belington basin, Barbour County, West Virginia, this coal
attains a fine development and is often 4 to 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 assigned to that of the Masontown coal,
since the interval agrees, and then a similar limestone 3 feet thick is
seen under the coal at Albright and other localities in Preston County.

THE MAHONING SANDSTONE.

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

The wild scenery and poor soil of the lower portion of the Barrens
are largely due to these sandstones. Being frequently quite hard and
even pebbly, they cap the hills long after all the other members of the
Barrens above have disappeared, and they have thus protected the
underlying Lower Coal Measures over wide areas where the latter
would otherwise have been carried away by erosion.

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

it 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 quarry ied along the Ohio River hills in Beaver
County, Pennsylvania.

The Upper Mahoning is generally more massive than the Lower one,

and is the conglomeritic member, since it is often a mere mass of quartz

pebbles, having once been quarried for mill stones on Cheat River near
Morgantown. In the Great Kanawha region this rock is extremely
hard and siliceous, and at many points a mere bed of pebbles, some of
which are as large as an egg.

TIE MAIIONING COAL.

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

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

On the Great Kanawha River, a few miles above Charleston, this bed
swells out to a thickness of 17 feet in the vicinity 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
Creek Mountains, at the southern line of Logan County, and the same
bed is 5 feet thick along the Tg branch of Big Sandy, and in the
Peach Orcitard 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.

TIlE 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 feet
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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 same name above,
and when present it is often impure and ferruginous. In fact it is occa-
sionally an iron ore, the Johnstown ore of Pennsylvania being identical
with this stratum.

TILE UPPER AND MIDDLE CANNELTON COALS.

Along the Great Kanawha, where all of the measures have thickened
up so abnormally, two other coal beds make their appearance in the
Barren series below the Mahoning coal, and they have been termed the
Upper and Middle 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 of excellent "block"
coal. It 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, abut the mid-
dle of the Lower Mahoning sandstone.
- The Middle Cannelton coal never attains commercial value, and is
found only in the region of Cannelton and southward. It is slaty,
worthless, never more than 3 feet thick, and comes 20 to 25 feet above
the base of the Barrens.

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

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

Both members of the Mahoning sandstone are occasionally oil-pro-
duciug, but more generally the upper one, this being the main oil rock
at Bobtown, on DuInkard Creek, Greene County, Pennsylvania, and
on Whitely Creek. It is 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 Lamellibranchs, a well as the common coal measure plants.
They are quite variable in thickness, the Lower Mahoning sometimes
cutting out the shales entirely and resting on the Upper Freeport coal,
while again the shales may thicken up to 50 feet.

Bull. 65---7

WII TE. J 97{



98 THE NORTHERN BITUMINOUS COAL FIELD.

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 appearance in the section first at
Charleston, and occurs 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 belt along
the river 10 to 12 miles wide, since at 5 to 6 miles back on either side it
generally disappears from the section, so as to be no longer recogniza-
ble. It is not confined to the Kanawha region however, since the
deposit is visible near Clay Court House, on Elk River, and near the
California House, on the crest of the Burning Springs anticlinal, where
it crosses Hughes River at the corner of Wirt and Ritchie Counties.
The rock varies from 5 to 15 feet in thickness, and is usually ofla 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 regioir;
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 streams 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 microscopic examination has been made.
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CHAPTER V.

THE LOWER COAL MEASURES, OR ALLEGHANY RIVER SERIES.

THICKNESS, CHARACTER, AND EXTENT.

Below the Barrels Measures or Elk River series there occurs a group
of rocks (No. XIII) which always holds valuable coal beds. From the
fact that they are finely exposed along the Alleghany River, they were
long ago called the Alleghany River series, and their geological posi-
tion in the general scale of the Carboniferous 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 so convenient, and expresses
the natural divisions of the rocks so well, that it would be very unwise
to make any such changes as have been proposed, since it would be of
no particular service and would only bring confusion to the minds of
many people interested in Carboniferous geology who are now thor-
oughly conversant with the old and tried nomenclature of Pennsylvania
and Virginia. Hence, while for strictly scientific 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 (lay field work in practical
geology, the old nomenclature can not be improved upon.

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

The thickness of this series varies greatly in different portions of the
field, being not far from 300 feet in western 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-
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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 tjie 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 showed, 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 confined to the topography of the Lower Coal
Measures, since they are due to a general law of erosion, but are only
more conspicuous in this series bcause the coal beds are more numer-
ous and closer together.

Through Pennsylvania, Ohio, and the northern half of West Vir-
ginia, with few exceptions, the hill slopes of these measures, while often
rather steep, are not too rugged for good arable and grazing lands, and
the soils are usually rich; but in the southwestern part of West Vir-
ginia, where these rocks have increased in thickness so largely, we find
a network of narrow ridges, generally capped with the Mahoning sand-
stone, from which the surface falls away at an angle of 250 to 400 to
the beds of the streams, 1,000 or more feet below, thus practically con-
fining the arable land to the narrow valleys, which are'frequently
trenched into the top members of the next underlying or Pottsville
series of rocks.

It was formerly supposed that this series held valuable coal only in

a broad belt around the margins of the coal field, and that in the cen-
ter of the Appalachian basin, where these beds are buried under 1,500

to 2,000 feet of superincumbent strata, they contained no coals thick
enough to mine; but the recent drilling of many oil and gas wells over
the central portion of the field has proved the supposition to be un-
founded, for the drill has many times penetrated thick beds of coal in
this series at localities where they underlie the surface by an interval
of more than 1,500 feet. Hence, aside from local irregularities always
to be found in any coal field, there is no reason for believing that the
Lower Coal Measures do not contain one or more good coal beds under
nearly every portion of the Appalachian field, and where it would seem

to be otherwise the inference has been founded largely on defective
records of borings, in which no attention was given to the character of
the beds encountered unless they proved to be " sands." But while it
is true that recent drilling has shown valuable coal in this series along
the central portion of the trough where it was formerly supposed to be
absent, yet it is true as a general law that the coal beds of' this series
are thicker and better and more numerous around the margins of the
Appalachian field than toward the center. This is illustrated by the
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distribution of the Clarion and Brookville beds,, which are valuable
only around the margin of the 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
future the upper coals and the easily accessible areas of the lower ones
shall have been exhausted, there will still remain far down in the
trough of the Appalachian field a great wealth of fuel which can be
obtained by deep shafting. It is true that at many localities disclosed
by the drill only one good bed of coal has been found in this series
where it lies so deep beneath the surface, but that is also true of the
surface 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 beenrecognized 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 sandstone. Lower Kittanning sandstone.
Lower Freeport coal. Bulirstone iron ore.
Lower Freeport limestone. Ferriferous limestone.
Lower Freeport sandstone. Putnam Hill limestone.
Upper Kittanning coal. Clarion coal.
Johnstown (Cement) limestone. Brookville coal.
Middle Kittanning coal.

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

Prof. Orton, director of the Ohio Geological Survey, has shown that
all of the main beds of the Pennsylvania Lower Coal Measures can be
followed and identified entirely across the Ohio coal field to where they
enter Kentucky; and the writer has recently shown (The Virginias,
1885) that they also 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 Pennsylvania to the Kentucky line, on both sides of the
Appalachian field.

As illustrations of these measures, in most of the important coal re-
gions of the area in question, we shall now present a number of vertical
sections. The 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 publication will serve to stimulate a more careful study of
the general stratigraphy by field geologists and those interested in
mining enterprises, so that finally whatever of error may be embodied
in these identifications will be discovered and eliminated. It is certain
that the first effort to harmonize the stratigriphy 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
can not be reasonably determined.

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

Section at BlossburJ, 1Pennsybania.-The structure of the Lower Coal
Measures at the northern end of the Appalachian basin is given as
follows (Fig. 50) for the Blossburg region, Tioga County, Pennsylvania,
by the First Geological Survey of Pennsylvania, Final Report, Vol. II,
page 520:

Blossbun, Tiogn Counly, Penitsy rania.

[See map, It w.

7 z'

~4710O

36

J6} 10'6"

Fi . 50.-Section at
Blossburg, Pa.

1. Coal, "Rock vein ...................................
2. Concealed ...........................................
:3. Coal, "Seymour"....................................

4. Slate and sandstone..................................

5. Concealed ......--..................................
6. Sandstone, pebbly, with thin coal near top ..........
7. Coal, "Dirty vein . ...... ........................ "
8. Slate and sandstone .................................

9. Coal ............................................
10. Fire cly.............................................
I. Slate ........... ...................... ...

Coal......3' 6"
12. Coal, "Bloss vein"- ire clay.5' 0"'....--...

Coal..... '
13. Argillaceous sandstone, with two thin coals .........
14. Coal, "Bear Creek ..................................
15. Sandstone.

Total..............................-......

Ft. in. Ft. in.
3 6

22
5

10
10 ) 47 10
27 ]0

3 6
30

1 6
:1

20

10 6

13 6
3 6

163 10

The " Bloss vein" seems to be identical with the Lower Kittanning
bed of the Alleghany River, while the " ock vein" and " Seymour"
are possibly identical with the Upper and Lower Fieeport beds, respect-
ively. This would make Nos. 7 and 9 the Upper and Middle Kittan-
ning.
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Section at Pall Brook, Pennsylvania.-At Fall Brook, 8 miles north-
east from Blossburg, and the most northern development in the Appala-
chian coal field, the structure of the Lower Coal Measures is given as
follows (Fig. 51) by Mr. Franklin Platt, in Report G, pages 166, 169,
Second Geological Survey of Pennsylvania:

Fall Brook, Tioga County, Pet8ylrania.

[See map, 13 x.]
Ft. in.

1. Coal, "Seymour" ............................................................................ 2 6
2. Rough, saudy tire clay---..................................................................... 2
3. Sandstone, massive, pebbly ...................................... ........................... 50

Goal.-----------"-----"------1' +4. Coa...........................'. .4. Coal.........................-Sandstone, thin bedded.......'.."........................ 5 3
Coal....................... ''

5. Fire clay .............................................................. 1 6
6. Sandstone ............................................................. 10
7. Slate- -- ..................... ........... ....................... 9

-{ (Coal.. 1' 3"1
Slate . 4' 0"

S 8. Coal, "lDirty vein " .......... Coal . 1' 2'' . ....................... 7 6
Slate . 0' 3" 1

14 Coal.. 0' 10''
9. Rough, hard fire clay ................................................ 2

.1. L}7 10. Gray slialy rock .................................................... 20
2 11. Fire clay, with kidney ore at bottom ................................. 2

12. Sandstone, light gray................................................. 9
2 13. Clay slate ....................................................... 5

14. Coal, " Illoss vein .. ..... ................... 4
15. iFire clay, mre ............................... ...................... 3
16. Sandy slate, some sandy layers..................................... 16
17. Coal and slate, "Bear Creek" ....................................... 1 6
18. Sandy clay.......................................................... 4

Fl(:. 51.- Seti on 19. Sandstone.
at Fall ]Brook, - --
Pa. Total .............................................................. 146

Section near Karthans, Pennsylvania.-About 65 miles southwest of
Blossburg, in the northeastern corner of Clearfield County, Penn-
sylvania, the following section (Fig. 52) of the Lower Coal Measures
is reported from the vicinity of: KIrthlaus, by It. D. Rogers, in the First
Geological Survey of Pennsylvania :

Ki~arltans, C'lea field Counaty, Penn sylrani a.
[ s .See map, E t.1 Ft. in.

1. Coal, Upper Freeport ............................................... 6
2. Fire clay-. . ........... . .. .......................................... 2 6
3. Sandstone, brown....................................................... 45
4. Coal ................................................................ 0 10
5. Fire clay ............................................................... 2
6. Limestone, siliceous.................................................. 3 6

A 7. Shale ...... .................................... ....... _............... 3

8. Sandstone, brown.................................................. 26
9. Coal, Lower fre1eport............................... . ....... 3

10. Slate .......... ........................................................ 1 6
11. Sandstone, gray, Freeport........................................... 37
12. Coal, U plper Kit tanning................. ................................ 3 2
13. Shale, containing iron ore............................................... 11
14. Coal, Middtle Kittanning.................. ......................- . 1
15. Sandstone and slate ................... . 21

!Coal . 1' 0"
16. Coal, Lower Kittanning ....... {(Slate. 0' 3" .................... 3 9

Coal. 2' 6"
17. Fire clav............... .................... 2 6
18. Sandslone, brown................................................... 35
19. Coal, Clarion...................................................... .1 6

- 20. Fire clay, ferruginous................................................ :
21. Shales, containing iron ore banm ................ ..................... 11 9
22. Shales and slates ....................................................

--- - - 23. Coal, Brookville......................................................... 1
F. 52--Section 24. No. XII Conglomerate.

near Karthaus, -
Pa. Total.............................................................. 245
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Section in IHorton Township, Elk County, Pen nsyilvania.-ilorton T ovn-
ship, Elk County, Pennsylvania, lies on the borders of Clearfield and

Jefferson Counties, 30 miles west from Karthaus and
o about 80 miles distant west southwest from the Bloss-

3'

is

E=-401
7

Ftc. 5:.t- -Se imn in
E'Ak comity, Pa.

burg region. In this township Mr. C. A. Ashburner
finds the following section (Fig. 53) for the Lower Coal
Measures, Report RR, page 227:

Horton Tow'nship, Elk Conty, Pemnsylrania.

[See map, D q.1

Coal..................')
1. Coal, Upper Freeport.... Fire clay and shale... W .-.........

( Coal.................. 3'
2. Fire clay and sandstone . . .................
3. Limestone, Upper Freeport. . . . . . . . . .......
4. Slaty sandstone...............---.............-...........
5. Coal, M iddle Freeport ...............................................
6. Soft gray slates...................................

5Canniiel................ 2'
7. Coal, Lower Freeport -.. Slate ................. I' ...........

Coal .....-.....-...... . 3' .
8. Sandstone....................................................
9. Limestone. Lower Freeport............................... ..........

10. Flaggy sandstone and slates............. ...... .. ..................
11. Coal, Upper Mit tanmnig .............................................
12. Fire clay and slate .............................................
13. Limestone, Johnstown Cement................................. .
14. Concealed .................................... ...............
15. Coal, Al iddle Kittanning .............................
16. Black slate ....................................... ............
17. Coal, Lower Kittanning..............................................
18. Shale and sandstone, occasional coal streak ....... ..................
19. lim estone, Ferrilerous ................................. ............
20. Shale and slate ................................................
21. Coal, Clarion-- ---..................................................
22. Massive sandstone, top of N IT.

Total........................................... ........-.... 327

Section near Brockwayrille, Pennsylvania.-Snyder Townsliip, Jeffer-
son County, adjoins Horton, and there, near llrookwayville, Mr. Win.

G. Platt reports the following structure (Fig. 54) for the
' =5 Lower Coal Measures, Report le, pages 186, 187:

-.V'rocl'arayvill', Jifferson Counly, Pi)nsyli-ania.

[See map, D q.]

Ft. in.1. Coal, Upper Freeport ........ .--- - ------- n.------ ----. 3
- - 2. Clayimpure-.............. --. ------- .- -...... ........ .

' 6" 3. Limestone, Upper Freeport............................-- .............. 5
-12' 4. Concealed ................------- .----- ----------................ 24

5. Sandstone, thin-bedded.........................-- -....-- .......... 5
- --- it. Shales and slates............................................... 6

40 7. Coal, Lower Freeport.--............................................... 3 6
8. Cla ,impure -- ---------.. ---------.. .-. ... -.... ............ 5
9. Limestine, Lower Freeport......................................... 2 610. Concealed... ................... ..--------------- 1-------------------. 18

12. Sandslone-----.......................................................... 15
4 13. Slates.........-.-- ----- ---- ----- ---.. -----------..-................

26'

[15- o

20

Fn; 5t.-Section
near Brockway-
ville, Pa.

4 ' 143 lre . .............. .... .......... ... Coal, U~pperh ittanni g .. . . .. . .. . .
15. Clay shales...... ................... ..................................
11. Limestone,,Johnstown Cement..... .... . .. . .......
17. Concealed, saless? .-.. ........ ...................................
18. Coal,Aliddle&KitLannin .........................................
19. Concealed, sandstom at base. .......................................
20. Coal, Lower Kittanning ..........................................
21. Shales ......... .............................-- -- ...................
22. Iron ore, Bnhrstlne................. ..--- .-------.....-..
23. Limestone,Ferriferous...........................................
24. Sandstone and shales..........-..................................
25. Concealed.......,----------------.... -. .....................
20. Coal, Clarion .................. .. ..............................27. Shales------ ----------.---------. . -.. -....... ...............
28. Sandstone, massive, top of XI .

3
12

2
40

2
45

2
35

20
15
3

10

6

6
6

Total --- '------- --- --.---- - -- . - ... .. :90 6

104

Feet.

16

6
2

35
3

25

21

6
4

40
3

14)
5

20

40
3

40
7

35
3

40'

zo'

4s
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Section in Clarion County, Pennsylvania.-Clarion County lies next
west from Jefferson, and Mr. H. Martyn Chance gives in Report VV,

page 32, Second Geological Survey of Pennsylvania, the
following as the general structure of the Lower Coal
Measures in that county (Fig. 55):

Clarion County, Pennsylvania.

= - =.7

- -4

----- 
- C

_ - = -Z

-

= 

' 

7

Fr .5 - eto
--1 -lro C .

-a.

6 ,3

e

-

30

- '

- 6

F. 56 Section
at Miller's Eddy,

FLn

Miller's Eddy, Clarion County, Pennsyltania.

[See map, E n.]
Ft.

1. Coal, Upper Freeport ................................................ 3
2. Interval........................................................... 28

3. Iron ore........................................................... 2

4. Concealed and slate ................................................... 103

5. Coal, Upper K ittanniug.. ............................................. 1

6. Interval........................................................... 20

7. Sandstone................................... .......................... 30

8. Interval...................................................--....- -.---- 16

9. Coal, Lower Kittanning............................................. 3

10. Interval................................................. .-- -. 10

11. Sandstone.............................-. .--.---------------------... 19

12. Limestone, Ferriferous.............................................. 9
13. Shales............................................................. 6

14. Sandstone ......................................................... 28

15. Coal, Clarion ....................................................... 2

16. Blue shales ........................................................ 29

17. Sandstone, massive.

in.

3

6

6
6

10

6
4

Total .............................-.- ---- .- ........................... 312 5

w vtIrE.1

[See map, E o.] Ft.
1. Coal, Upper Freeport .................................................. 4
2. Fire (lay ............................................................ 5
3. Limestone, Upper Freeport........... ................................ a
4. Shale, with ore......................................................... 8
5. Sandstone .-------------------------------------.-..--........... -5
6. Shale ............................................................. 4
7. Coal, Lower Freeport................................................. 6
8. Fire clay........................................................... . 2
9. Limestone, Lower Freeport............................................ 3

10. Sandstone and shares .................................................. 75
11. Shale .... ............................. ......... 10
12. Coal, Upper Kittanning......................................... ...... 2
13. Fire clay or shale...................................................... 3
14. Limestone, Johnstown Cement bed .................................... 2
15. Shaly measures......................................................... 40
16. Coal, Middle Kittanning............................................. . 2
17. Fire clay...... ............................................... 2
18. Shale and sandstone................................................. 30
19. Coal, Lower K ittanning................................................ 4
20. Sandstone and shale, with o............. 25
21. Ore, Buhrstone.........................................................
22. Limestone, Ferriferous................................................. 8
23. Shale .......................................................... ... 7

Coal............ 2'
24. Clarion coal.............. Slty shale.... 25' -................... 30

(Coal ............ 3'S

25. Fire clay.............................................................. 2
26. Shale and sandstone................................................... 27
27. Coal, Brookville ....................................................... 2
28. Fire clay ..--.......................................................... 3
29. Massive sandstone, XI .

Total................................................................ 335

Section at Miller's Eddy, Clarion County, Pennsylvania.-
The-following section (Fig. 56), made by Mr. John Hag-
gerty, M. E., of Brady's Bend, Pennsylvania, represents
the Lower Coal Measure structure at Miller's Eddy, near
the mouth of the Clat ion River (VV, p. 123):

"
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East Brady, Clarion County, Pennsylrania.-Mr. H aggerty
another section of these measures at East Brady, in the

southwestern corner of Clarion County, which is given as
follows (Fig. 57) in Report VV, p. 77:

East Brady, Clarion County, Pennsylvania.

57 0

40'6

-22'4

2'2

7.. 7- Seetion
at 1a. nt i oly,
Pa.

See map, F n.]

1.

3.

4.

5.
6.

7.

8.

9.

10.

11.

12.

13.

section near
following (Fig.

F. 58.-Sec t

5.

Coal. Upper Freeport .................................................

Concealed and sandstone..............................................

Coal, Upper Kittanning.............................................

Sandstone..............................................................

Interval...............................................................

Coal, Lower Kiltanning ..............................................

Shale, with sandstone ............................ ...............

Limestone, Ferri ferous................................................
Interval...............................................................
Coal, Clarion .................. ..................................

Sandstone.....................................................

Coal, thin. 1lhookville.

Sandstone, No. X II.

Ft. in.
2

108

1 5

9

57 C

3 l

40 C

10

22 2

22

23

Total........... .............................................. 279 3

New Bethlehem, Pennsylvania.--VMr. Chance gives the
58) as the structure of the Lower Coal Measures in the
vicinity of New Bethlehem, on the Red Bank River, in
southeastern Clarion County, VV, p. 88:

Near New JetIchlem, Clarion Connty, Penn sjlrania.

See map, F o.]

64 1.
2.

3.

4.

5.

S 6.

7.

2 8.

9.

co' 10.

11.

12.

13.

50' 14.

15.

16.
ion

near New Beth-
Ichem, Pa.

Coal, Upper Freeport ..........................................

Fire clay. ...... ... .-... . ................ ....................

Sandy shale and sandstone...........................................

Coal, Lower Freeport ................................................

Fire clay .................................................... ......

Concealed, sandstone, and shale...................... ...........

Coal, Upper Kittanning ........................................

Fire clay ................................. ......

Shale.................................................................

Coal, Middle Kit tanning (? ............... -...................

Fire clay ..................................................... . ... . ... .

Concealed ............................................................

Ore, B u hrstone .................................................

Limestone, Ferritorous .................................. ...........

Concealed ............................................................

Sandstone, top of X1I.

Total.............................................................. 295

106

Section at

also leveled

toy

I 't.

3

42

7

3

65

3

4

43

2

3

60

1

4

50

*4

.'
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Section in Brady Township, Butler County, Pennsylania.-In the
northwestern portion of Butler County (Brady Township), Mr. Chance

26-

45
80'

55,

10

55' 65

- - 60

Fi:. 59. Section in lnut-
Ier Coun y, ia.

- Il

FIG.. 60. -Sect i
Ore Hill Ft
Armtstr ott C
Pa.

26~

20 d
.5

1 0 5 ,

gives, in Report V, the following section (Fig. 59) for
the Lower Coal Measures down to and including the
Ferriferous limestone, and the portion below that is
added from an exposure in an adjoining township:

Brady Township, Buller County.

MEnno

""
- -

mmmmmmmm
-

[See map, F 1.1
Coal, Upper Freeport. -.-.--............... ..... '........
Fire clay .............................. ..................
Shale and sandstone......................................
Coal, Lower Freeport.....................................
Concealed, and massive sandstone....... .................
Massive sandstone .......................................
Coal, Upper Kittanning...................................
Concealed, and shale......................................
Coal, Middle Kittanning (?).............................
Concealed................................................
Iron ore.................................... ............

Concealed .................................................
Limestone, Fm rivers ...................................
Coal, Scrnbgrass.........................................
Shales ........... ............................
Coal, llrookville ..........................................

Total ......................................

Section near Ore Hill Furnace,
Pennsylan ia.-In the vicinity of
Armstrong County, Pennsylvauia,

mouth of the Maholing River, the writer found the fol-
lowing succession (Fig. 60):

Ore Hjill lmrnacc. Armstrong (ointy, Pen nsylrania.

[See map, G o.]

5b 1. Coal, Upper Freeport ......................................
2. Fire clay with iro ore......................................
3. Flaggy sandstone and shales................................
4. Biluminous sales ....................................

; 6 5. Coal, blossom, Lower Freeport ..........................
6. Fire clay and limestones, Lower Freeport ................

- 7. Flaggy saalstone and dark sales ..........................
S 2 S. Limestone, gray, Johnstown Cement.....................

9. Concealed and sandstone ...............................
10. Coal, Middle Kittanning .............................. ......
11. Fire clay ..............................................
12. Sandy shale.............. ..............................

( Coal ..... i' 0"
13. Coal, Lower Kittanning -' oal..... 4' 0" .........-....

.C al.......0' 6" .
14. Fire clay........................---..................--
15. Sales, brown, sandy ......................... ...............
16. Iron ore, uhrstone....................................
17. Limestone, Ferriferons ........... ......................

on nea' 18. Concealed and sales to top of No. NIl sandstone in Al-
irnace, leghany River..........................................
county,

Total .........................--------------.---...-------

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.

107

Ft. Ft. in.
2 6

55

45 60
15

3

55
3

10)

thin t61>
55j

15
1

co
2

328 6

Armstrong County,
Ore Hill Furnace,
3 miles below the

Ft. Ft. in.
2 6

2
20 33

5

30 35

1
50
2
5
2

5

6

6

2o0 26

21 6
10

75

247 6

1.
2.
3.
4.

5.
6.
7.
8.

9.
10.
1t.
12.
13.
14.
15.
16.
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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. Win. (3. Platt, in Report
15' IP, Second Geological Survey of Pennsylvania, pages
, 163, 164.

316"
Centervilic, Armstrong County, Pen nsylvania.

s' [See map, G o.]
Ft. Ft. in.

1. Coal, Upper Fre-port....................................... 3 10
2. Clav 0hal1, with 1iron ore ......... .... ..... 15

46 3. LimestoneFreeport.................. ..................... 5 35

27

1'6.'

65,

34'

40,

4. Concealed.... . .... ......................................
5. Coal, Lower Freeport ......................... .............
6. Concealed ................................
7. Iron ore, siliceous ........................................
8. Sandstone ............... .... ........... ................
9. Coal, blossom ........................................ ......

10. Concealed ............. .....................................
11. Coal, ipper Kittanning .................. ..
12. Concealed .............................................
13. Coal, Middle Kittanning...............................
14. Concealed .................................................
15. Iron ore, liuhrstone ......................... ..............
16. Limestone, Ferriferous .....................................
17. Concealed ...................................................
18. Cannel slate (Clarion coal).................................
19. Concealed ...................................................
20. lIlack slate (Brookville coal).
21. Top of No. XII conglomerate.

15

22

15

3

37

46
1

27
.1

65
0
8

3)

40

6

6

4

Total.............................................. ............. 298 2

Section at Putneyville, Pennsylrania.-Five
Fnar 6ent ioln of Centerville is the village of Putneyville,

Pa this vicinity Mr. Wil. G. Platt reports the
section (Fig. 62) of the series H5 , p. 150:

5" uneyville, Armstrong Con nty, Penusylrania.
lo 47!

[See map, ; o.]
a Ft.

1. Coal. Upper Freeport. ............ ...............----.
3e 2. Fire clay and clay sales ............................ 12

3. L.imest.one, Upper Freeport ....... ...................... 5
4. Concealed ................................................ 10
5. Clay slates........................................... 15
6. Coal, Lower Freeport ................................

--.. . I 7. Slate .......................................... ........ I
-. :::" . 8. Iron ore........ ........................................ 0

9. Limest ne, Lower Freeport ............ .................. 2
s' 10. Concealed ............................................. 30

11. Sandstone....... ..................................... 20
12. Coal, blossom, Upper Kittanning ....................
1. Limestone, Johnstown Cement bed....................

'e 14. Clay................................................... 3J 15. Sandstone, friable. ........... ...15
16. Concealed .......................... ..................... 40s' 17. Coal, M iddle Kittanning..................................
18. Concealed ......... .................................... 30

Fm. 62.-Section at
Putney vile, Pa.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Slates, with sandstone layers............-- .............
Coal, Lower Kittanning ...................- - - .......... .
Fire clay, impure..... ..............................
Shales....................................................
Iron ore, Blnrstone ...................................
Limestone,}'erriferous....................................
Sandstone, flaggy ..............----..-----.............
Black slates........................................
Cannel slate (Clarion coal) ...... . . . .......
Concealed .... ....----......... ....................
Brookvile coal.
Top of No. XII, conglomerate.

Total ............................................

20

6
20

0

miles east
and from
following

in.

3,:

S

Ft. in.
4 6

42

3

53 9

58

1
50

2

26

8

15
1

40

4

314 3

108 ( m 1.,.65.
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action near Kittanning, Pennsylvania.-In the vicinity of Kittan-
ning, Penisylvania. the succession of the Lower Coal Measures is as
follows (Fig. 63):

Vicinity of Kittanning, Pennsylrania.
4'

2

75,

40

I (

70'

-= _ 40

40 }50

2I'

FIC..63.-Section near
Kittanuin", 1a.

[See map, G n.]
Ft.

L Coal, Upper Freenort.................................
2. Sales, and concealed ..............................-- -
3. Coal, Lower Freeport ..............................
4. Concealed, and massive sandstOno............... 35
5. Shales and sandstone-----.-------------------...... ... 40
6. Coal, slate in center, Middle Kittanning ..............
7. Fire clay ....................... ................... 4
8. Sandy sales ............ ......-...................... 6
9. Fire clay ...................--------.------...----.... 3

10. Flaggy sandstone ................................... 17
11. Shales, dark, sandy, with iron ore..................... 40

(Coal......1' 10"1
Slate ..... 0 '' 1

12. Coal, Lower Kittanning.. , Coal ...... 0' 8" ( ........
I Bon.... .0' 1"
( Coal .0'6")J

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Fire clay .........................................
Sandstone and sandy shales-- . -.......................

Sales, with iron ore .............-................
Iron ore, lluhrstone ...................................

Limestone, Ferriferous...........................
Sandy shales ..........................................
Coal ..................................-----.........
Sandy sales and sandstone ...........................
Coal, Clarion ............ .........................
Concealed, to top of No. XlI sandstone ...............

Total...............................................

5
40
5
0

11
15

in. Ft. in.
4

35
2

75

1 6

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

20'
-45 is

-
6

-8.
-

Fi. 64.-Section
south of Kittau-
niug, Pa.

Five miles below Kittanning.
See map, G n.]

1. Coal, Upper Freeport, blossom .......................
2. Fire clay ...............--- ........................
a. Sandstone ....................................... ......
4. Fire clay and shales ...................................
5. Concealed ....................................
6. Limestone, Upper Freeport.............................
7. Concealed ......................................... ....
8. Shales, bluish.................. .......... ........

9. Coal, Lower Freeport... Slate ..... 1' 8" ..........
Coal...... 1' 8" 5

10. Fire clay and sales ....................................
11. Sandstone, massive, pebbly, Freeport ..................
12. Coal, Upper Kittanning ................................
13. Sliales,(b ak .....................--..........--
14. Coal, slate in center, Midle Kittanning ............
15. Limestone, sandy... ........ ..........................
16. Fire clay ......................... .....................
17. Sandstone, flaggy ...................... ............
18. Fire clay ................................ ....
19. Sandstone, flaggy ....................................
20. Sales, dark ................................. .........

Total ....................................

1
j(
I

6
6

70

3 3

50

27

0 3

21
1

25

315

Ft. in. Ft. in.

2 61
2 6j

5 r 8010
35 J
20

3 6

10 55
45

0 6
20

1 6
16G

3
5
8

10

101

TH E LOWER COA L M1EA,"UR~ES.
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Section at Logansport, Pennsylvania.-The last section gets its special
significance when compared with another one, obtained 2 miles below,
on the right bank of the Alleghany River, and opposite the town of
Logansport. The section there (Fig. 65) gives the following structure:

Logansport, I rmstroog County, Pennsylvania.

[See map, G n.]

1. Coal, Upper Freeport .........................................................

2. Fire clay...... ..................................... .....................

Impure limestone ............... 2'1
Limy shales..................... 4'
Limestone, good ................ 1'

3. Limestone, Upper Freeport ...... ......... ( Shales. . . . . ..... ... .- '
Limestone, " glassy layer " ..... 2'
Limy.' slales.................... 2'

_ Limestone, good ................ 2'

70 dlt'

- 2

20

71

20

20

30

FI. 65. -Section at Lo-
gansport, Pa.

4. Sales and fire clay ..................................

Coal .............. 2' 0''
. Coal, Lower Freeport .... Fire clay, impur. 2' 4" >

(Coal ....... ....... 4' 8"
6. Concealed ..............................................

7. Very massive, grayish white, pebbly sandstone, Freeport

8. Coal. Upper Kittannin --------..........--........ _.

9. Dark gray sales ...................................

Coal ............. 0' "
10. Coal, Middle Kittatning. Slate ------------ 0' 2'

Coal ............. 0' 6" J

11. Fire clay..........................................

12. Limestone .... .........................................

13. Fire clay, with limestone nodules in top ................

14. Sandstone, shaly........... ............................

15. Concealed salese) ......................... ........

1. Blue shales ........................................

(oal .......... ' 1")
81,1.............. 0' 1"

17. Coal, Lower Rittannm;;.. , Coal ............. 1' 1"Slate............. 0' 1"|
SCual ............. 1' 2

28

4 )

11;

iJ

11

.70

1

8
7I

15

20)

9

81

0

20

1

18. Concealed to river level ............................. '0

19. To base of Lower Coal Meaures, about ................ 80

Total-...................................--................. 298 6

Here we find a ferruginous limestone making its appearance ider
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 limestone in this portion of Pennsylvania,
which would be erroneous, since that bed belongs under the little coal,
No. 8 of the section, while the Johmstown 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.

It. Ft. in.

3

8

4

52

3 6



T'iiE LOWER COAL MEASIIES. 11

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:

Freeport, Pennsylvania.

[See map, G n.]

1. Coal, Upper Freeport

(Cal............... 2' 8 "
| Slate, gray..........0' l "
i Co .............. ' . ....................

Slate, dark gray . 0' 01"
(Coal, sulphurous. 0' 5 " J

. Yin. Ft. in.

2. Fire clay .......................................................................

} 6G

'9'

45'

Fic. 6.-Section at
Freeport, Pa.

3. Limestone, Upper Freeport ....................

4. Sandy shales ............................. ....

J' Coal, Middle Freeport........................

6. Sandy sales and sanstone ...............
Channel slate... 5' 0")
Slaty coat .... 4' G1 |

7. Coal, Lower Fr-eport Fire clay with
limestone.... 2' "

(Slaty coal...... 2' 6" J
8.

9.

10.

111.
12.

13.

Fire clay and shales.............................

Sandstone, massive .............................

Coaly slate, Upper Kittanoing ................

Sandstone, gray, massive .. .... . .......

Coal, Middle Kittannin,...................... .

Fire clay, with limestonenodules in upper halt..

1

3

20

39

2

43

0-4
15

6
6I

1
60

11

61

1 6
6

Total................................................ 153 8

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 frequently 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 see-

tion, it is a double bed, made so by 21 feet of tire clay, in which a nod-
ular himestone occurs. It is possible that these parting rocks may

expand to several feet in some regions, and thus give two Lower

Freeport coals, as indeed they are known to do.
I have included No. 11 as a part of the Freeport sandstone, since at

one locality the coal bed No. 10 thins out entirely and lets Nos. 9 and
11 unite into one solid sandstone; but it is possible that No. 9 alone

should be included under the name Freeport sandstone, as originally

intended by Rogers.

w mI I I.

1

I
I



TIlE NORTHERN BITUMINOUS COAL FIELD.

Section near

- -59

12'

- 'V

67'

7so

.03'-

- - - 23

Il1Ilil !duil 1' 8'

30

23'

F -. 67 Section near

iver, a.

'iouth of Beaver River, Pennsylvania.-In the region
about the mouth of the Beaver River, the Lower Coal
Measures thicken Llp to a considerable extent, through
the local expansion of sonme members, as shown by
the following (Fig. 07) section of the structure there:

Xear mouth of .hcarcr Ricer, learer Counly, 'ennsylvania.

[See map, G k.]

1.

:3.
4.
5.
6.
7.
8.
9.

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

2:3.
24.

Coal, Upper Freeport .....................................
Fire clay.........................-----.................
Limestone, IJpper Freeport ..............................
Shales,sandy........................................
Coal, Lower Freeport ....................................
Shales, sandy............................................
Sandstone, massive, Freeport ............................
Coal, Middle Kittanning ..................... ..........
lire clay.... ............... .........................
Sales, sandy, dark ..................................
Coal, Lower Kittanning ..............................
Fire clay.................................................
Sandstone, flaggy and massive.........................
Sales, sandy . .. ......................................
Limestone, Ferriferous ................ ...............
]flack fossiliferous shales................................
Fire clay...............................................
Sandy shales.........................................
Fire clay, non-plastic ....................................
Sandstone, flaggy ....................................
Sales, sandy .. .................... ..... .........
Coal, Brookville.....................................
Fire clay .................................................
Massive sandstone, No. XLI.

Ft.

4
2

55

75

40

8
42
30

12
8

10
3

2:3
25

Ft. its.
3

61

1
87

4.3

2 6

80

5

81

0 6
4

Total ........................................................ 369

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

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

-_ 3 -

;.23.6.

16.6

-1f111TTil 1' a'

7T T

7s'

44':

73'

FI,. 6.-Section at So.
wickley, Pa.

structure (Fig. 68) for the rocks of the Lower Coal
Measures there :

Sewickley, Alleglhany County, Pen nsylcania.

I See map, i 1.]

1. Coal, Upper Freeport ...............................
2. Fire clay ...........................................
3. Sales, blue,sandy .............................
4. Sandstone ..........................................
5. Fire clay...............................-........
6. Sandstone ..........................................
7. Sales ........................ .....................
8. ark slate............. .......................
'. Coal, slaty, Lower Freeport ......................---

10. Fire clay, good ................
11. Fire clay, sandy ............- .. --..............

12. Graymicaceonssandstone Sindstone..16' 0"
in thin layers Freeport Canlston .. 2 f0" )

13. Coal, Upper Kittanning.......... ..............
14. Sandstone ................................ ..........
15. f ire clay (Middle Kittanning coal horizon). ------.
16. Shales, dark, interstratiliud with fire clay.

Coal........1' 4"
17. Coal, Lower Kittanning.... <Slate ...... .0' 1" ...>

Coal........0' 9"
18. Fire clay, good..... ............................
19. Sales, blue ................... ..............
20. Interval to top of No. XII, estimated ...............

Ft. in.

15 6
9 0
0 10
3 3
1 3

16 6
6 0

1 6
3 8

39 6

16
8

48

Ft. in.

52 4

1 3

44 81

0 4}

73

1

J

1

6

6

2 2

8
16 10
75

Tutal ............................ 275 8

112 [fo:.1.. 6s
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Section at Washington, Pennsyltania.-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-
- 1 iug (Fig. 09) as the structure of its rocks according
. to the record of the Thaiyer oil well, the drillings from

which he very carefully studied (Geological Survey of
- 4 Pennsylvania, 1856, pp. 764, 765):

Undo- Washington, Ponnsylvauia.

-' [See map, J k.]
I1, Ft. Ft.

1. Uler F1Ireeport coal- -absent.. ........
2. 1)ark shale w ith limestone at bottom, Upper Freeport ... 12
3. Sandstone,datk------.. -.-.. -. ---.....-.................. 36 61
4. Sandstone, white..........-- -- ....................... 16
5. Sandstone, dark, with linmestone....................... .... . 41 6. Sanistone, hard .......................................... 19
7. Silale, dark ......................... 28 55
8. Shale variegated with dark lime-..- --..................... 8

. Limestone Johnstown Cement .. .dar ... . 11

10. Shale, dark, slaty. .......................................... 30
-1' 11. Shale and coal, Middle Kittanning........................ 6

12. Shale, slate and shells ........... ............. ........... 30
- 13. Sandstone, grayish ......................... ............. 26

14. Shahe, gray .............................................. 1 115
15. SanIst:ni, grayish, s aly .. ...................... 19

sJ 16. Shale and shells ......................................... 19 J

FiG 69.-Section under 'lotal ................................. : .................. 265
Washington, Pa.

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

Section near Car penter's Station, 11 'estmorelanl County, Pennsylvaia.-
Near the main line ofyh Pennsylvania Itailroad, in the vicinity of Car-

pewter's tatiou, Westmorelaud County, Pennlsylvania, a
well was drilled for gas by Mr. E. M. iukhill, who thus
(Fig. 70) reports the structure of the Lower Coal Meas-

K1  ures, as published in Geological Survey of Pennsylvania,
18S6, p. 726:

3 Near Carpenter's Station, Westmoreland County, Penn

- -[See map, In.J

, 1. Coal, Upper Freeport.............. ............................
44 63

2. Fire clay (shales)...............................................
.... . Coal, Lower Freepert ......................................

4. Fire clay .................................................
5. Sandstone, gray ................... .......................
6. Slate .......................................................

Sandstone, hard. 6'
7. Sandstone, Freeport ... Sandstone, soft . 13' ....

- s. 92 Sandstone, hard. 13'4 8. Slate ... ........................................... .......

9. Sandstone .................................................
27 10. Slate and shells ................................................

11. Slate, black ..................... ..............................
18. Coal, Clarion or Lower Kittanning.........................

19. Flre clay ................................... ................
-_ I 20. Shale and shells............................................

FTC. 70.-Sect ion 21. Sandstone, top of XII.
near Carpenter's
station, a. Total ................................................

Bull, 65 -

sylcania.

Ft. Ft.
2

65
2

9l

30
5 1

63 I

15 1
5

45
27 J

107

92

7
12
16

303
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Section under iIurraysville, Pe unsylvania.-At Alurraysville, West-
moreland County, Pennsylvania, in the celebrated natural gas region,
the top of the Lower Coal Measures. lies 60 to 75 feet below the surface,

and the structure of the series is thus given (Fig. 71)
4.

by Mlr. Doubleday, from the records of a gas well on
the Remaley f'arm, Geological Survey of Pennsylvania,
1886, p. 721:

Under Afurrayeville, Westtoreland County, Pct sylvania.

zo'

Flo. 71.- Se t i on

ille , Pa.

[See map, I n. I

Coal......-1'
1. Coal, Upper Freeport..... Slato .-.. 5'

Coal-......4

2.

3.

4.
5.

7.

8.

Slate....................-...........................

Coal, slate in center...............................

Slate..-.------------.----------------------------------------.

Sandstone ..............-------........--.--...............

Slate........---...-------------------------------------------.

Slate and shells........... ...........................

Massive sandstone, top of XII.

Total...................................................

Section on Beaver Run, Westmoreland County, Pennsylvania.-About
9 miles northeast of' Murraysville a well was drilled on Beaver Run,
beginning only 4 feet below the level of the Upper Freeport coal. The
record (Fig. 72) of this well, as given by Mr. J. A. Mehaffey, shows
the following structure there (Pennsylvania Geological Survey, 1886,
p. 728):

36

F it. i 72. S c i n

Bev R N a.

Beaver 1ann, I'esttmoreladtu County, Pennsylvania.

[See map, II n.j Ft.
1. Coal, Upper Freeport-----.................................

2. Concealed ............................................... 16
3. Black slate .............................................. 20
4. Limestone................................................. 8
5. Coal, Lower Freeport......................................
6. Fire clay ......................................... ......... 11
7. Shell, hard ................................................ 1
8. Shale, soft........................................... 5

9. Slate, black ............................................. 50
10. Shale, soft............................................ 5
11. Slate, black............................................... 5

12. Coaly slate, Upper Kittanning .........................-- -
13. Sandstone -............................................... 30

14. Slate, black...................................... ........ 8
15. Sandstone, gray ........................................... 11
16. Slate, black........... .................................... 31
17. Sandstone............................................ 5
18. Coal, Lower Kittanning ...................................

19. Fire clay................................................
20. Iron ore............................ ..................
21. Shales, soft.............-...........................
22. Fire clay ...--.........................................
23. Pebbly sandstone, top of XII.

Total ......................... ................................ 276 6

114

1't. 1t.

10

77

14

50 1

25 1

20

40 J

135

236

1t. in.
3 6

44

6

1

1
6

85

4
25

6
2

18

1
[
I

1



THE LOWER COAL MEASURES.

Section near Richmond, l'ennsylvania.-Inl the northern portion of
Indiana County, Pennsylvania, in the vicinity of lichmond village,

the Lower Coal Measures exhibit the following struc-
12' ture(Fig. 73) according to Mr. Win. G. Platt, ll4, p. 266:
20

45'

4

45'

301 40

S10,

20

't30

Near Richmond, Indiana County, Pennsylvania.
[See mnap, F p.] Ft.

1. Coal, Upper Freeport ...........................-- - - .....
2. Clay ..................................----------.----..-- 12
3. Limestone ........... .................. ---........... 10
4. Shales and thin sandstone................................ 205Coal... thinll
5. Coal, Lower Freeport.--. Sales ...............

Coal .. thin
6. Concealed.............................................. 10
7. Sandstone................................................ 10
8. Clay slate................................ ......... 5
9. Coal, Upper Kittanning..................................

10. Concealed.................---...--------... ----------- 5
11. Shales ................................................... 10
12. Sainstone ....-.. . . . ...... 25 I13. Slate and shales................................... 5 1
14. Coal, NiddleKitlanning................................
15. Interval---.. ...---------------.... -..... ..............
16. Coal, Lower Kittanning..............................
17. Interval ................................................ 0
18. Shales ............................................... 10
19. Limestone, Ferriferous...................................
20. Shales and slates....................................
21. Coal, Clarion ............................................
22. Shales....................... .......................
23. Sandstone, massive, top of XII.

Total ............................................

F1. 73.--Section near Section near Lockport and Bolivar, Indiana County,Richmond, Pa.
d P Pennsylvania.-In the vicinity of Bolivar and Lockport

just east of the Chestnut Ridge anticlinal, Mr. Wm. G. Platt finds the
following succession (Fig. 74) for these Measures as given in 114, p. 65:

Near Lockport and Bolivar, Indiana County, Pennsylvania.
[See map, I p.)

1. Coal, Upper Freeport.................... ..............
2. Clay shales..........................................
3. Shales, with ore passes ..................................
4. Sandstone and sandy shales.................. ........

- : Y=-_ 5. Fire clay, good ........................................
- 6. Limestone, impure, Upper Freeport ...................
_ . 7. Thin bedded sandstone...................................
17' 8. Clay slates and shales................. ..............

9. Coal, Lower Freeport.....................................
10. Clay, impure....... ................ ....................

- 11. Limestone, Lower Freeport ..............................
o' 12. Clay shales...... ..................................

]' 13. Sandstone................................... ..
64' 14. Sandy fire clay......................................

-- - _ 20 15. Slates and shales.........................................
16. Sandstone ...........................................

t 17. Grayish slates..........................................
y 60, 18. Coal, Upper Kittanning..................................

6 19. Fire clay, impure.....................................
20. Limestone, Johnstown cement............................

-21. Dark slates and shales...................................
506 22. Sandy shales with ore nodules...........................

23. Carbonate iron ore band ................ ........... ...
- -=, 24. Black slates.---....................-......

-G _i1 25. Coal, Middle Kittanning..............................
S 26. Slates . .............................................

27. Shales......-...--..............---.--.-----..............

F 4 28. Black slate and shale................................
3 29. Coal, Lower Kittanning ..................................

30. Sandstone.....----.... ............................
32. Shales and clay slates..... ...........................

Coal ........ thin

13' 33. Clarion coal...... ...... Sandstone.. 5' Coal.
Coal........ 1'

34. Fire clay...........................................
35. Shales....................................................

F1.74.-Section near 36. Sandstone, heavy, compact.
Lockport and Boli-
var, Ia. Total....... ......................................

6
3

10
3
8
7

15

3
5

10
7
3

20
10

6

6
3

20
20

0
10

8
10
30

.5
10
13

l

I
1

63

w111e. j 115

Ft. in.
3 6

42

15

25

2

45

4
45

3

40

4
20

3
30

281 6

8

52

2 9

64

1 10

59 6

1

48

5

28

6

2
10

2881
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Section near Laughliltstoit, JennyltU I.- n the VIcinit. of ljaugi-

linstown, W estmoreland Coity, and 10 miles south fron Bolivir, Dr.
Jno. J. Stevenson (KKK, p. 135) reports the Lower Coal Measures with
the following structure (Fig. 75):

Laurel Lun, Ligonier Township, Westmoreland County, Penn8yl-
van ia.

[See map, J p.] Ft. in. Ft. in.
1. Coal, Upper Freeport ................................... 4
2. Clay ................................................... 6
3. Fire clay, non-plastic................................... 2
4. Sandstone............................................... 1
5. Concealed .................... ........................... 11 } 62

29 * 6. Sandstone.............................................. 1
7. Concealed.............................................. 29
8. Shale ................................................... 12 3

Coal, Lower Freeport ................................... 0 6
-10. shals..-".""-"-..............................,......... 10 tg

11. Concealed................ ............................ 8 18
(Coal..................1 6"

12. Coal, Upper Kittanning Slhaly sandstone......"5' o'/ 6 7
(Coal..................i'I 6713. Shale..................... . ............. 1

6 - 14. Limestone, Johnstown ( te .... 11 6 J t4 6
Cemuent.............. SLmlnest.o.e............9 01 6

S 15. shale..................................................... 30
16. Coal, Middle Kittanning ............................... 3 6
17. Concealed........................................... 25
18. Sandstone.............................................. 25 51 6
19. Shale............................................ . . 1 6

(Coal......."..._....1.. 6,,1
(.Clay................ 0' 2"

20. Coal, Lower Kittanninfg; Cod. ... ... ---- 1' 01"- 5 2Coal, slaty.......... 0' 6"
.........._ ICal bonaceous shale.1' 8")

- - - 21. Clay .............................................. 5
22. Massive sandstone, coarse..................... ..... 35
2:3. Sla e.................................................... 20

:-_- )s 24. Iron ore................................................
- -z 25. Shale .. .................................................. 15
- - zs' 26. Coa), Clarion ..... ... ..................................

27. Shale. ...... .. ........................................ 25
- 28. Top of No. XI.

Fir. 75.-Section on
Laurel Run, Pa.

l'im

Total ...................... ..................... 295 9

Section on Cucumber nun, Stewart Township, Fayette County, iPcnitsyl-
vania.-in this same basin (Ligonier) and o southwest-
ward near the Youghiogheny River, in Fayette County,
the Lower Coal Measures exhibit the following structure
(Fig. 76) on Cucumber Run, as reported by Stevenson
(KKK, p. 89):

(Cicunber Run, Stewart Township, Fayette County, P'ennsylrania.
40 [See 1eap, K n.\ 1t. Ft. in.

1. Coal, Upper Freeport..............-- -.-................... 3
2. Clay....................................................... 3)
3. Limestone, lreeport......................................... 5 44
4. lire clay, Bolivar, and shile ............................... 1V

40 5. Shale, sandy ....... .. ................................... 20
6. Coal, Lower Freeport (?)......................- ....... ..... 0 8
7. Shale, sandy.. .........--------- -....-............ 30

10' (Coal.....2' 3''

8. Coal, Upper Xittanning(?) 1lav......0' 4''y........ , 5 11
zs' Coal...... 3' 4'r

9. Clay ....................................................... 3
10. Sandstone, Freeport(?)..................................... 40 83
11. Concealed (mostly sandstone) ........... ..................... 40
12. Coal, Middle Kittanning...................................... blossom

eo 13. Sandstone ................................................... 10 .
14. Concealed...... -................................... 25 5
15. Coal, Lower Kittannuing.................................... bInssomn
1W. Concealed. ...... . ....................................... 60
17. Coal, Clarion or Brookville.................................. 2 3* 18. Sl anoild clay. .............................................. 10

76.-- Section on 19. Sandstomn, Massive, top o X1.
Cum iber 1:n1, Fay-
Otto County, Pa. Total... .......................... 0.................... ..

116

27;3 10
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Section at rcwebury, West iVirinia.-Newburg, on the Baltimore and
Ohio Railroad, in Preston County, West Virginia, is situated at the
center of the same coal basin as Bolivar, Ligonier, etc., and there a
deep shaft reveals the following structure (Fig. 77) for the Lower Coal
Measures:

Shaft at Newbury, Preston County, West Virginia.

[Sec map, 0 m.]

Coal, Upper Freeport .......... -Coal ------------ 2 ......... jCoal and slalo.. 2' 4" ........

Sbales....................................................................
Sandstone ..............................................

Limestone, Upper Freeport................................................. ....

Shales ...................................................................

Iron ore..........................................................................

v

- ; 06 8 4.

108

-74

f ' '2}73"

15

Ff0.77 -Section at
Newburg, W. Va.

7. Sales ................................................

8. Fire clay (horizon of Lower Freeport coal)...........

9. Shales, gray.........................................

10. Shale, dark ...........................................

11. Shale, gray .......................................

12. Sandstone, Freeport..................................

ICoal . 1 0")
13. Coal, Upper and M iddle 1 C s

K it taning.... ....... Fire clay.- 2' 0' I
Coal, good. 2' 0")

14. Fire clay and shales with iron ore nodules............

Coal ............. 0' 10"1
Shale, gray.......I0' 10I
Coal ............. 0' ' I

15. Coal, Lower Kittanning { Coal, bony .0' 3'' ; ..
Coal, main bench .4' 6"
Black slate . .. 0' 6"

t Coal ............. 2' 0")

16. sandstone and shalo ..................................

17. Pebbly sandstone, top of XII.

Total.......... ......... .........................

Ft. in. Ft. in.

5 4

8
18

8

6

1
4

14

11

9
74

45

108

7 3

1i

9 5

38

230

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
foal 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.

WHITE.

1.

2.

3.

4.

5.

6.
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Section at Johl nJ/vu, /'c11 tSy,/lrn(i ,.-- ulhntStt)wnI, P eImsylvania, 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 (I, pp. 308, 309):

Vicinity of John8town, Cambria County, Pennsylvania.

[See map, I q.]

Coal, Tpper Freeport..........................................................
ire clay..................................................................

Sales .........................................................................
Sandstono.......................................................................
Sales ............................

Kidny Ore.................................................................
Sales ...................................................... ..................
Sandstone ..............................................................
Sales ........... ................................................................

Coal, Lower Freeport ..........................................................
Shale ..............................."".........................................

Liniestone, Lower Freeport....................................................
Iron-stained shales-..-----..................................................
Sandstone, gray, micaceous....................................................
Slates.................................................... .....................
Coal, Upper Kittanning .......................................................
Fire clay.................. ...........................................
Limestone, Johnstown Cement................................................
Fire clay, impure..............................................................

Pg===.== 3
- 1

4

!a

- 6,

J 6

16.

28

z8'

Fi;. 78.--Section near
Johnstown, Pa.

20. Slates, with iron ore ..............................
21. Slate .. "........................................
22. Black slates, with iron ore........................

Coal.0' 3"
23. CoalMiddleKittanning Slate..1.. 1' 0" ......

Coal...... 0' 3"
24. Thin black slates..................................
25. Coal ..............................................
26. Fire clay .........................................
27. Sandstone, gray ..................................
28. Sandstone, wavy, gray............................
29. Iron-stained slates ...............................

30. Coal, Lower Kittanning ........................

3L Fire clay......................................
32. (Gray slates and shales..............................

33. Massive black sales .............................
34. Gray sandstone ...................................
35. Massive black slate...............................

36. Coal, thin..... .................................
37. Lack slates........................................
38. Gray sandstone...................................
39. Thin gray slates ............................. ....

(Coal ...... 4' 6"
40. Coal, Clarion........... tlat.---.- 0' 6"( _...

1Coal ...-.. 1' 10" S
41. Fire clay.....................................
42. ( ray slates..................... ...................
43. white massive sandstone, top of XII.

Ft. in. Ft. in.
:3 0

1
5

10

5

0
15
15

3

0
3

17
21

4

0

7
8
8

11

1:1
0
4

13
4
6

:3

21
15

5
5

1
4
6

1

9

10 ,

I

6
I

~1
J

9.1

9

1

51 10

2 6

45 6

3 6

39 9

1 6

40 9

3 6

G0 0

G

3
28

10

0
0

Total.............................................

118

1.
2.
3.

4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

292 8
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Section at Concmaugqh, near Johnstotn, Pennsylvania.-T he writer
compiled a section of the Lower Coal Measures at Conemaugh and else-

where in the vicinity of Johnstown, which differs only
-6 in minor details from that of Mr. Fulton. It reads as
~46' follows (Fig. 79) :

n- 11 -t

-404

" i71

=s'

Fm. 79.-Section at
Conemaugh, Pa.

Near Johnslown, Pennsylvania.

[See map, I q.j
1. Coal, Upper Freeport...................................
2. Fire clay and sandy shales .............................
3. Col, Lower Freeport ..................................
4. Sales and sand4y beds..................................
5. Srmdstone, massive .-........... ...............

6. Coal. Upper Kittanning .............................
7. Shale.................. .................... .........

8. Limestone e, Johnstown Lime stone....' 6"
Cement..... .Shler and iron ore 1' 6'...-

Linmestone..........4 6
9. Dark sandy shales with iron ore........................

Coal and slate..0' 6")
10. Coal, Middle Kittanning. Slate........... 0' 6" .

Slaty coal ...... 0' 10" S
11. Shales, drab ............................................
12. Coal....................................................
13. Impure fire clay........................................
14. Sandstone, gray micaceous .............................
15. Sandy sales ............... .......................
16. Coal, Lower Kittanning ...............................
17. Shales, sardy ...........................................
1,. Coal, Clarion............................................
19. Pire clay ..................................
20. Concealed and shales...................................
21. Top of XII.

Total.................................................

Section in Jackson Township, Cambria County, Pennsylvania.- In Jack-
son Township, Cambria County, 8 miles northeast of Johnstown, a

well was once drilled for oil, and I obtained from the con-
tractor the following record (Fig. 80) of the strata repre-
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, Pennsyltania.

[Seo map, I q.j
Ft. in.

1. Coal, Upper Freeport...................................................

39 2. Fire clay and slate ...............................................
3. Sandstone, gray ........................................................
4. Slate, drab......................................................
5. Coal, Lower Freeport.... .........................................

4s' 6. Fire clay and limestone .............. .................................
7. " Soapstone " (shale) ..............................................
8. Sandstone, gray ........................................................

. 9. Coal and slate, Lower Kittanning ..................................

S 0. Sandstone, gray ................................................
11. Shale........r..........................................................

' 12. Coal, Clarion.....................................................
13. Fire clay .............................................................
14. Slate, gray...............................................................

ion 15. Hard sandstone, top of XII.
wn-

ria

3
6

44
2
4
6

56
36

6
48

3
6
3

55

T otal.o... .......................................... . ........... . 279 8

wtrIr .

in.
6

7

Ft. in. Ft.
3

40
0

20
40

3
6

6 41 0

1 10

0

8

33

15

1

45
5

71

3
30

5

15

281 11

se

8

Fir. 80.-Sect
in Jackson To
ship, Canb
County, Pa.

6
6

I

1

|
I
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Section on Ben's Creck,-'6ambria C runty, Panusyit rania .-- Near the

eastern border of Cambria County, along the waters of beu's Creek, in
Washington Township, the following section (Fig. 81) is reported by
Mr. Franklin Platt (H2, p. 48):

Ben's Creek, Cambria Coon ty, Pennsylvania.

[See map, I <1.1

1. Coal, rpner Freeport ..........................................................

2. Fire clay .. .................. ....................................

3. Black slates and sliales.........................................................

4. Limestone, Upper Freeport ...................................................

5. Interval........................................................................

6. Sandstone.................... .............................. ..................

(Coal .................. 0' 2"
7. Coal, Lower Freeport....... Sas-stone ............ 2' 0" -

7ColLoeFreot Fire cla5' and shale -.. 6' 0'".................-

lCoal................. 2' 0")
8. Fire clay ...............................................................

9. Limestone, Lower Freeport............. ........................

10. Shales, iron-bearing ................... ........................................

11. Coal, sm ut................................................................. ....

12. Fire clay, shales, with ore balls.................................................

13. Coal, smut.............................................................

14. Fire clay .............................................. ....

15. Slates and shales................................................ ................

16. Black slates ....................... ..... ........ . .. . .. . . .. .. . . . . .

17. Coal, Upper Kittanning ..................................................

18. Fire clay ............. ..................................................

4; 0 25
55e

1 !

12(0

15' 3 1

r23u

16

CreI, CamrI C10 ty

Pa.

Ft. in. Ft. in.
4 4

6

15

7

15

12

2

2

15

0

5

0

'1

6

7

1
19. D rab shales........................................ 25

20.

21.

22.

2:3.

24.

25.

26.

27.

28.

29.

30.
31.

32.

li.

34.
:35.
36.

37.

38.

Sandstone, fine grained ............................

Black slate.........................................

Coal, slaty, Middle Kittanning.--------.--------

Fire clay ...........................................

Sandstone..........................................

Fire clay, shale.....................................

Black slate.........................................

Coal, Lower Kittanning............................
Sandstone and shale................................

Coal. Clarion .....................................

F ire clay . .. . . .. . . ........ ................ .

Sandstone............... ............

Dove-colored shale, with or ..................... .

Sandstone..........................................

Fire clay, shale ...................... .............

Coal, Brookvillo....................... .............

Fire clay......................................

Concealed.....................................

Top of XII.

30

0

5

10

5

5

0

10

3

2

J

J

10 2

6

2

3

91.
31

10

Total..............................................

38 11

2 6

56 9

2

20

3

18

5

20 10

1 8

25

263 2

120

55

i
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Section near Stoyestown, Pennsylilania.-In the vicinity of Stoyes-
town, on Stony Creek, Somerset County, Pennsylvania, near the center

of the basin between the Viaduct and Negro Mountain
anticlines, the series exhibits the following structure
(Fig. 82) according to Mr. Franklin Platt (H3, p. 129):

70'

Stoyestown, Somerset County, Pen sylvania.

85' 35'6

6

,3o"

Fli,.82.-Section near
Stoyestown, Pa.

[See map, J q.]

Coal..... 3')
1. Coal, Upper Freeport .. Shale...... 8' "............-..

iCoal....... 3$ . .
2. Interval .......... ..................................
3. lBlack slates ............. ............................
4 Coal, Lower Freeport.....................................
5. Fire clay..................................................
6. Limestone, Lower Freeport ...............................
7. Interval ..................................................
8. Sandstone, massi e .......................................
9. Black slates ..........................................

10. Coal, Upper Kittanning...................................
11. Black slate................................................
12. Limestone, Johnstown Cement ...........................
13. Fire clay .................................................
14. Interval ..................................................
15. Black slates ..............................................
16. Coal, Clarion..............................................
17. Interval, concealed .......................................
18. Top of No. X1L.

Total...................................................

Ft. in. Ft. in.

14

701.
3
2

7
30

8

0
7

85
3

6

53

4

05 6

6
30

272 6

Section at Pinkerton Point, Pennsylrania.-On the Castleman liver
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) (I13, pp. 202, 203):

6'6

- -"ru z

-, 4

Fn. 83.-Soction at,
Pinkerton P o i n t,
Somerset County,
Pa.

Pinkerton Point, Somerset County, Petnsyltania.

[See map, L o.]
rt. in. Ft. in.

1. Tpper Freeport Coal (absent)............................
2. Limestone, feiruginous, Upper Freeport ... ............
3. Interval..................................................
4. Sandstone.............. .................................

Coal.............. 2' 3"
5. Coal, Upper Kittanning Shale and fire clay 2' 0" .

Coal............... 1' 3"S
6. Limestone, Johnstown Cementt. .............. .... ....
7. Interval..................................................
8. Sandstone................................................
9. Black slate.............................................

10. Coal, Middle Kittanning ..............................
11. Fire clay, with ore...................................
12. Sandstone..................................... .........
13. Black slates .............................................
14. Coal.................................................
15. Fire clay with iron-ore balls..............................
16. Slate and clay............................................
17. Coal, Lower Kittainning.................................
18. Fire clay ............................. ...................
19. Sales, with ore balls.....................................
20. Sandstone, brownish .....................................
21. Coal, Clarion .................. ..........................
22. Fire clay .................................................
23. Sandstone.............................................
24. Slates, dark colored ......................................
25. Massive sandstone, top of No. XII.

Total ..................................................

wint'.]

3 2

77
2

65
10

6
69

8
7

3
4

10
0
3

l0

I1)

10

5 6

90

1

31 6

6]
6I

6I(

2

31

16
4

18

267
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Section near
the summit of

5

Fin. St-Section
near Cresson, Pa.

Cresson, Pennsylrania.- An oil lporilig near Cresson, on
the Alleghany Mountains, gives the following measure-
ments (Fig. 84) for the Lower Coal Measures (112 page
30):

Boring at Cresson, Cambria County, Pennsylcainia.

(See map, I1 r.]
Ft. in.

1. Coal, Upper Freeport .......................................... :.... 5
2. Limestone, Upper Freeport ........................................... 2
3. Mixed drilling ....................................................... 39

4. Coal, Lower Freeport ................................................ 4

5. Shelly "soapstone" (sandstones and shales)....................... 115

6. Cannel coal .......................................................... 0 10

7. Slate ........... ................... ................................ 35

8. Coal, mixed with sandstone .......................................... 49

9. Hard sandstone (No. XII).

Total.............................................................. 249 10

Section at Bennington, Pennsylvania.-Just over the
crest of the Alleghany Mountains, at Bennington, Plair
County, the following section (Fig. 85) of this series has
been carefully worked out by Mr, John Fulton and

Franklin Platt (112, pp. 3, 4):

Bennington, Blair County, Pennsylvania.

[See map, 1 r.]

31.
62'

20'

23 ' ?7

-13

Fi. 85.--Setion at
Bennington, Pa.

1. Coal, Upper Freeport....................,.............
2. Fire clay, impute ..... ........................
3. Sandstone and black slates............................
4. Limestone, Upper Freeport............................
5. Ferrnginouns slates and shales....... ...............
6. Sandstones and sandy shales...........................
7. Coal...............................................
8. Fire clay.........................................
9. Sandstone, drab........................................

10. Black slates............................................
11. Coal, Upper Kittanning................................
12. Drab slates, with iron balls............................
13. Sandstone..............................................
14. Blue slates,.............................................
15. Sandstone, massive ....................................
16. Slates ..................................................

(Coal...- 0' 6"
17. Coal, Middle Kittanning... Slate ...... 0' 6" .

Coal....... 1' 8"
18. Fire clay, impure ......................................
19. Sandstone..............................................
20. Slate...................................................
21. Coal ..... .........................................
22. Sandstone..............................................
23. Black slates............................................
24. Coal, Lower Kittanning ...............................
25. lire clay, good..........................................
26. Sales ...................................................
27. Black slates........................................
28. Coal, Clarion...........................................
29. Slates ..................................................
30. ( ray sandstone .........................................
31. Coal, Brookville........................................
32. Fire clay..................................... .........
33. Sandstone, massive, No. XII.

Total................................................

Ft. in; Ft. in.
5 6

2 1
20 I

3 ; 65
20
20

3
1

21 42
20

2 10
i1
0 7

13 52 115
12 6 2

2 8

6
12

1
0
7
8

35 531
4 [

10)
3 6

3
29 34

2

1 8
23 27
44

4
5

......... 283 8

122 Ia"..
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Section at Clearfield, Pennsylvania.-At the town of Clearfield, Clear-
field County, Pennsylvania, the following section (Fig. 86) was made
by the writer:

4.4

sd

10'

70

-

----

Fu'. 86.-Section at
Clearfield, tPa.

Clearfeld, Pennsylvania.

[ See map, S.]
fCoal, bony. 1' 3")

1. Coal, Upper Freeport ... ' Co0' g.........i..

(Coal ....... 1' 6"
2. Concealed, and shales.....................................
3. Coal, Lower Freeport.....................................
4. Shales ....................................................
5. Sandstone, massive, gray, Freeport........................
6. Shales, sandy ...........................................
7. Coal, Middle Kittanning.. ...............................
8. Shales, and concealed.....................................
9. Coal, Lower Kittanning ..................................

10. Sandy shales .......................... ......... . .
11. Fire clay .................................................
12. Sandstone, flaggy.........................................
13. Shales, dark ........ ......................... .......

(Coal, slaty........... 1' 6"
14. Coal, Clarion..... Fire clay and shalc's. 8' 0" .........

Coal, good......... 1 0"
15. Fire clay and shales......................................

( Coal, slaty. 0' 4")
16. Coal, Brookville.... < Shale...... 0' 12" -...........

(Coal.--0' 8)
17. Fire clay and concealed ........................... ...
18. Hard massive sandstone, top of No. XII, in bed of Sus-

quehanna River.

Total..................................................

Section near ]lorrisdale, Pennsylvania.-Near Mo rrisdale, Clearfield
County, the following section (Fig. 87) is reported by Mr. H. Martyn
Chance (1i7, p. 61):

Near Morrisdale, Clearfield County, Pennsylvania.

[See map, F t.]

1. Coal, Upper Freeport............................
I 36 2. Fire clay and shales ............... .........

3. Coal, Lower Freeport .................................I 4. Fire clay............................................

,5. Limestone, Lower Freeport................ .
6. Slate and sandstone...... .....................
7. Coal,Upper Kittanning-----------------------

7 C e 8. F ire clay .............................................

A, LL' w9. Limestone, Johnstown Cement ...... ..........

is'sd 10. Fire clay and sandstone with iron ore ................
e 11. Black slate..... ............................

12. Coal .
13. Sandstone ............................ ...............

L' s Coal ....... 0' 6"
14. Coal, Middle Kittanning. Sandstone. 3' 3" .......

(Coal.....-0' 10"
15. Sandstone........................................ ....

s' 16. Slate....................................... -.... ---

17. Coal, Lower Kittanning ..............................
18. Interval to top of No. XII, estimated, abont ..........

Total...............................................
Fic'. 87. - Section near

Morrisdale, Pa.

Ft. in. Ft. in.
2 6

32 6
4 6

2 6
2 }

39 J
3 3

2 5
8 10

8 9
0 9,

15 6)

25> 8
3 4

43 6

2 10

19 6

4 7

29

5' 6
75

239 5

WmITT S

Ft. Ft. in.

10 ,
25

25
8
6
6

4

6

6

6

4

50
2

70

1
35

2

45

10

10

2

237 10

1
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Section at Sterling Mines, near Ilnut.zale, Penncilleania.-At the
Sterling mines of R. 1. Powell's Sons & Co., Clearfield County, a
diamond-drill boring was sunk through the Lower Coal Measures, be-
ginning 10 feet below the level of the main coal mined in that region.
I copied the record of this bore hole from the office of the company,
and it, combined with the surface exposures, gives the following suc-
cession (Fig. 88):

Boring at Sterling Mines, near Hontzdale, Clearfteld County, Pennsylvania.

ISee map, G s.]
Ft. Tl. in.

1. Coal UpperFreeport. ne coal ............................ ' 0"I. Col, Uper reeprt.. Coal, somretirnes a thin slate in center-- 4 ' i----------

2. Concealed .----- ...........................................--.--- -. -----------.--- 10

3. Surface material in drill hole....................................................... 16 42

4. Dark slate --- ---.-- -- -- -----------------......-........... -..........-- . 16

Shale, sandstone, and slate ............. ' 6"
5. Coal, Lower Freeport ... Soft shale............................... 1' 0" . -.... 13

Sandstone ............................... 
1' 0",

S Coal ---- ------------------------ 1' 0"
6. Sandy shale.............................1' ..... 5

A? 7. Hard sandstone, Freeport ............................... 31 50

6 8. Dark slate ............................................... 11
aT

9. Coal, Upper Kittanning.................................. 3

10. Fire clay................................................ 2
3r 33

SO 11. Dark slate............................................... 31
- 12. Coal, Middle Kittanning ................................. 1

13. Slate........................................... .......... 3 1

2 , 3J' 14. Sandy shale............................................... 9 19

15. Slate..................................................... 7

16. Coal, Lower Kittanning ................................. 4

17. Fire clay...................... 1
... .... .... 18. Slate...................................................... 9

1.lt63
-a' 19. Sandstone, close, hard ............. 32

F a 20. Shales............................................... 21 J
21. Coal, Clarion..............................................3

22. Hard slate.............................................. 4 6

Sterling Mines,
near'Houtzdale,Pa. Total........................................................ 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 connection 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, wlhile crowning 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.-Ii the Broad Top coal basiin, Shoup's Run, Huutingdon

County, Pennsylvania, the Lower Coal Measures exhibit
the following structure (Fig. 89), as given by the writer
in T 3, Geological Survey of Pennsylvania, page 46:

100

-_== 50'

Fm. 89.-Sectiou
at Shoup's Run,
Broad Top Ba-
sinHuntingdon
County, Pa.

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

[See map, J t.] Ft.
1. Coal, Upper Freeport ................................................... 1

2. Sandy shales and sandstone ............................................ 100

3. Coal, Upper Kittanning............... ................................. 2

4. Shales and sandstone.................................................... 16

5. Coal, M iddle Kittanning ................................................ 4

6. Shales and shaly sandstone.............................................. 50

7. Coal, Lower Kittanning.................... ............................ 6
8. Shales and concealed.................................................... 20

9. Massive conglomerate.

Total. ............. ............ .................................... 1 9

Section in East Broad Top Basin, Hiuntingdon County, Pennsylania.-
In the East Broad Top region of Huntingdon County the structure is
thus (Fig. 90) given by Mr. H. N. Sinis (T3, p. 68):

East Broad Top Basin, Huntingdon County, Pennsylvania.

[See map, J t.]

-1

l'

69'

46

4!e0

- 10

1'ta. 90.-Seel ion in I
Broad Top ayin, If
ingdon County, 'a-.

1. Coal and slate, Upper Freeport.........................

2. Concealed .............................................

3. Conglomerate, small pebbles........................
4. Massive, light gray, pebbly sandstone, slightly argilla-

ceous at top .......................................

5. Concealed..............................................

6. Sandstone, micaceous..................................

7. Concealed to top of shaft .... . . . .......

8. Datk gray slate with iron ore balls....................
9. Sandstone, micaceous, dark gray .......................

Coal..-......... 2' 7"
10. Coal, Upper Kittanning Black slate .... 0' 5".

1654 Coal............ O' 3"

11. Sandstone, slaty ......................................

12. Coal, M iddle Kittanning............._............. -

13. Concealed .......................-----.........--......

14. Blue clay shales ..... .........................

15. Concealed .......................... .....--------- ---

16. Yellow slialy sandstone ...............................

17. Dark gray sandy slate ................................

35 18. Black slate, sandy .....................................

Coal, top bench. 1' 6''
19. Coal, Lower Kittanning Ilord slate, part ing. 0' 4"

(ast Coal, bottom bench. - 0"

IFt. in. 'Ft. in.
2

10 )
10

69

4

2

31

30

5

6

10

165 4

3 3

2 9

4

4

3

8

3

5

11

6

61

I

35

3 10

216 2Total ................. .......... .............
ant-
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Section in Broad 'Tp Basin, Rc<(ord County, Pennsylvania.-In the
Broa(l To) Iasin of hedftord Coiuty, Pennsylvania, the structure is

thus (Ig.91) given by Stevenson (T:, pp. 59 and G0):

51

1.

3.

3.
4.

5.

6.

7.

8.

9.

10.

H1.

'4genu

iv4

Flu. 91.-Section in
Broad Top Iasin,
Pa.

L'road Top Basin, Bcdjford County, Penusylrania.

[See map, J t.]
Ft. kt. in.

Coal, Upper Freeport...............-r t--..-- -.. . . ... ..

Shales and sandstones . ...... .... .-- .---- ------ --

Coal, Upper Iiitaanniu...................................

Clay ...............................................-- -..

Sandstone................................... -. -. ----....

Coal, Middle Kittanni tn...........n.---- ..-------i-----

Clay ......................................... ..

Sandstone and shalea........ ...................- e . .....

Coal, Lower Kittanuing ..........................--...--.-

Clay .l ay..... . . .................................. .

o. .II, .o.lo..erate.

Total ................................................

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-
iug successionl (Fig. 92):

Piedmont, Mineral County, Vs Tirginia.

a s

o' J

6.5' ,

5

3,

40

Fn,. 92.-Section at
Piedumont, . Va.

fSee meap, N p.]

(oal .......... 2
1. Coal, Upper Freeport.... Shale and bone. 1'. .........

Coal........ ... 2'
2. Concealed .......... .................
3. Shale, bluish................................................
4. Coal, Lower Freeport.....................................

5. Fire clay ...................................................

6. Concealed ..................................................
7. Sandstone, hard.............................................
8. Sandstone, shaly..... ..................................
9. Shales, sandstone, and concealed...... ................ ......

10. Coal, Upper Kittanning. m- sCoal.......lat..

11. Dark whales, and concealed.........-..-.-.................
12. Massive sandstone, gray....................................
13. Shales, drab................................................

Coal, slaty.. 1' 0" 1
Coal, bony . 0' 8" '

14. Coal, Lower Kittanning Coal, good.. 1' 4" ...........
Slate, hard . 0' 4"|

[Coal, good. 2 6"J
15. Fire clay, sandy ............................---------....
16. Shales, with nodular iron ore............................
17. Fire clay, impure...........................................
18. Flaggy sandstone .....................................
19. Concealed ..........................
20. Fire clay, sandy ............................... ...........
21. Flaggy sandstone and sandy shales ........................
22. Concealed, and sandy shales................................
23. Top of No. X1I.

Total.................. .....................

12G

5
93

1 6
2

28

4

56

26

3

1903

6

505

Ft. Ft. in.
5

10 20
10

2

10
2 -. 74
5

55

7

10
501 65
5f

5 61

3
2

4

20 }

25
10
25 J

89

40

307 01
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Section near Maple Swamp water tank, West Virqinia Central Rail-
road, jlineral County, West Virin'ia.-Near Maple Swamp water tank,

on the West Virgiiiia Cetitral Iailroad, Imineral County,
West Virginia, these beds exhibit the following structure

(Ftig. 93):60'

On North Plotac at Maple Swamp water tank, Weot Virginia CentralLSailroad.
55" [See map, N p.]

Coal-------... 0' 5"
1. Coal, Upper Freeport -- Bonie and slate.. 1' 4" ....................

Coal.----------- 2' 6"
2. Concealed .....................................................

45 3. Coal, Lower Freeport.................... ............................
4. Concealed .... ......................................................
5. Coal, Upper Kitt anning ...............................................

3't'5" 6. Concealed, and slate.......................
Coal...... ......3' 0" .
Coal7. Coal, Lower Rittanning (Slate-........... 2' 0"1--- " .......-.-...
Coal........ ... 1' 5")

8. Concealed,and sandstone.............................................
05 9. Coal. Clarion ....................................................

10. Sales, and concealed .................................................
11. Massive sandstone, top of No. XII.

Ft. in.

4

60
1

55
1

45

6

8>
2

45

3

5

a

Total ........................................... ................... 305 4

43 Section near Thomas, West Virginia.-At the head of
the North Potomac and on the Ch1 eat River side of the

Fia.3.-On North -neat Alleghany watershed, we get a fine exposure of the
Potomac~ at Ma-
ld"Swalnp Wa. Lower Coal Measures in the vicinity of Thomas, Tucker
ter Tank, Wcst
virinia C. County, West Virginia. The exposures have been made
tral Railroad. by the mining and grading operations of the West Vir-

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

4"

Fi- - N ear
--- - -n e r

Cony N- Va

Near i'tontas, Tucker County, W1'est iryinia.

[See map, o o.]

Coal..................
1. Coal, Upper Freeport .. Bone and bony coal .. 2'........

Coal................. 3'
2. Sandy sales, weathering VeddislI........................ .

Coal ................ 2"
3. Coal, Lower Freeport .. Shale ................ 4' ..... _-.

4 Coal ................... s
4. Concealed .--...................................----....... -
5. Massive pebbly sandstone, Freeport.......................
6. Coal, streak, Upper Kittanning ..............................
7. Fire clay and whales .-............... ----- ...---------.

Coal, good ........ 1' 5"
Slate.............. 0' 4"

8. Coal, Middle and Lower , Coal, good ........ 1' 0"

Kittanning........... Ste.............0' 3" '.--- Coal, good . 3' 6"
I Shale, gray ....... 1' 6"
[Coal, slaty ........ 3' 0" 1

9. Concealed...............................-.--.-------------.
10. M assive sandstone...................... ......------- .....

11. Shales .--...-----........----------------- --------------...
12. Iron ore, buhrstone...................................-...
13. Limestone, ferriferous ...................................
14. Sales and sandstone ................................ ......
15. Coal, Clarion....-.................-.....................
16. Shales .......------.....-.......------..-----------------.
17. Sandstone, top of No. XII.

Total ................................................

R. Ft. in.

8

40

1 6
10 a

10 r 70w0 S

35

11

5
20 1

2'
1

35

65

3
40

273 6

« 11 11 )
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Section near Mfoatsville, Barbour County, West Virginia.-Near Moats-
ville, Barbour County, West Virginia, on the Tygart's Valley Itiver,

the following section of the Lower Coal Measures is ex-
posed (Fig. 95):

Near Moatsville, Barbour County, We'st Virginia.

- [See map, O m.] Ft. Ft. in.

20 1. Coal, Upper Freeport ......................................... 3
2. Concealed, and sandy sales .................................. 50

Slaty coal and slate. 0' 6" 1
Shale and lire clay.. 4' 0'

- 3. Coal, Lower Freeport.. Coal ----- ....... 2' 0" ....... 8
Dark bony clay..... 0' 3"
Coal ............... 1')3

4. Concealed .................................................... 20
5. Sandstone, massive, gray ................................... 35
6. Concealed ................................................. 35 105
7. Dark blue shale.............................................. 5
8. Tlggy sandstone and oeal e ................ ............. 10

-- - 9. Limiestone, gray, Camipbell's Creek._.....................
10. Shales, and massive sandstone ................................... 20

(Coal... 0"'12")
- -11. Coal, Lower Kittanning.... Shales. ' 0" ................ 12 6

(Coal.. 3' 0"
12. Concealed ....... ............... .............................. 20

FtG. 95.-Section 13. White pebbly sandstone, top of No. XLI.

near Moats- Total .......................................................... 220 6
ville, W. Va.

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

Valley Falls, Taylor County, West Virm nia.

13._- -_ , 4
5H'

7'IS

-6 

l

z'-_s
- 3,

-
-. ,

FI. 96.-S e c t i o n
near Valley Falls,
W. Va.

[See map, N 1.]
1. Coal, Upper Fr eport.......................................
2. Concealed and sales .......................................
3. Sandstone...................................................
4. Blue shales..................................................

(Coal .............. 0' :1

Slate, gray........ 0' 6"
Coal ....... ...... 1 ;,

5. Coal, Lower Freeport.. . Shale ............. 2' 11"
Coal, boiy cannel. 0' 6"

IShale, gi y . ...... ' 8
ICoal .............. 1' 3"

6. Dark shales.................................................
7. Sandstone, Freeport ........................................
8. Sales, blue .............. .................................

(oal...3' 1")
9. Coal, Upper Kittanning . 1 hale, gray 0' 1" .--.--.-----

Coal, bony.. 0' 7"
10. Sales, dark gray ish........................................
11. Coal, MiIddle Kit tanning....................................
12. Shales and flasgy sandstone ................................
13. Limestone, siliceous ..........................................
14. Sandstone, tiaggy.. ...... .............................
15. Sales, contailnig iron ore nodules.......................
16. Limestone, dark blue, Campbell's Creek.....................
17. Sales ..--- -----...--.-.-............................-
18. Coal, Lower Kittannin.-----.................................
19. Fire clay.. ................ ...............................
20. Sandstone, flaggy ............................................
21. Sandy shales, and concealed ................................
22. Sandstone, hard,micaceons .. . . . . . .......

Coal.. 0' 2")
23. Coal, Clarion......... Shale. 0' 10"

(Coal.. 0' 2")
24. Sales, and concealed .... ........... ...................
25. Sandstone, massive, top of No. XI.

Ft.

40
15

4

Ft. in.
3

59

7 4

37
15 } 55

3

8
1
2
5
1

20

5

20
15

1.

I

3

16
1

37

5

45

9

1 2

25

Total ................................................ , ........ 258 3

In this last section, and also in the prece(Iing one (Fig. 95), a bed of
impure, siliceous Iiinestoue occurs in the shale interval above the Lower

128
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Kittanning coal. It occupies the saie geological horizon as the thin,
siliceous limestone above the Caupbell's Creek (Lower Kittanning)
coal on the Big Kanawha River, and hence I have identified it with
that strataui.

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

Near Nu.uzn's Milt, Mariou County, Vest Virginia.

.. ...101

30,
-L a-

61

25

- -- 40 4e

F1(:. 97. -Section near
N Izmi's Mill, Marion
County, w. va.

Ifi

Fir: 98.- Sct io n
uder Clarksbnrg,
V. Va

[See map, N 1.]

1. Coal, Upper Freeport .................................
2. Clay .. ............... ............................
3. Sandstone.......................... ...................
4. Limestone, Upper Freeport.......................
5. Shales and concealed.................................
6. Sandstone, coarse .....................................
7. Sales, sandy, drab ............... ............ .....
8. Coal, Lower Freeport .. . . . . .......
9. Shales and concealed ..............................

10. Massive sandstone, Freeport..........................
11. Coal, Upper Kittnnng...........-................
12. Sales, dark, sandy, with limy beds...................
1:3. Black slate.........................................
14. Coal, slaty, Middle Kittanning......................
15. Sales and sandy beds.................................
16. Coal, Lower Kittanning...............................
17. Fire clay .........................................
18. Sandstone, flaggy ....................................
19. Dark shales with iron ore nodules ....................
20. Iron ore, Ferriferous limestone horizon..............
21. llark shales .........................................
22. Black slate.......................................
23. Coal, Clarion..........................................
24. Fire clay, sandy.......................................
25. Dark shales, with iron ore niggets near middle ......
21i. laggy salidson (...........
27. Concealed and coal lossom, Brookville...............
28. No. Xl, conglomerate.

Ft. in. Ft. in.
3

2)
15 |

3 5813 58
10
15

5 7
3'9
25 55

2
40 4:

3 2

20

5
12
0

2

3
20
10

Total......................................................... 261 8

Section under Clarksburg, lVest Virginia.-From the
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 (Fig. 98):

Undcr Clarksburg, West Virginia.

[See map, O k.]
1. Upper Freeport coal ........................................
2. Shales, sandy ................................................
3. Sandstone, white.......................... ............
4. Shales... . ........................... ....
5. Sandstone, white, Freeport ..................................
6. Sandstone, dark..... ....................................
7. Coal, Middle Kittanning .....................................
8. Shale, black..............................................
9. Sandstone, gray...........................................

10. Sandstone, white. . ... ................................
11. Coal, with slate, Lower Kittanning..........................
12. Sandstone, hard, gray........................................
13. Sandstone, hard, white ....................................
14. Shale........... .... ............................
15. Top of No. XII, white sandstone.

Total....--------....---....................................... 232

The Lower Kittanning bed is here more than 1,000 feet below the

summits of the hills.
Bull. 65--9

i

6,

6J
30

0.

33

6

1

Ft. Ft.
abscnt

2:)
71
i 21

72

10
1

21)
12 - 49
16 5

4
4

30 54
14
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Section under Parkersburg, 1Vest Virginia.-At Parkersburg, Wood
County, West Virginia, the following structure (Fig. 99) is given by the

record of the Camden Consolidated Oil Company's drill
hole, on the authority of R. A. Cole, superintendent:

Under Parkersburg, I'est Virginia.

- - [See map, N f.] Ft.
-. U p- Fr ep r oa .. . . . . . .. . . . . . ......................... absent1. I~qlr i r(-epot coa-l-.--------------------------asn

2. Sales, trav and black.-.......-..-.-...-...-.- . .... ................ 171)
70 3. Coal, Lowor K ittanilnltg .. .. . . . . .. . . . . 7

- _ == 4. Shalos, gray .-... ... .---. .....-- ....................--- .......... .. 98
5. Top of No.XI.

Total .......................----- ..-- ...--- .... ------...... ...... 275

-= =-9

Fie. 99.-Section
under Parkers-
burg, W. Va.

1.

2.
3.
4.
5.

Coal, Upper Free
Ohio River level

Sandstone and sh
Coal, Upper Kitta
Sales and sandst
Top of No. X1.

Total- .......

- - -

hI 
l I 

i 71 ''S 
Jt

,6

Fic. 101-Section
mouth of Litt l
Bleaver.

'thie 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 1,500 feet under
the surface of the hill summits.

Section under Wh1eeling, '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 96

Company's drill hole for gas gives the fol-
lowing structure (Fig. 100):

Under Wf'heeling, WPest Virginia.

[See map, K j.] it

port-556 feet under Pittsburg coal and 450 feet under
111 ...------------------- .---------------------------- 7

ales----------.--... ---------------------------------- 96

nuing .. .. .----..... -------- ----....... . - 12
tone.-. ....................................------..........- 112--

...........................-.............................. 220

Section at ;mouth of Little Beaver, on the

Pennsylvania-Ohio State line.- At the F 100 ect ion
under Wvhecling,

mouth of Little Beaver, on the Pennsyl- W.Va.

vania-Ohio Stage line, and the northern point of the
West Virginia " PaIl-andle," the structure is as fol-
lows (Fig. 101):

Ohio and Pennsylvania line, mouth of Little Bearer.

at

e

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[See malp, G J.)
Coal, Upper Freeport .......................-- - ---....
Sandy shales .....................-----.--..-..-----......
ctal, Lower Freeport....................................
Sanely shales ..............................................
Sandstone, massive .....................................
Sandy shalms ... ........ of--ro--.o ..................
Coal, Middle Kittanning............--..-- --..---Freelay.--- .......... ndtn.....................
Shales.containing nodules of iron ore ................ ...
Coal, Lower Kittanning ................................
F ire clay ..- .............. ....... -........ ............. ,..
Sandy shales and shaly sandstone ..................-......
Limestone, Ferriferous ............. ............ ........
Sandy shales ...........................
Bitunmnous shale, Clarion coal .........................
Shales, sand .........................................
Massive sandstone, top of No. XII.

I't. Ft. im.
3

50
2

0
511 10:1
3a

26
15 S 2

2 6

50 60
1
8

15

Total........................................................ 273 6
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Section near Spriucerale, Coh mbiana Conity, 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 raucevale, Couimbiuna Couly, Ohio.

[See map, G J.]

1. Coal, Upper Freeport ............................

2. Fire clay...................................... .....

3. Lin:estone, Upper Frecport ........................

4. Sales, and concealed .................................. ...

5. Coal, Lower FreepLrt .................... ..............

6. Concealed...........--------..........................--.

7. Sandstone, massive, Freeport ..............................

8. Coal, Middle Kittauning ................................... t
9. Concealed......................................---

10. Coal, Lower Kittanning....................................

11. Fire clay and shales........................................

12. Limestone, siliceous, Upper Ferriferous-----......------...

13. Shales, gray ................................................

14. whales, dark................................................

15. Limestone...... Lower Ferriferous ...-

16. Coaly shales, Clarion............ ....................

17. Fire clay..................................................

18. Concealed, to top of No. XI ..............................

Total ....................................................

Ft. Ft.

3

2

3

63

blossom

10

73

hin

23

2

25

5

6d

i0

75'

25

--IG 12-Seto

near spi (ev le,
C olumb ia an
County, Ohio.

50

1

5

5

20

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 Ohio series, and
known as the " Gray " limestone, the ore on its top being of the same
character as the Buhrstone ore of Pennsylvania and apparently identi-
cal with it.

Prof. Orton, director of the Ohio Geological Survey, thinks that on
entering Ohio the Great 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
"1Putnam 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.

W1'TE.l

40

10
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Section between New Lisbon and Leetonia, Ohio.-Iin going northwest-
ward from Sprucevale, a very rapid change takes place in the lower

portion of the colunin, since it rapidly contracts, as will be seen from
the following section (Fig. 103), made in the vicinity of the cement
works, between New Lisbon and Leetonia, Ohio:

Between New Lisbon and Leetonia, Ohio.

150

10 .

Sp

FIG. 103.- Section be-
tween New Lis1n
and Leetonia, Obio.

1.

3.
4.

6.
7.
8.
9.

10.

11.
12.

13.

14.

15.
16.
17.

[See map, G i.]

Coal, Irpper Freeport (not seen).........................
Conccaled.-. . ..------------------------------------------

Samidstone ...............................................
Shales, chocolate ............--.--...................

Coal, Lower Freeport................................
Fire clay...............--........ ----.. --.................
Limestone, Lower Freeport....... .......................
Concealed, and Sandstone 10 ...----...........
Shales ........................... .................

Coal, Lower Kittanning.. nel slate -. ..

Slate........ .......--..--....---.....-----.------.......
Limeston and iron ore, Upler Ferri cros1............

Concealed, and shales ...................................

Limestone, fossilifrous. I , Feif'rou- 1
Inlrrnam 1ill1............---

Coal, Clarion ......--..---------------------------....-----
Fire clay...... ------.---.----------------------- ------

Interval to top of No. X .I. ............................

Total...---..................----------.......-----.-....-

Section near Zanesville, Ohio.-In the vicinity of Zanesville, Muskin-
gumi County, Ohio, the section of the Lower Coal Measures reads as
follows (Fig. 104), at the type locality of the Putuamn Hill limestone
(Vol. V, Ohio Geology, p. 96):

Zancsvillc, Muskingum County, Ohio.

60

60'

44 56'

FIG. 104. - Section
near Zanesville,
Ohio.

1.

2.
:t.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.

[See map, K e.]

Cire cUay ....... p.......................................

Liiiesl ((1, U~pper Freepor(t. . . . . . ..------------Cirnclay ...---.------------------------------------------
(Limetln,U...................................-.....
Conaloer .....po--t--------------------------------------
Coal, Lo wer. Freeport...................................
Fire clay .............................................
Concealed ..................------------ ..---..---..--..-...

Sandstone, Freeport......................................
Coal, -M iddle Kittanning ..................................
Fire clay ..........................------.....-.............
Sales, with oro nodules ..................................

Coal, Lower Kittanning....................................
Fire clay ......... ---....................................
Limestone, Upper Ferriferouis.............................
Sandstone .............................................
Shales...............................................

L Lower Ferriferous -.. .
Liestone..............mPutnam 11 ill........... -----

Shales, dark..............................................
Coal................ ............... .....................
Fire clay and dark shales.................................
Coal, Clarion.........................................
Fire clay, shales, and concealed, to base of Lower Coal

M easures.................................................

Total.......... .....................................

1~2

30
10
10

50

0
4
4

50
5

6 6

1

35

3
10
5 35

196 8

1"I. Ft. in.

4

42

1

60

4

21

4

56

2
1 -

39

6
31 )
-0

6
18 3

4

a
44

6 )

4

3
thin

7
1 6

15

225 6

11t. 1+. in.

]

I
i

I

11.-......w-

-,r -I.
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Section near Shawnee and Mic uncrille, Ohio.-In the vicinity of
Shawiiee and McCfineville, Perry County, Ohio, these beds exhibit the
following structure (Fig. 105):

Vicinity of Shawnee and AMcCenerille, Perry County, Ohio.

[See map, M d.]
Ft. in.

1. Coal, Upper Freeport (not seen).......................................................
2. Fire clay and shales containing " Bechtel " oro............................................. 15
3. Limestone, Upper Freeport ............. .......-.......................................... 2 6

4. Shales, and concealed ........................... ........................................ 25
5. Coal, Lower F'reeport................................................ 1 6

---- 6. Cliy, with iron ore............:-..................................... 10
26 7. Concealed, and sales .......... .............. '.................. 25
29 (Coal............. 2' 0"

" I other' co. U' 4"

- 2_ , S. Coal, Mliolille Kittannin Ro ........... ...... 16"

Coal............ 4' 6''
0 CSlato ............ 0' F' . .

_ Coal. 3' 0"J
9. Clay, with caleareons ore ......................................... 10

-- 10. Concealed, and shales...................... ...................... 20
11. Coal, Lower Kittanning...............................................
12. Clay . .. ... .. ............ .................... 5

40 13. Ferriferons ore and flint........................................... 1
14. Sandy shales......................................................... 40

r1 , 15. Limestone.............Lower Ferriferons......

Fr 105,-Vicinity 
utnam Hill..................

of Shawnee and 16. Fire clay .......................................................... 10
McC n nv e, i ll e, 17. Massive sandstone, top of No. XII. --

Perry County,
Ohio. Total.............................................................. 176 8

Section near Thlchtel, Ohio.-In the vicinity of Bucltel, at the line of
Tockiig and Athens Counties, the Lower Coal Measures exhibit this
structure (Fig. 106) :

Hocking Valltel, near 1;i'helte, Athens County, Ohio.

(See map, N e.J Ft. Pt. in.

[ Coal, slaty-..... I' 3"
Shale........... 0' 3''
Coil............ 1' 3'

1. Coal, Upper Freeport.. " Shale........... o' 3" ...... ....... 5 9
I Cf ...... 1' "
Shale............0' 3"'
Coal............ 1' 3"

2. Fire clay and shale............................................
3. Limestone, Freeport...........................................
4. Concealed, and shales..........................................

(Coal........... 1' 6"
5. Coal, Lower Freeport . Slat............ 0' 1" ............

Coal............ 1' 6"

6. Concealed .....................................................
(Bone coal....... 0' 6")
7 Coal........... 2' 0"

7. Coal, MiddleKittanning - - - ..............' ...

Slate........... 0' 1"
. .al ........ 1' 6",

8. Concealed ....................................................
9. Coal, Lower Kittanning....................................----

10. Concealed ........................................... - ..--

11. Iron ore .................................................
12. Limestone, Ferriferous ......................................
13. Interval to top of No. XII...........................

Total............................................

5)

5
40J

50

3

30

1

6 1

30
1

10
1
2

40

178 11

WITITE.!

<AZ
30

o'

40"

30'

Fin. 10.-Hock-
ing Valley, near
Buchtel, Athens
County, Ohio.
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NAction on M'ker's It"i , tIM, cl/s)l rill(, Oh i.-O Meeker's lm,
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 c.]
Ft. ia.

1. Coal, Upper Freeport....................................................................... 4
2. Fire clay --------.---.----.-----------------....-..------------------------------- 3
3. Sales .-- ................................................-----........-...-....... 5 9
4. Ltichtel ore........0............. ............................. . . . . . . 1 3
5. Sales ...........--........................................... ........................ 6
6. Straitsville ore.............................................................................. 1

7. Shawnee or Buff limestone (Upper Freeport)....................... 2 6
C. Sandstone -.................................................... 14 6

9. Coal, Lower Freeport---------------------------------------------.. 1 0
10. Shales................................................................ 4 0

1-46 11. Limestone, Lower Freeport..ILimesto . 1' 0" ............... 1 6
i 12. Sandstone ........................................................... 12 6

13. Coal, Upper Kittanning ........................................
14. Fire clay ............................................................ 1 6
15. Sandstone........................................................... 15 6
16. Shale............................................................ 3 6

Middile 1 ttatnntng.17. Coal.........................NelsMijll scitan.. - 5................6 11-Nelsonvillesuam... "--"" G1
18. Fire clay ....................................................... 3

. 19. Shale ............................................................... 5
20. Snowfork ore........................................................ 0 8

z4. 21. Sandstone........................................................... 27
22. Coal, Lower Kittanning...........................................223. Fire clay........................................................ 4
24. Sales ........................................................... 6
25. Place for Baird ore..................................................
26. Place for Gtay limeston ............................................Fm. 107-S ion 27. Interval to No. Xli sandstone....................................... 30

A titens County,
Ohio.

Total ............................................... 165 1

Sectionat Panther Hill, Scioto County, Ohio.-Farther to the south west,

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:

Panther Hill, Mt. Vernon Furnace, Scioto County, Ohio.

[See map, Q a.]

-U

F x.10 -Pant
Hill, Mt.Ver
F urnace Si
County, Ohio

1. Coal, blossom, Upper Freeport................... ............
2. Shale,sandy -................................................
3. C o ncealed ...-.. -.......... --.....--.-........ ..................

ill 4. Sandslone, shaly .............................................
5. Coal, blossom, Lower Freeport ...............................
6. Fire clay ................................................

J 7. Shale.......................................................
7 8. Sandstone..............--..................................
d 9. Slate..........................................................

39'10. Coal, 1 iddle Kittanning....................... ............
11. Sales, with iron ore (kidney).................. .............

4 12. Sandstone, massive...........................................
6' Coal....... ..... .... blossom

13. Coal, Lower Kittaanning Sandstone, shaly _.. 7 ......
45' Coal.............blossom S

14. Concealed ..............................................
15. Sandstone, white ..............................................

71 16. Shale................. ................................... ....
9' 17. Iron ore, "Baird," bulirston .................................
6, 18. Limestone, Ferriferous - -..................................
6 19. Coal............................................................
6 20. Sandstone, white. .......................................
6 21. Coal, Clarion .............................................

22. Shale...................................................
her 23. Coal, Brookville ..........................................
non 24. Sandstone, top of No. XLI.

to
Total.......t........ --...-..............................

Feet. Feet.

11)
151. 38
12)

7l

8 39
20 1U

4)

16 S 452953

8

45
18

6
blossom

6

16
blossom

175

134
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Section Mear Ironton, Ohio.--From the vicinity of Ironton, Ohio, Prof.
Orton reports the following structure (Fig. 109) for the Lower Coal

Measures (Vol. III, Ohio Geology, p. 928):

Ironton, Lawrence County, Ohio.

[See map, R b.]

316

- _

- y

3'

FI..109.-- e ton near
Ironton, io.

z5

40

40

-
26

40'

Fma.110.-Seetion
i n s ounth e rn
Ohio, near Iron-
ton.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Ft. in.
Coal, Upper Freeport..............................
F ire clay ." -............... - . . - - --..... .... . 2
Conglomerate and sandstone.-----..----............... 29
Little yellow kidney or Mornitor furnace ore ............ 1
Concealed .............................................. 2Buff limestone.................. .................... 2
Sales .... ................................ 23 6
Yellow kidney ore (Moxahala),........................ 1
Heavy sand ruck ..................................... 37 6
Coal No.6 (Sher idan coal), Middle Kittanning .......
Fire clay............................................ 8 6
Black kidney ore ..................................... 1
Sand rock........................................... 24 6
Coal No. V (New Castle), Lower Kittanning...........
Fire clay.--............................................ 2
Sand rock.............................................. 23 6
Fire clay ............................................ 6
Limestone ore . .. ...................... .. .......
Gray limestone, Ferri ferous...........................
Sand rock, Hearthstone quarries....................... 60 6
Conway coal No. 3, C. (lrookville)...................... 2
f i.e clay..... ..................................... 2
Top of No. XII, sauulstcne.

Ft. in.
4

98

3

34

3

31

1
5

64

6

6

6

Total. ................................................... 244 6

Section in southern Ohio, near ironon.-Ill the same
region of fronton, but at a different locality, the writer
found the following structure (Fig. 110):

In southern Ohio, above Ironton.

[See map, S b.]

1. Coal, Upper Freeport.........................................
2. Sales aiml sainty oils........................................
3. Coal, Lower 'rveport.........................................
4. Massive sandstone............................................
5. Shale .........................................................

(Coal ........... 1'l
Fire clay...1'

6. Coal, Middle Kittanning... ' Coal .... .. 1' ; ..........
Fire clay... 2' 1
Coal .... ....... 2')

7. Fire clay ....................... ........................
8. Sandstone, massive........................................
9. Coal. Lower Kittatnning .....................................

10. Sales and fire clay ..........................................
11. Limestone, Ferriferous.......................................
12. Fir, clay and sales ........................ ..............
13. Coal, Clarion .............. .............................
14. Sales, and concealed.........................................
15. Massive sandstone, top of No. X II.

Total........................................................

Ft. Ft. in.
2

50
3

40 24545

7

5 4540
2 6

25
5

10
1

40

....... 235 6

This section differs but lit tle from that found in western Pennsylva-
nia. The "Bnhrstone" or "Baird" ore, which was not noted in this,
is present ill other sections at its proper horizon o 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. 4, which is not improbable.

W1ITE.]
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Section at Charleston, West Virginia.-As we leave the Northwestern
argin of the Appalaclihin field in southern Ohio, and pass southeast-

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 Connty, West Virginia, by bore hole near
mouth of Elk ricr.

(See map, S f.1
Ft. in.

1. Coal, Upper Freeport................................................ 3
2. Shales and slates .................................................... 55
3. Coal, Lower Freeport................................................ 1 6

4. Sandstone and siiales. ................ 116

5. Coal, slaty, Upper Kittanning ....................................... 6

6. Sales and salstone ................................................ 213
7. Sandstone, coarse, with gas and water.............................. 70

8. Coal, Clarion ...................................................

9. Shales and sandstone ................................................ 90

10. Sales ...... ...................... . ....... 30

11. Top of No. XIT, R bite sandstone.

Total... .......................................................... 573 (;

The thickness of the measures is bere about three
70 times greater than in the Ilocking 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 blocking Valley
an( Charleston, but it is probable thlat the almost of it
comes in from the Ohio River southward to Charleston,
since the horings at Pomeroy and- lartford City disclose
no unusual thickness of the Lower Coal Measires.

The identification of coal No. 8 in the above section is
- ' open to question, as it may possibly represent the Lower

Fr. 111.-Section Kittanning be(.
nder Ches- There may have been other beds of coal passed throughton, W. Va

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.

136
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Section at mouth of Lick Thun, near Carles ton, WVest Virginia.-Near
the mouth of Lick Eun, 2 miles south of Charleston, a well was

s

520

60+

27'

- '

-- 6

'"- - - 3

FiG. 112.-At month
of Lick Run, two
miles abovetCharles-
ton, W. Va.

bored for gas, by Mr. Hulings, and from the super-
intendent, Colonel Jordan, I obtained the following
record (Fig. 112) by combining it with the 70 odd
feet of rocks exposed above the mouth of the bor-

At mouth of Lick Run, tu-o miles above Charleston, Kanawha
County, Vest Virginia.

[See map, T f.]
.Je'ct. Fect.

1. Coal, Upper Freeport .................................. 3

2. Shales ----------------------------------------------- 7

3. Concealed............................................... 20 k52

4. Sandstone, massive .................................... 25

5. Coal, Lower Freeport ................................... 3
6. Shales and concealed .................................. 33

60
7. lue slate--------------------------------------------.. 27

(Bluo sandstone, hard. - 51'
Slate and sandstone... ti'

8. Sandstone, Freeport iSandstone, hard....... 73' ,.... 245
Slate'-----------------21'
Sandstone, hard....... 94' 1

9.

10.

11.

12.

13.

14.

Slate, blue -----........................................

S.adstone-------........................................
Slate .............................................

Sandstone, white- ---..................................-

Sandy shale, dark bluo.............................

White pebly sandstone, top of No. XII.

33

50

32

15

195

Total.................---- .------...---- ---- ......... 688

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.
]:;, 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. S 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 nickiwson salt works, la nm-rha County, West Virginia.-

In the vicinity of
the strata oii the

'''. ti.1 i
-.1~flliuLl1 C

- -

5

65'

1'

56f

65

3'

SO'

55!

16

I '
2t

I-

J5

85'

65

Fin. 113.--Section at
I)ickinson salt works ,
Kanawha County, W.
Va.

This is the type

Malden, G miles above Charleston, the rapid rise of

northwestern slope of the Brownstown anticlinal has

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, 1,anawha County, W st Virginia.

[See map, T f.J
1. Coal, Upper Freeport, slaty ...........................
2. Shal's................................-----...........
. Sailstone, massive......................... .....

4. Sales - .....................----- . -...
((oal, slaty.........1' 0")

143 Itock ............... 0'
5. Coal, Lower Freeport.. ,' Coal --------------- 1' 61

I Shale ................ 0' 6"
( Coal, slaty.......... 1' 6"

C. Sales ...............................--.......--......
7. Sandstone, maSivo.. . . . . . .......
8. Sandy sales, Niitll iron ore nodules ...................
9. Concealed ............ ................................

10. Sandstone, massive...............................
(Coal, slaty.......... 0' 5")

t. Coal, Upper Kittanning, Slate, black ........ 0' 11" '
Coal ............... 2' 1''

12. Fire clay, sandy...---.....-...-----.........,.....
13. Concealed ...............------.....--.-....... ------ -
14. Sandstone, massive....................................

Ced a, Grove ..... ..... ... P
15. Coal................... Ceidd Kittanning........
1(;. Concealed, and shares .............................. ...
17. Sand stone .....-........................................
18. Sandy sales ......................................
11). Liinestono, siliceous, Campbell's Creek................

7 20. Sales and sandstone..................................
Coal ............... 2' 0")
Sales ............. 1' 2"
Coal ............... 0' 4"
Fire clay and sales 1' 10"
Coal and slate ...... 0' 8"

21. Coal, Canmlbell's Creek, Coal ............... 0' 10"
Lower Kit tanning .. . Slate ............... 0' 2"

Coal................ 1' 8"
Fire clay and shales 7' 0"
Cal, slaty.......... 0' 6"
1ire clay ........... 1' 2"

1 Coal ............... 0 ' 3"
22. Shales............... .. ....... ..................
2;. Sandstone, massive....................................
24. Concealed in bore hole ................................
25. Sandstone, wh ite..... .............................
26. Shales...... .....................................
27. White sandstone, top of No. XII.

Ft. Ft. in.
4

565 85
15

5 6

5
65

311 143
20
50

3 5

2
f5

130

151
21

187

0

10 63
1

35

17 7

21

65 132
30
10

Totalt....................................................... . 041 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 sales,
but on the Malden side of the Kanawha it is a good
bed, from which 4 to 6 feet of coal is obtained with
only the two parting slates.

locality of the Campbell's Creek limestone No. 19.

8
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Section near Broirustown. West Virginia.-In the vicinity of Browns-
town and near the Burning Spring, 9 miles above Charleston, another

,1 gas well was drilled (Edwards No. 1) and its record
o' combined with the surface exposures in that vicinity

gives the following succession (Fig. 114):

- bear Jrownstow'n, three miles south from Malden.

S[See map, T f.]
Ft. in. Ft. in.

1. Coal, Upper Freeport, slaty........................ 5
2. Concealed ... ..................................... 10 1
3. Sandstone,massive, gray............................. 95
4. Shales, and concealed..............................30
5. Sandstone, massive, gray............................. 40 375
6. Sandy shales, and concealed.................... 25
7. Sandstone, gray. micaceons .......................... 160
8. Concealed............................................. 15 J

46' 9. Coal (Cedar Grove), Middle Kittanning .. ....... 4
- 10. Concealed, and sandstone......................... 100

-= -= 375 Lower Kit- 1 Coal ................... 2' 6"

- 2' 12. Coal. tannin. Shales and sandstone _.20' 0" 24 10
Capbrell's Coal ................... 2' 4"

13. Shales............................................ 3
14. Sandstone, massive .................................. 25
15. Concealed ........................................... 5 74
10. Coaly shale.......................................... 1

-"->,, - 17. Fire clay, sandstone, and concealed................. 40
- 18. Coal, Brownstown ................................ 2.... .2

19. 1bales ............................................... 5 )
20. Sandstone, massive .................................. 30 J10

60' 21. Sandy sales and flagy sandstone .................. 35
' 2?. Limestone, siliceous, Ferriluerous..................... 1

- , . 23. Shales, sandy........................................ 15
24. Slate, black.......................................... 0 6 45 625. Shales .......................................... 7
20. Sandstone, and concealed............................ 23 J
27. Coal, Clarion (Eagle) .................................. 3
28. Sandstone .......................................... 25

.+e -" "". 29. Slate, gray........................................... 8
*" -30. Sandstone, gray .................................. 40 1

31. Slate, dark.............................. 25 J
32. White sandstone, top of No. XII.

Total............................................... 801 8

-; The only part of this series dependent on the bore
1o" hole record is the last 100 feet, or that from the

Clarion coal down, the rest of it all being exposed
- above the bed of the Kanawha in the

26 "' region of Brownstown.
By comparing this with the Charles-

456 ton section (Fig. 111) it will be seen
J that the whole column has thickened

S 7 - southward at the rate of about 25 feet
40 to the mile. It will also be observed
4' that with this thickening a new coal,

- 40 the Brownstown, makes its appear-

6 anuce in the series. This is one of a
. local group of two or three coals which

FiG. 114.-Section near Luownstown, three appear in the column of rocks around

miles south lrom alden, w. v. 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.



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

A'/ction (it )in)u/h of A rnstrouq Cr'ek, on hu I': A|i Kanah ( Jireo, West

Virgin i(.-At the mouth of Armstrong Creek, 25 miles south from
Charlestoti, the whole column of the Lower Coal Measures is above

water level, and a high point almost vertically above
the Kanawha River catches the top members of the

same, so that here a very fine exposure of the series
gives the following structure (Fig. 115):

:70'

-0

- - - zo
- -.......-.

- 20

is

254

40

- - 1z'

-

-- - 35

-- - _- I ' 2'

- 40 t

Mouth of Armstrong Creek, on the Big Kanawha liver.
[See map, IT g.] I. in.

1. Coal. Upper Freeport.......................................... 3
2. Saiistone, aiil concealed..------------------------------------ 1701
3. Sanlstonk, masi e-............................................. 60
4. Concealed, and smilstono ...................................... 115 "372

5. Linwstone, Siliceous ... ......................................... 21
. Sanistone, massive, gray . .------------. --.--.-.---- ---. .-. 25J

(Coa....... 6")
7. Cii. - iddleOlittanning. Z $ h ------ ,l ale

- Cedar Gr-ove........ l ------_- 'V
oal....... 4" J

8. Fire clay, and concealed--------------------- ----------------- 51
9. Sand 11stone, iassive................................-------------20 '

10. sales. oncealed, and simlstone ............................... 201
11. Concealed ...... ............................................. 20
12. Sa idst ii ainl shales.......................................... 20 165
1:. Sandstone, massive . .................................. 25
14. Shales. anl c(incealedi......................................... 20
15. Samdst one .. ...... ........ ....... ........... ....... ...... ... ..... 25
16. sandy sales ................................................ 10J

(( l0'11......... It ' "
Slato ......... 0' 1" ....... 1' 8~ |

Sandy sales --................ 12' 0"|
(oil, " Peerless ............. 2' 0"
Shales lnish................ 15' 0"

17. Coal, Lower Kittan- , Coal, sulllirous.............. 0' 5" , ,
nin .... Slate ....................... 0' " I

-a P r ........................... 0' 1"

_ Coal ._ _....-.............. 0' 7"Slate .......................... 0' x"

0 '2' Coal.......................... 2' 10")
3AY 18. F ire clay ..... .......................... 5

- O 19. Saildsol 1:id shales................ 35

ao:11.......... 1' 0 
.h'. .. . . 2' 6"

io 20. Coal, Browns- Coal -....-... 0' 10" 0 f
town... .. Sales and 20 6

- 0andston .. 15' 0"
-

_=0 

Coal...... 1' 2"

21 Concealed, andmndiiy shiles ----- 40
liiiiestne siliceou, iM ii 'itoe s _--. 7... 51

- 23. Sales ....... . . .... . 1 S
-Coal......... 0' 8")

7 _' 24. Coal, Clarion ('nil slaty .(' " 26 2

Shales...... (' 0"
Coal .......... 2' 101 )

25. Sales and sandy beds................. 20
Z. 20. Coal, Little Eagle........................ 1 6

27. Fire clay anl shares .................... 5
- -- 28. Sandstone, uassivo................... 10 55

29. Shale, saiiy.......................... 40
'0. Linistone, fossiliferous, Eagle ........ 1
31. Dark sales, fossiliferous-............. 5 .
32. Sales, sandstones, and concealed...... 75 S

13' 33. Bituminous shale..................... 2
34. Shales................................ 30

'too' 35. Limestone, siliceous................... 1 131
tOOa e 3. Sales, Sandstone, and concealed....... 100

37. Sandstone, massive, top of No. X11.

Total................................ 1,006 7

FIo. 115.-Section at month of Armstrong
Creek, on the Big K anawha River.
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Here both the Lower Kittanning and the Clarion coals show in their
structure the effect of the general thickening up of the whole column
of rocks. Three miles north from this, the Clarion or Eagle coal is a
good bed, which, with its partings of slate, is only 41 feet thick, but the
partings gradually thicken and new ones come in till the structure
shown in No. 21 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 miiember 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 Pennsylvania.

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

The interval (165 feet) which here separates the Middle and Lower
Kittanning coal beds appears excessive, since it is only 100 feet a few
miles below, but there can be very little doubt of the figures given, and
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 Mounta in, liRaleigh County, West Virginia.-
That the Lower Coal Measures keep their greatly expanded nieasure-
ment on southwestward from the Kaam ha River is shown by the fol-
lowing section (Fig. 116) made by Captain Miller, chief engineer of the
Trans-Flat-Top Land Association. It begins at the summit of Guy-

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

Guyandotte Mountain, Raleigh County, West Virginia.

[See map, W g.]

25
22"

S10',

8

14

53

247

_- - 32'

24

-7
~

232'

- 2

FIG.116'-Sction at
Raleigh C'

1. lpper Freeport coal (absent)................................
2. Alassive saIdstone ....... .................................
3. Shales.................. ...-..............................

(Ial ............... 3' 10"
4. Coal, Lower Freeport.. Slat .............. 0' 1" ......

. C l.............. 0' 9"
5. Shale .................... .......... .........................

('Coat -------------- 2' 5"
Shale..............12' 2"
Coal .............. 1' 3"

6. Coal, Winnitfrede....... Slate .............. 0 ' 2' ).......
Coal.............. 2' 3"
Slate .............. 0' 1"

(Coal--------------0 ' 1"J
7. Sandstone, hard, gray ...................................... 28
8. Shale ---.-----.-----.--.-------..------------------------ 81
9. Sandstone.................................................. 8

10. Shale........................................................ 14
UI. Sandstone, hard, gray...................................... 53
12. Shale.... .............................................. 32
1:. Sandstone, shaly ........................................... 24
14. Shale, yellowish............................................ 7

Coal-------------- 0' 7 "
Slate .............. 0' 1 "
Coal............... 0' 9 "

15. Coal, Lower Kittanning Slate .............. (' 0i" ......
Coal ............... 1' 1 "
Slate ............... 0' 4 "
Coal.............. 1' 1")

16. Sandstone, soft, yellow ......... 19
17. Coal ........................... 0
18. Fire clay ... .................. 1

-- 3 19. Shales yellowish .............. 36
----_ ^ Coal.. . 0' 1"20. Coal, Browns. Fcal . 2' 0"134 , twn in la
2S' town .. Coal .... ' 1

21. Fire clay......................... 0
22. Sandstone, soft, yellow ......... 15

46" 23. Sandstone, hard, gray ........... 22
- . 24. Sandstonesoft,yellow,nicaceous 21

- , *25. Sales, yellowish ............... 67
26. Coal ........................... (I
27. Fire clay ........................ 1

40' 28. Slate, black .................... 16
29. Sandstone, soft, yellow ......... 35

-- 30. Sales, yellow ........... ...... 39
- - Coal ....... 1'3

Slate ... 4'0"
(ire clay . 2' 0"

Coal ....... 0' 1"
76' 31. Coal. Eagle . Clay..... -0"

(Clarion). Coal ....... 0'9"
- - Clay..0... U"

- 0t Coal.......o' "
-. ,. Clay....... 1'0"

- -- [( Coal ....... 0' 1"J

32. Sandstone, hard, gray........... 13
33. Sandstone, soft, yellow ......... 33

_ 8 34. Coal, Little Eagle...............
35. Fire clay........................ 1

38. Sales, sandy, yellowi.......... 46

- 3 h s ne37. Sandstone, soft, yellow ... .. 70

S38. Shales, sandy, 'eltiiwish.....5826' 39. Sandstone, tlaggy .............. 7
-- 40. Shales, yellow.

41. Pebbly sandstone, top of No. XII.
Guyando e Mountain,

ounty, W. Va. Total............................

F. in. Ft. in.

83
15

4 8

43

18 5

1247

1 i 56 3
2j

3 2

6

22
4

1

9 8

46

0 3

208

.... 955 5

- -- -
--

-
-- --

-
--

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

- ---
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It is possible that the horizon of the Upper Freeport coal should have
been placed higher than the section shows, since the coal is not present
and the place given it is only a surmise.

Section near Occana, Wyonzing County, West Virginia.-In the vicinity
of Oceana, Wyoming County, West Virginia, and the neighboring re-

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

Wyoming County, West Virginia.

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

1. Upper Freeport coal(not seen) .......................
2. Sandstone, and concealed . --......... .............. . .... 100

Co Coal .............. '
Shale-............. .0' 4"|

- - 3. Coal, Lower Freeport .. Coal .............. 0' 10" 3 8
-< -e 1 Bony coal ......... 0' 4"

". . . .Coal............... 2' 1"
4. Sandstone, and concealed --...... -... -.......-.-.. -.... 155
5. Cannel slate mixed with coal, Upper Kittanning-..... 3
6. Concealed-..-............... . .-----.---- .-- -------. 2
7. Sandstone, massive .... ................................. 70

Coal ................ 1' 6"

15S' Shale...............0' 5" 2 7)
Coal ...----.----- 0' 8"

8. Coal, Middle Kit- Slualesind sandstone..----- 20 , 27 2
tan ing. Coal, good .......... 2 6

.. Shale, gray........ 0' 21"I
Coal................ 0' 3" 4 71
Shale, gray ......... 0' 10"

l Coal ......... ..... 0' 9"
9. Concealed, and sanlstone........................... 20

10. Coal ................................................ 0 91
."."...". - 11. Fire clay and shares ................................. 5 ' 85 9

12. Saiilstone, massive........... 50
13. Shares, dark, slaty............ 10

(Coal .. 1' 0")
70- - Slate .10' 0"

Co'al. - 1' 8"

14. Coal, Lower dark. 0' 0" 24 9* - i tt an 
1 1

Cta. 1'2

S 2ing ... Slat. 0 4"
. (al 4' 0"

47 , Slate 5' 3"
20Coal .. 0' 10")

15. Massive sandstone ........... 00
95 _16. Concealetd.................... 40 160

17. Shales....................... 20

""-4 ' es'e" - - -' C--" .al .. . i';7" .
P- Slate .. 1' 4"

SC r Coal... 0' 2"
- -... -- - Slate.. 0' 8" 18. Coal, Browns- ,g

w 

-

Coal... 
0' 4" 
i'

1p ---- ~ Slate ._0' 4

I , ' 24'9 - Slate .. 1' 8"
5 Io' _ - 75 80o (Coal.. 1' 0" J

- 19. Sandstone, -a1141concealed -. 70

- (Clarion) .. Coal..1 2' 0")

21. Concealed, and shales ........ 63
22. Coal, Little Eagle ... 2 3

________ *-=23. Sales and sandstones........ 75 80
S . 24. Sales, gray, with fossil plants 5

25. Coal.......................... 1 10
S6Q 26. Concealedand shalesand sand-

stone...-.........-.-...- 100
27. Coal, blossom ..............
28. Shales......... --........-.- 30

40' 29. Massive sandstones, top of
No. XII.

Total ..................... 993 8
70' -

FIG. 117.-Section near Oceana, Wyoming
County, W. Va.
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No. 20 is known as the " coking coal " in the Wyoming region, since
it has the typical structure of such coal, and looks very much like the
samve (Eagle) bed on the Kanawha.

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

Section at mouth of Blaine Creek, Lawrence County, Kentueky.-In

-
30'

-- - so

00

.45

.7'

- - 60

6,0

FIG. 118.-Section at
mouth of Blaine
Creek, Ky.

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 frola a sur-
face measurement, combined with the record of Rig-
don gas well No. 2, at the mouth of Blaine Creek, 20
miles above the mouth of the Big Sandy River, and
reads as follows:

Mouth of Blaine Creek, Iwenty mile8 above mouth of Big Sandy
River, Kentucky.

[See wap, T b.1

1.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Coal and black slate, Upper Freeport ..................

Sandstone............................ .....................

Slate, black...............................................

Coal, Lower Freeport.....................................

Fire clay..................................................

Sandstone, white......................................

Sandstone, dark gray .....................................

Sandstone, white ...................................

Slate, black...............................................

Sandstone, dark...........................................

Slate, black..........................................

Coal, M iddle Kittanniin................................

Slate ............ .........................-............

Sandstone, gray...........................................

Slate, black ..............................................

Sandltone, gray ....................-----..................
Coal, Lower Kitt anning .................................

Fire clay...................................................
Sandstone, gray...........................................

Slate, gray ...... ....................................

Sandstone, gray...........................................

Slate, black....... ..................................

Sandstone, white, top of No. X1i.

-Feet. Feet.
5

30

508050

71
45

10

10 J
15

5

10

27

6I
24
25

31
70

60

25

60 j

Total.........................................................

122

3

82

7

218

521

For the carefully kept record of this boring I am indebted to Mr.
F. H. Oliphant, now the chief geologist of the South PeCl Oil Com-
pany.

144
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Section near Old Peach Orchard, Lawrence County, Kfentucky.-In the
vicinity of Old 1'each Orchard, on the Louisa fork of Big Sandy

a.

z8.

FTC: 119.-Section
Old Peac h
chard, Ky.

Alr. F. 11.C
the deep wec

Bull

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

100, Ncar Peach Orchard, Kentucky.

[See map, V b.J

1. U p Iwr lereeport coal (absent) ..........................
4' 2. Sandy shah's ----.. ..................................

3. Sandstone and sandy beds.---..........................
Lower Freeport, or Coal ...... 0' 10,'

4. Coal-- . Winnitrede, Peach Shale .... 0' 1"J....

Orchard bed ...... Coal ..... 2' 4" )
5. Fire clay, siliceous .....................................
6. Sandyshalh s ................... .......................
7. Massive sandstone and shaly micaceous beds ..........

1 8. Blue sandy shales ......--------..................---...

SCantiel ........... 1' 0",
9. Coal, Upper Kittanning Clayc ........... 0' 6"..

tCoal, slaty-...... 1' 0")
10. Shale and sandstone ....................................
11. Coal .....-........-.....--............... ..............
12. Sandy shale, blue..................................
13. Limestone..............................................
14. Sandstone, shaly .................................. .

(Coal ............. 0' ('
h 15. Coal .................. Shale 0.. .- .- ' ' .

Coal - '8"s
16. Concealed, and shaly sandstone.........................

a 17. Black slate .............................................
18. Coal, splint, Middle Kittanning ......................
19. Concealed ..............................................
20. Hard sandstone.......... .. .........................
21. Blue shale...-........................................
22. Coal, Lower Kittanning............................

62' 23. Shales and fire clay................................
24. Sandy shale ............................................
25. Black sales ............................................
26. Sandstone ..............................................
27. IDark shale .......................................
28. White sandstone, top of No. XII.

Ft. in. Ft. in.

20
80

35
75
25

5 100

41

1- 137

10 1
0 41

8 
11

2 )(
12

9
4

10
70
2

10
15

115
4

110

4

2 6

32 4

2

13

1

82

6

} 254

8

Total............................................................ 634 10

The place of the Upper Freeport coal here is deter-
mined with comparative certainty by the massive Ma-
honing sandstones, which come in above No. 1, and

also by the occurrence of the Mahoning coal, with its
characteristic structure, at 235 feet above the Peach
Orchard bed, and 135 feet above where the horizon of

2" 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

or-0 below this is from a deep boring made for gas, about
3 miles distant, the record of which was obtained from

Oliphant, the civil engineer under whose superintendence
11 was bored.

65 10

IVIII1-".
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There has been much variance of opinion anoiig 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 sec-
tion shows that it is either the Lower Freeport coal of the Pennsylvania

column or else one that is probably a "split" from the
latter, viz, the Winuifrede bed of the Kanawha series.

Section near War/ield, 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 (Fig. 120) is obtained by
conbini ng the surface observations with the records of
of the Warfield gas wells:

ilaricid, iientucky, on Tug Fork of Big Sandy Diver.

[See map, v b.]

1. Upper Freeport coal (not seti).........................
2. Massive sandstonr, and concealed .......................

(Coal.. ......----- 0' 5"
Iandy sales. _10' 0"
lin clay.. 2' 0"

3. Coal, Winuifrede... .C..l.........' "

Coal, splint..... 1' 4"
Clay ........... 0' a"|

ICoal...........0. ' 9")
4. Concealed, and sandstone................................
5. Limestone, siliceous...........---........................
6. Sales, sandstone, and concealed.........................
7. Coal, cannel, Upper Kittanning ........................
8. Sandstone, and concealed................................
9. Limestone, siliceous......................................

10. Sandstone, and concealed-..............................
11. Coal, blossom, Middle Kittanning ........................
12. Concealed, and sandstone...............................
13. Limestone, siliceous......................................
14. Sandstone, massive ......................................
15. Shale ....................................................

1.Coal....................... ...........................
17. Sandstone and sales ................................
18. Sandstone, massive ..................................

Coal.......... 0' 4"
19. Coal, Lower Kittanning Shale......... 0' 10'

Coal.......... 4' 0"
20. Concealed, and sanistone................................
21. Limestone, siliceous.......--.---.--......................
22. Shales and sandstones to top of No. XII.................

Total ..-.

Some ha

Ft. in. Ft. in.

150

15 9

25
4

30

30
1

20

20

0

40
10

4
4

59

2

51

65
2

70 7

5 2

45
2

320

-.--..---- .................................... 787 6

ye 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 column.

No. 19, which is locally known as the
"Warfield " 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.

Warfield, Ky.
Sandy River.

e55

; _ - 70 i

- - - - - Jzd

FiG. 120.-Section at
on Tug Fork of Big

-s-
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Section on Tug Fork of Big Sandy River, Logan County, Vest Virginia.-
Near the mouth of Knox Creek, at the southern edge of Logan County,

50 miles by the river above W- rtield, the following section
(Fig. 11) 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 Counly, West Virginia.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

[See mnap, NV d.I

Upper Freeport coal (abswlt)..................................

Shales and sandstone..........................................
Coal, Lower Freeport..........................................
Sales and massive sandstone .................................

Coal, Lower Kittanning, large blossom ........................

Sandstone, massive............................................
Shales, sandstone, and concealed...............................

Coal, Eagle, large blossom .....................................

Sales and sandstone..........................................

Coal, blossom, Little Eagle...... ..........................

Concealed ..............................................
Sandstone, flaggy..............................................

-_ c r

" > s Ft. Ft.

100

300
6

40
180

5
55

2

10
35

10 r

50 J

50 1
13
12

25
15
45f

140

75

990

CHARACTERILSTIC HORIZONS.

ThE UPPER FREEPORT COAL.

Asmay beseen by thesections just given,
a very important coal bed comes at the
sunmuit of the Lower Coal Measures county,
and marks the latter oft from the Barrens
above. This coal, which was nailed 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-
ent, however, being frequently too thin to
mine, and from large areas it is absent en-
tirely, though its horizon in the measures

to,

-aes
---

S7

-' '.t a

- -r

-= -. - -
I-,

ss

Fi. 121.-Section on Tug Fork of Iig
Sandy iver, ar mouth of K(not
Creek, southern edge of Iogan Coun-
ty, W. Va.

can then still be determined, and generally without much difficulty.
The bed is probably more regular and persistent in Pennsylvania than

W tITE.1

>w.

13. Concealed ...............................
14. Sandstone, gray............. .............
15. Shales, soft, gray.......................
16. Limestone, blue, impure (Eagle?).........
17. Shales, dark blue......................
18. Sandstone .............................
19. Concealed..........-...................
20. Coal ......................................
21. Shales and Ilaggy sandstone ..............
22. Slates, dark...........................
23. Concealed, sandstone, and concealed ......

24. Massive coarse sandstone, top of No. XLI.

Total.--...............................

100
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in either of the other two States (Ohio and West Virginia), but even

there it is not always found in workable condition, being thin or want-
ing in some portions of nearly every county where its outcrop extends.

One of the main features which characterizes this bed is its complex-
ity, since it is always separated into two or more benches by divisions

of slate. This complexity of structure is illustrated at the type locality
(Section 66), and so far as the writer knows it is never entirely absent
anywhere in the Appalachian field, whenever the bed is thick enough
to mine. These parting slates vary in both number and thickness in
different regions, so that there is nothing characteristic about them over
the whole field, but yet in any particular district or coal basin their
number and position in the bed are quite regular.

Another 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 little if any inferior to
that of the Pittsburgh, in the famous Connellsville basin, and when the
latter is exhausted the next source of supply to the Pittsburgh and
Pennsylvania region generally must come largely from this horizon.
Still another feature of this coal is its tenderness, and by this it can
often be 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 Virginia (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 can i1el 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
from the Kanawha, belong at this same geological level is as yet unde-
termined, since the latter have not been sufficiently studied, though the
flora would indicate that the Peytona deposit belongs at the horizon
of the Upper Kittanning coal.

The several 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 oin
the summit of the Alleghany Mountains in Cambria and Clearfield

148 [uus.65.
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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 bone coal...................0 8 )
Coal .----..----------------------...------.-. 4 0
Slate, gray.-----------------------------0 2 Ft. in.

Coal--------...------.------------------.--.1 0} 6 5
Slate--------------------------------- 0 3
Coal---------------------.. ------------- 0 4 J

Section near eastern end of old Portage Railroad tunnel, at Galitzin,
Pennsylvania.-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....-...... -............................ 0 4
Dark slate and lbony coal..................0 2 I
Coal ...... ...... ............ ...... .. .. 3 0 Ft. in.
Slate, gray....-. -.......... . ....... 0 2 8
Coal .......... ........ ......... ........ 1 2
Slate and slaty coal .............-- ........ 0 10 j

According to Messrs. Chance and Platt, this coal is but poorly repre-
sented in the present mining regions 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.
Coal---------.------------------------2 1
Parting...... .... ..........-.... .... ...... .

Coal......-................................ 0 7
Parting --- ---- --------- - --- ------- - ----- - - -Ft. in.

Coal.------.---... . ..------------ ----------- 1 2 } 7 2
Parting-...............-..................

Coal-------.--------------------------1 0
Clay------------------------.....---..2 01
Coal.......-----------.----------------------0 4 J

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 Potomac (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 approah 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 coking coal.

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

Ft. in.
Coal, slaty----------------------..---..--- 1 3 )
Coal, good ...... .......................... 3 0
Slate, gray-.................. ...... .......- 0 3 .t. in.

Coal, good------------------..-----..---.--.. . .1 3 9
Shale........... . ......--- .......------ 0 10

Coal, good-.. . ....-------------------------. 3 0 J

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

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

Ft. in.
Slaty coal-----------................---- . 1 3
Coal, good.------------------..-----..--......-. 3 5
Shale, gray------------.--.-----.------.. 0 2IFt. in.
Coalgood----------------------------- 1 3 87
Shale, gray-------------------..----- ----.. . 1 0
Coal, good--------------------....-------1 6 J

The first parting below the top is usually 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-



WHIM. TIE UPPER FREEPORT COAL. 151

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 Creek, Randolph County, West Vir-
ginia.-Southward from Philippi it increases in thickness, and when we
come to the eastern side of the Belington basin the bed has a total
height of 10 to 15 feet, and is locally known as the Roaring Creek vein.

Its structure there is shown by the following section at Mr. William
Wilson's mine, in the northern edge of Randolph County, and about 1

mile east from the Valley River, at the mouth of Roaring Creek:

Ft. in.

Coal, slaty, impure------------------.---..1 6 '
Shales, dark...............................2 0
Coal, "upper bench"-------------------.. . .2 8
Slate and bony coal............-............1 3 Feet.

Coal, "breast"............................3 1 } 14
Slate, gray.....------.----------------------0 6
Coal, "mining ply" ...................-.. 1 8
Clay and slate....--........................0 4
Coal, "bottom," slaty.-------------------1 0 J

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
furnish 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.------------------------2 6 )
Coal. . . ..--------------------------- 1 0
Bony coal---------------------..--0 8 I ; Ft. in.

Coal------ -... ...- ...---------.. .--. 2 0 f o 14 8

Black slate...........--------------- 3 0
Coal---------------------------.. . .1 01
Gray slate....------- .--------- 4 6 Ft.
Coal--------------------.. . ------.-.. . 1 : * 22 -

Slate, dark----------------------1 4
Coal-..............................1 10
Slate, dark.-....--..-- .......... ... 0 5 7 4
Coal, slaty----------------.------0 5 -
Slate, gray. . ..---------------------- 0 6 j
Coal------------------.---.------ 1 5 J
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This is the locality of the celebrated "22-foot" coal bed of Upshur
County. The detailed structure above given does, indeed, exhibit a
bed of this enormous thickness, but it is so split up with slate as to be

practically worthless.
Section on the Buckhannon River, Upshur County, West Virginia.-Still

further west from this, on the main Buckhannon River, one-fourth of a
mile above Grassy Run and 9.1 miles from Buckhannon town, in a cut
on the West Virginia and Pittsburgh Railroad, the following section is.
exhibited:

Feet.
Massive sandstone (Lower Mahoining)--.. - ..-----35

rCannel slate.... 12' 0")
I Coal...---------2' 0"

Upper Freeport coal.. .... 17
SSh ale.---------- 2' 0"
tCoal--.-.-...-.. 1' 0"]

Gray shale--....------------------------.-.------------3
Concealed. . . . ..---------------------------------------10
Massive sandstone in bed of Buckhannon River........ 5

Here the coal has almost entirely disappeared in the great mass of
canned 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 Buckhannon River and its middle fork, where it has
regained a structure more nearly normal, viz:

Ft. in.
Cannel slate...... ...... ............ ........ .... .... 0 7

Coal ...... ....... -.... . ... ...... . .........------- 2 7
Slate, black........................................0 4
Coal....-.......... .... .... ...... .... ..... .... ..... 0 8
Shale, gray ......-.................-.................. 0 8
Coal, soft....-.... .... .... .... .......... ........ .... 1 7

Mr. Bryan's bank, one half mile northwest, exhibits the following:

Ft. in.
Cannel slate......-.................................. 0 6
Coal.......---- ...... -------------------------------. 2 0
Bony coal......-....-....... ...... ...... ............ 0 6
Coal-----------------------------------------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:

Ft. in. Ft. in.
Sandstone.....---.------------------------25
Coal---------.----------------------- 1 0
Slate, blue -.... --- .....-- ..............- . 2 21
Coal--------------------------------.0 21.

Clay ------- --------------------. 0.10 6 8
Coal-...~....---- -- ----.-------------------- 0 6i
Sand rock.-------------.....-....-........... 1 0
Coal, visible------------................... 1 0j
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Section near hacker's Valley P. 0., Webster County, West Virginia.-
Southward from this, through the edge of Randolph, the coal has been
eroded by the waters of the Buckhannon, but beyond Helvetia and the
Florence Pass we come to an elevated plateau, from which the Buck-
hannon, Little Kanawha, and Holly (a tributary of the Elk) Rivers all
take their rise, and here, in Webster County, 7 miles northeast from
Hacker's Valley post-otice, we catch an outlier of this coal with the
following structure:

Ft. in.
Bony coal--...------ .------------------- 0 6 )
Coal, good. ..-------------------------------- 1:3 Ft. in.

Bony coal.----------- ...-...... ...... ...--- 12 I
Coal, good.---------------------------. 2 8 J

Section on the Little Kanawha River, Lewis County, West Virginia.-

About 10 miles northwest from 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 .................................. 5 0
Coal, hard............................. 2 8 Ft. in.

Slate.................................... 0 8 90

Coal, softer............................... 1 8

Section on the Holly River, Webster County, West Virginia.-Tn the
summit of the hills 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. Marcum Cougar:

Ft. in.
Coal, hard-............ ------ ---- ---.......... 3 2
Slate, dark-...................-..........0 4 I Ft. in.
Coal, soft......................---........1 4 6 10

Bony coal .............-.. ...... ......... 04
Coal, soft------------------------------1 J

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, blossom.............. ....... ..... ...-
Shales,gray-----.-----------------------10 0 |IFt. in.
Coal, splinty-....-.........--- -.............. 2 0(1 14 3
Black slate------------.-.------------ - -. 0 3
Coal, splinty--.----------------------- -- 2 0 J

Here the character of the coal begins to change to the hard, splinty
variety which distinguishes the coals of the 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.

Cannel--------------.......---.------------ 0 5

Coal, splint...............---. .............. 4 0
Soft coal----------..............--------- ... 0 4

Black slate-------------------------.. . 0 1
Coal----------------..--.. . . ..---------------- 0 6
Black, coaly slate..-..........-------.- 0 6 Ft. in.
G ray slate -......-....-....-....-......-.......... 3 0 12 0

Coal, soft .---.-------------------------- 1 10
Clay--------------..--.-----l-. 1 0
Coal, soft---------------...---------------0 10
Slate......---------------------------------- 0 1
Coal......----------------------------------0 3 J

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:

Ft. in.
Coal........................ ..-.............. 1 6)
Shales-------------------------- - -- - -- 5 0
Cannel------- ----------------------.--.- 0 8 Ft. in.

Coal, splinty--------------.-.. .. .. .. . 2 6 13 10

Slate, black. . . ..----------------------------1 8
Coal, splinty--------.---... .----------------2 6

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

Ft. in.
Coal, blossom----........... .... .............
Shale, gray................................. 2 0 Ft. in.
Bony cannel................................ 0 6 F i
Coal, splinty--..-------------------------2 1
Slate, black.....----------------------------0 3

- Coal, splinty ...........- ......----------- 2 6 J

At this locality, as well as in Powell Mountain and on Stroud Creek,
a very good quality of splint coal is obtained from this bed.

From Nicholas Court-House on southwestward to the Great Kanawha
River no openings have been examined along the crop of this coal, but
at Cannelton, in Fayette County, we find it a valuable bed of cannel
coal with a thickness of 14 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 muddy sediment that the whole is worthless. A
few miles farther down the Kanawha, at East Bank and Crown Hill, a
portion of this great bed becomes the excellent splint coal, 3 to 4 feet
thick, which is mined at those localities, but farther down this river
the bed again becomes impure and remains practically worthless from
Coalburg on down until it disappears under the river at Charleston.
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West from the Kanawha we have no information about this coal until
we reach the Guyandotte River in Cabell and Lincoln Counties, but it
is possible that some of the Coal River cannel belongs at this horizon.

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

Ft. in.

Coal---------------------.. ------------ 0 4
Slate-.------.----.------------.---..------0 2 Ft. in.
Coal------------....---------------.------0 7 3 6
Slate and bony cannel.....................0 9
Coal, visible.........-...................... 1 8 J

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

Ft. in. Ft. in.

Massive sandstone--------------.---.------- 25 0
Cannel slate. ...--------------------------- 1 0 )
Slate.....------------------------------. 0 3 5 3
Coal, good.----------------------------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..............-............... ..... 10 0
(Coal, slaty-..... 1' 0"1

Coal-...-------1'6"I
Slate----------O'1"
Coal----------2' 0"

Coal, FL ~ Slate-..........0' 2" ~, 10 5
Coal, Upper Freeport.. Coal..........2O'9"

Sale-.........0' 9"
Coal----------0' 8"
Slato---------0' 6"I

I Coal ... .. :. ' 0,/i

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 Creek, Wayne County, West Virginia.-As we pass from
the Guyandotte in Lincoln County westward across the divide to the

waters of Twelve Pole, a great change takes place in the Upper 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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At another locality the following is seen :

Ft. in.

Coal blossom ....... .... ...... ............ . 2 0 )
Shales and sandstone ......-.........--. .... 30 0 Ft. in.

Shale., -....-------.------------ 0' (' l 136 10

Coal, splint..... ..........- ....- 1o8'
' 4 10 J

Cannel, good .................. 1' 4'

Coal, bon-y .........------ 1' 4"J

On the opposite side of Cove Creek we see:

Ft. in.
Massive sandstone......_....--......-.....
Coal----- ----------------------.......... 0 6
Slate.........................0 4 Ft. i"

Coal----.-- ------. --..... ..------.-.---. 1 6 v 4
Cannel .-.... ........ .... -.. .... ............ 3 0

From this point a belt of cannel coal at the horizon of this bed ex-
tends in a general westerly direction nearly across Wayne County, being
found on all of the main branches of Twelve Pole. It is possibly identi-
cal with the celebrated Moses Fork cannel and other taniiel 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. It is 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...................
Coal, bituminous_.......................0 10 Ft.
Rock, dark-...........................0 8 } 4
Cannel................................2 6 j

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

Ft. in.
Sandstone....... ......... ...............
Coal, bituminous........... .............. 1 0 )
Bone coal.-.... .. .. ..-----.--.--- .---.. 0 8 Ft. in.

Cannel ...... .... ... .... .... .. .. m....3 1 < 5 5
Bone coal-...---------------------------- 1 8
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On au Pit branch of Cove Creek the following section was meas-
ured:

Ft. in.
Coal, blosso.----.----.-----------------.. -- 2 0
Sandstone. .. . . ..--------------------------- 25 0
Coal-. .------ ..-------------------.. ------ 0 6
Slate, gray----- ----------------------- 0 1
Coal, bituminons----------------------------.. . 1 3
Cannel-----------------------.-.---.-----1 7

Coal, splint.-------.-.----------------.---. 1 0
Slate and slaty coal.----------------------0 5 }
Coal.--------------------------------- 0 5
Slate----------------- ----...---- --------- 0 2
Coal, splint------------ ------------------- 0 8
Slate, blue .- .--...- -- - -- -- - ......- .......-..- 0 5
Coal, splint.-----..---- ----------------. --- 1 6 j

Feet.

27

8

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

Ft. in.
Sandstone, massive-.-...-.-..--
Coal------------------ -------- 2 4
Slate-------------------------- 0 2
Coal, splint..--.._....--.--.- 1 2

Slate, gray .....----.- .--..-. 0 4

Coal--.....----------------------- 0 2
Slate, gray.-----.-----.-... -- 0 4
Coal, splint.....------------------0 8
Slate, gray.---.------------------0 4
Coal...------------------------ 1 6
Slate, dark...... . ...... ...... ..... 0 9

Coal ...----- -.----------------- 0 7
Slate...--------------------------0 6
Coal------------------. .-....... 0 1J
Shaly sandstone...............------.....

Coal--------------- -------------.-----.

Ft. in.
8 11'

15
1 6J

Queen's, the

Ft. in.
25 5

On Trough Creek, near James Rainey's, this coal exhibits the fol
lowing:

Ft. in.
Massive sandstone--------------.. .

Cannel slate..................... 0 5 Ft. in.
Coal, splinty....................1 9 } 3 3'l
Slate.............................01 I
Coal, splint......................1 0.15 Ft. in.
Flaggy sandstone and shale............ 15 0 7
Cannel slate ... ..-.....- 0 8
Coal...----------....-.........2 1
Slate.............................0 2 6 4
Coal ........ .... ...... ............ 0 10
Shale, gray...---............."0 6
Coal..............."........"...... 2 1 )

WHIITE.]
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At Greene Porter's, on the right bank of Twelve Pole, the Upper

Freeport bed shows the following:

Ft. in.

Coal..........----------------------------. 1 0

Clay ..... ............... ......... 0 5 Ft. in.
Shale and coal............................ 0 9 Ft.7n

Coal.........-......-- .--- -------- ---- ------ 1 10 ' 7

Bony coal and slate------. ----------------.. 1 0
Coal................--....---------------- 2 4J

From this point on west to the Kentucky line on the Tug River noth-

ing is known of the Upper Freeport coal, and at Warfield it seems 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," " Cambridge," " Alexander,"
t"Bayley's Run," " Norris," "Happy Hollow," " Waterloo."

Section near JKenova, 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.
Coal...........................................1 ) Ft.
Shale .......................................... 3 } 5
Coal, slaty....-......-.... ....-.................. 1 j
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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.
Coal......................................2 6 ) Ft in.
Sandstone, gray ........................... 3 6 } 6 8
Coal.--------------------............----- 0 8)

THE UPPER FREE PORT LIMESTONE.

Below the coal just described, at an interval which varies from 0 to
40 feet, there cones a limestone which was named from the same local-
ity as the coal. It is 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. Frequently the rock presents a brecciated aspect, as if
made from the broken fragments of an older limestone.

Fossils are rare in this bed except a minute univalve which looks as
if it might be of fresh water origin. Some layers of this stratum gen-
erally contain a considerable amount of carbonate of magnesia, and
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, as6"Shawnee,"
" White,"1" Buchtel," etc. There, also, as in Pennsylvania and West
Virginia, it occasionally 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 "4Summit" ore.

THE BOLIVAR FIRE 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 Muskingum Counties, while in West Vir-
ginia it is known to be valuable in only one region, viz, on Deckers

Creek, in Preston and Monongalia Counties.

TIE 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 shares, but occasionally a bed of massive
sandstone makes its appearance at this horizon and it has received the
name of Upper Freeport Sandstone. It is quite prominent in some por-
tions of Pennsylvania, but appears to be generally absent in Ohio. It
is also conspicuous along the Great Kanawha and in all the region of
West Virginia, southwest from there, sometimes attaining a thickness
of 75 feet, while in Pennsylvania it is seldom more than 30 feet.

When this sandstone is not present as a massive rock there occasion-
ally occurs a thin bed of coal in the interval between the Upper and
Lower Freeport coals, and I have termed it

TILE 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.

TILE LOWER FREEPORT COAL.

This bed is quite as variable, or even more so than the Upper Free-
port above. The rule is that whenever one of these beds has a fair
development the other is poor or worthless, but in addition to this un-
certainty, they are both frequently thin, or practically absent from the
section at the same time, so that no one should look upon any of these
coal beds as being continuously valuable over wide areas.

As shown in Section 66 at the type locality of this bed, it is even
more complex in its structure than the Upper Freeport above, being
split into two well defined layers separated by a stratum of clay and
limestone. It is quite probable that this dividing layer may at times
thicken up greatly as all other rocks do, and separate the two layers of
coal by an interval of several feet, thus making two apparently 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

I ncu . .65
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to 7 feet thick and of excellent quality, though it is always separated
into two or three benches by partings of slate.

The upper portion of the Lower Freeport bed often has a tendency
to become cannelly, as at Freeport, and some highly bituminous shale
is frequently present at this horizon, even when the coal is absent.

Another very fine development of the Lower Freeport coal is in the
vicinity of Fairmont, Clarion County, Pennsylvania, where according to
Chance it is 5 to 7 feet thick without any partings, and furnishes an
excellent quality of gas coal, as it does in the Reynoldsville region of
Jefferson County.

In Ohio the reputation of the coal as a patchy deposit is fully sus-
tained, since Prof. Orton says of it (Vol. V, p. 166, Ohio Geological
Survey), "this is a seam the horizon of which can be followed through-
out the entire field, but which becomes workable at comparatively few
points."

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" bed really represents this coal instead of
the Upper Freeport, then there is quite a large field of it along the Ohio
River, for it is found of good thickness in every boring as far south as
Moundsville, West Virginia, where it underlies the Ohio by more than
600 feet.

Section near Philippi, Barbour County, West Virginia.-In Preston,
Monongalia, Mineral, and Tucker Counties, West Virginia, this bed is
quite thin and often absent entirely, so it is not mined till we go south
into Barbour County, where it thickens up and in the vicinity of Phil-
ippi exhibits the following structure:

Ft. in.
Coal. . ..----------------------------- ,-----1 10
Slate -.-.-................------------... 0 8 Ft. in.
Coal.....----------------------------------0 6 5 10
Slate and coal----------.......---.-.......0 10

Coal....---------------------------------2 0J

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 region, 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

"splint," 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................................ 6 in. to 10 ft.
"Nigger head"............ ............... 4 in. to 8 in.
Splint coal ............................... 24 ft. to 31 ft.
Shale ........................ ............ 1 ft. to 8 ft.
Soft coal ................................. 1 ft. to l ft.

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

Ft. in.
Gray splint--..-..--............--.........-0 5
Soft coal---..---------------------------- 0 5
Gray splint-.............-.................0 t.-.3

Soft coal.-------....-----------------------0 3
Gray splint------ ----------......----- 1 2

Soft coal... .-------------------------------1 3
Slate .... ............ ......---- ..........- 0 5
Soft coal............ -...... -.................. 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 true that, were it not for the fact that the Coal-
burg bed is only 100 feet below the Kanawha black flint while the Win-
ifrede seam is 175 to 200 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 Creek, Lawrence County, Kentucky.-In de-

Boending 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 sandstone.......-..................
Coal . ............................ ...... .. 0 10 J Ft. in.

Fire clay................................... 5 0 7 10
Sandy shale.. .................. ...... 2 0 J -
Coal.................................... 0 10
Shale with iron ore ........................ 1 0 1
Coal, slaty................................1 0 5 7
Shale, blue................... 1 3

Coal......................................1 6 J

THE 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 Pennsylvania and Ohio regions, for, with few excep-
tions, a limestone is found close under every coal bed, and this is true
of the Lower Freeport horizon. This limestone very much resembles
the one under the Upper Freeport coal, 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 considerable quantity of carbonate of
magnesia and occasionally, as at the locality of Section 103, furnishes

material for the manufacture of hydraulic cement.
Considerable iron ore is also found at this horizon, and the limestone

is generally of a buffish cast from the disseminated iron. From this
fact it and the Upper Freeport limestone above are generally called the
"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, coupled with the fact that it will not

stand the weather well, and also it is often so gnarly and twisted in its
bedding that it will not split evenly.

This sandstone is never less than 30 feet thick in the Pennsylvania
region, and it frequently rises to 75 and even 100 feet in some localities,
making a bold cliff or bluff wherever its outcrop 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.

THE 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 Jefferson
Counties, calling the coal which is now termed Lower Freeport there
the Middle Freeport, and it is barely possible that this firt 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

[BULL. 65.
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at Freeport, 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-
tinct coal beds between the Ferriferous limestone and the Lower Free-
port coal, as shown in Sections 64, 65, and 66.

Westward in Ohio, however, the Upper Kittanning coal appears to
be either wanting entirely in most cases or else coalesced with the
Middle Kittanning bed, since Prof. Orton finds no place for it as a reg-
ular member of the Ohio series, but puts it down as a synonym for the
Lower Freeport seam. (See Vol. V, p. 126, Ohio Survey.)

In West Virginia the Upper Kittanning bed first appears in the sec-
tions along the Tygart's Valley River (96 and 97), where it is 2 to 31
feet thick, and a rather fair coal; but it appears to be absent entirely
in the Newburg shaft, Prestoni 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 horizon in Pennsylvania, the
New Bethlehem, North Washington, and Murrinsville cannel deposits
coming at this horizon. If the Darlington cannel, of Beaver County,
comes at this same horizon, then the interval separating the Upper
and Middle Kittanning beds has there thinned entirely away, and thus
brought the two into direct contact. This might well be, since the Dar-
lington cannel rests directly on 2 feet of bituminous coal, below which,
through a shale interval of 30 feet, comes the undoubted Lower Kit-
tanning coal, underlaid by its great bed of fire clay. 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-
scribed 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 west in
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 can be shown otherwise
by more positive demonstration, we must accept the stratigraphical
horizon given the Johnstown Cement first by Messrs. Platt, whose
labors moved it up from the horizon of the Ferriferous limestone, to.
which the First Geological Survey of Pennsylvania had erroneously
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 usually too impure to slake well. This stratum 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 feet 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 mine, though seldom
exceeding 2 to 3 feet. At the southern end of the North Potomac

[BULL. 65.
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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 ; but at
the Davis mine, further south, the parting slates have thickened up to
20 feet and separated it from the Lower Kittanning again.

Section at Newburg, Preston County, West Virginia.-In the deep
shaft at Newburg, Preston County, West Virginia, this coal has the
following structure and relations to other beds:

1. Lower Freeport sandstone........................
Ft. In.

Coal .........-.... 1 0
Slate................0 3 Ft. in.

2. Coal, Middle Kit- Coal, slaty..........2 0 7 3
tauning ...... IClay . . . ..------------ 2 0 7 3

L Coal, good...-......2 0
3. Fire clay and shales.............................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," etc.

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 maximum development:

Ft. in.
Top coal ................................... 2 7

Soft coal, rejected ......................... 0 4
Coal . .---- ..--- . .--- .--- ---- ------ ----. - -- - 4 2 Ft In
Bone coal, rejected.......................... 0 61
Second slate ,...........-..---------- ----- 0 2
SConlate---- ---------- --------------- 0 21' 16
Coal............. ........ -..--.. ..-.--.. 1 61
First slate.................................. 0 1
Coal......................--------- ---- .---. 2 4 J

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

Ft. in.
Coal---------------------------------- 1 2
Bone coal. . . ..------------------------------0 2
Coal....................--.-.--.-............4 0
Soft coal--------.--.... ----.---------------- 0 4 Ft.
Slate......---------------------------------0 3 10
Coal---------------------------------2 1
Slate--------------------------------- 0 1
Coal----------------------------------1 11 J

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 composition in the

different regions of the Appalachian field. In western Pennsylvania
and eastern Ohio the interval is usually only 20 to 30 feet and generally

occupied with dark slates or shales holding iron nodules, and it seldom
surpasses 40 feet anywhere in Pennsylvania, while in northern West
Virginia it locally thins away to an insignificant parting, but to the

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 Freeport sandstone, so that these must not be confounded with
the one in question.

The bottom layers of this shale interval immediately above the Lower
Kittanning coal are nearly always filled with fossil plants. They occur
in great variety and abundance wherever the rock material in the roof
of the underlying coal is a shale, and this is the horizon par excellence
for the collector of plants from the Lower Coal Measures.

These beds have been thoroughly explored at only one locality in the

Appalachian field, viz, Cannelton, Beaver County, Pennsylvania, where
Mr. I. F. Mansfield has collected systematically for Prof. Lesquereux
during several years, the results of which are recorded in Report P,
Vols. I and II, Second Geological Survey of Pennsylvania. The list
includes a large number of species, several of which are peculiar to
that locality.

THE LOWER KITTANNING COAL.

The next lower bed of this series, though formerly named simply
the Kittanning coal by Rogers, is now called the Lower Kittanning.
Although seldom attaining any unusual thickness, it is probably the
most persistent bed in the entire Appalachian field, and has a workable
thickness over a larger area than any other. In Pennsylvania it fur-
nishes from 3 to 4 feet of valuable fuel over large areas in every county
where its outcrop is due. Of course, like all other coals, it thins down
locally and becomes worthless over considerable areas, but the barren

patches on the horizon of the Lower Kittanning bed are fewer and
smaller than those at the horizon of any other coal in the entire Lower
Coal Measures. If the Middle Kittanning is the more important coal
in Ohio, the Lower surpasses it in Pennsylvania and West Virginia,
so that the difference in favor of the former in Ohio is much more
than offset in the latter two States. This coal is also a composite seam,
and when it acquires considerable thickness is often split into several
divisions by separating slates. 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 " Fultoi vein'" of the Broad Top field appears to be identical
with this coal, though the writer was formerly inclined to regard it as
identical with the Clarion (see 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
4' 6-foot" bed, and its structure there is given in Section 92. From Elk

1.6 9WHTE.1
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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 is nearly always a good coking coal everywhere.

Section at Newburg, Preston County, West Virginia.-In the deep shaft
at Newburg, Preston County, West Virginia, the Lower Kittanning has
the following structure:

- Ft. in.
Coal....................... ................ 0 10
Shale, gray ................................. 0 10
Coal ............ ...... ............ ......... 0 6 Ft. in.
Bony coal----------.---.----------------.-.03 9 5
Coal................. ....................... 4 6
Black slate ................................. 0 6
Coal ....................................... 2 0

Sections 95 and 96 show the structure of this bed where it is brought
to the surface by the Chestnut Ridge anticlinal, on the Tygart's Valley
River, below Grafton, West Virginia, and, as will be seen, it is there
about 5 feet thick.

On the Great Kanawha River, above Charleston, this is one of the

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 Bldcks-
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 Peerless and Blacksburg members of the Lower Kittan-
ning coal thin away to a few inches locally, and both are taken out of
the same drift. This is also the condition of affairs at the famous
Anstead mines of the Hawk's Nest Coal Company on top of Gauley
Mountain. At the head of Cabin Creek, a tributary from the south
bank of the Big Kanawha, the Peerless and upper half of the Blacks-
burg member come completely together, forming a bed of excellent gas
coal 51 feet thick.
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In Wyoming County, West Virginia, this coal, which is locally called
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 Tug. Along this line the coal is seldom less than 3 feet thick and
frequently 4 to 5 feet, with only one slate parting 3 to 5 inches thick. At
the mouth of Lick Creek and 60 miles from Louisa this coal is 100 feet
above the river, and reported 6 to 7 feet thick, with only one thin slate
near the center.

In Ohio the Lower Kittanning coal is almost as persistent as in Penn-
sylvania, rarely being absent entirely from the section, and generally
having a thickness of 3 feet, with a maximum of 5.

In the deep oil-borings across southwest Pennsylvania and northern
West Virginia this coal is quite persistent, being frequently reported at
a depth of 1,500 to 1,800 feet beneath the surface.

The following list of names has been given it in Ohio: Coal No. 3 in
Ohio Valley and along Yellow Creek, No. 4 at Leetonia, No. 5 in Stark
County and southwestward ; also " Creek vein," " Potter's vein," " Lee-
tonia," "Mineral Point," " Lower New Lexington," "Newcastle," etc.
This coal is often neglected in Ohio even when it has a thickness of 21
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 can 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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Eastward from the Alleghany River this clay does not appear to be

very important, but westward from that point it is generally present,
and attains its maximum development along the Beaver, and westward
from there down the Ohio; the famous potteries at New Brighton, Roch-

ester, East Liverpool, New Cumberland, and other points in these val-
leys all deriving their clay from this horizon.

In the Beaver County region the thickness is generally about 8 to 10
feet, but occasionally 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, etc. 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 solution ; in fact it is valuable for this purpose clear across
the Ohio coal field, since, according to Orton, 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 d eposit 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 Nuzums manufacture a good fire brick from
this bed.

THE KITTANNING SANDSTONE.

The interval between the Lower Kittanning coal and the Ferriferous
limestone varies greatly in thickness, sometimes only the clay bed just
described intervening, and again the interval thickens up to 50 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 darn 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 seen 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



WHIT.] THE FERRIFEROUS LIMESTONE. 173

underlaid with cherty material, and hence long ago received the name
of "Buhrstone ore," but it is there also called Ferriferous ore. In Ohio
it has a wide distribution and is known under several names, among
which are " Baird" ore, "Gray" ore, " Limestone" ore.

The ore generally lies in immediate contact with the limestone, in a

slab-like sheet one-half to 1 foot thick, but occasionally, as in Lawrence
County, Pennsylvania, on the Houck farm, it locally thickens up to 20
feet, entirely replacing the underlying limestone, while again it is absent
over wide areas, or represented by nodules scattered through the over-
lying shales. When the .Ferriferous limestone is absent, its place in

the series 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 Ohio. 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 Fork, 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
distinct 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 Lower Coal Measures, in being a genuine
marine deposit, abounding in fossil crinoids, corals, brachiopods, la-
mellibranchs, univalves, etc., a list of the more common forms of which
is given on pages 46 and 47, Report QQ, Second Geological Survey of
Pennsylvania.

In Pennsylvania this limestone is confined to the counties west from
Chestnut Ridge, attaining its maximum development in Clarion, Arm-
strong, Butler, Beaver, and Lawrence, where it is frequently 25 feet
thick, or even mqre, 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 much 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



174 THE NORTHERN BITUMINOUS COAL FIELD, [BULL. 05.

Zanesville. In one way or another, however, it has been satisfactorily

traced by Orton across the Ohio field to where it enters Kentucky from
Hanging Rock.

A layer of flint or " buhrstone" is often incorporated with the top of

this bed in Pennsylvania, and the same thing holds true for Ohio, but
below this the rock is generally gray for 10 to 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
Putnam Hill. On one 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 limestone.
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 no marine fossils were observed at either locality; in
fact there is no point in West Virginia or Maryland where the marine
type of this limestone is known to exist, so far as the writer is aware.

Along the Great Kanawha River, in the vicinity of Cannelton, a bed
of siliceous limestone occurs 75 to 100 feet under the Lower Kittanning
coal, and it has been identified with the Ferriferous limestone horizon
as shown in Section 115. 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 really an off-shoot from the Clarion, and
hence it is unnecessary to retain the name Scrub-grass, which should
be replaced with Upper Clarion.

The main bench of the Clarion coal occurs through western Pennsyl-
vania at an interval of 10 to 30 feet below the Ferriferous limestone.
Its usual thickness is about 3 feet, though it- often swells to 4 or 5.
When well developed it generally contains one or two parting slates, and
one of them thickening up causes the upper bench to approach the Fer-
riferous limestone, and it was then taken for a separate coal by the
geologists of the First Pennsylvania Survey, but, as Chance suggests,
this should be called the Upper Clarion bed in view of its origin. This
upper member is thick enough to mine in only a limited area around
the northern 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 varying in
thickness from 2J to 3J 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 difficulties concerning the disappearance of the Clarion coal between

eastern Ohio and Perry County vanishes, and the Clarion becomes one

of the regular and persistent beds of the series clear across Ohio as it

does in Pennsylvania. In the Zanesville section (104) the writer has

indicated his views as to the equivalency of these members of the Ohio

series.
The Clarion coal attains its maximum thickness in Stark County,

Ohio, where it is 6 feet thick and a very fair steam coal, according to

Orton.
In northern West Virginia this bed is generally present in the section,

but is usually slaty and too impure to be valuable, so that it has never

been mined in that part of the State.

Section near Eagle, Fayette County, West Virginia.-Along the Great
Kanawha [liver a coal bed, which appears to come at this horizon, has

been largely developed'for coking purposes in the vicinity of Eagle,

Fayette County, and hence is locally known as the Eagle vein. Where

best developed there, it varies from 3 to 4 feet in thickness, and is a

splendid coking coal, having the following structure in the vicinity of
Eagle:

Ft. in.
Coal...... ...... ...... ....-.....-........- - 1 2
Shale. . . ..---------------------------------0 3i Ft. In.
Coal---------------------.---.---.--------- 0 3 4 9
Shale.....................................- 0 3
Coal----------- . . . ..----------.------------2 10J

In passing up the Kanawha from Eagle the upper shale parting of

this bed gradually thickens till at the mouth of Armstrong Creek, 3

miles above, it becomes 20 feet thick and the coal has the structure given
in Section 115.

The interval between this bed and the Lower Kittanning varies be-

tween 120 and 200 feet along the Great Kanawha, thickening up to the

latter figures at Brownstown (Section 114), but southward from this in
Wyoming County the interval swells still further to 230 feet in the vi-

cinity of Oceana, as shown in Section 117, where the coal in question
has a thickness of 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 Kittanning

clay above, and often rivaling it in thickness.
The interval below the clay down to the next coal bed (Brookville)

varies greatly both in thickness and in the rock material which occa-

pies it. Occasionally the series ends with the Clarion underlay, 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 more
than 30 to 50 feet thick.



THE EAGLE LIMESTONE.

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 them, 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 1 feet thick. I have termed it the
Little Eagle coal, since it is possibly a "split" from the main bed

above. To the south it appears to be quite persistent, since it 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. It 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 thespecies are identical, and
the limestone itself so closely resembles the Ferriferous 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 th 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 Nelsonville seam of Ohio, instead of the Lower
Kittanning. The reader will understand the difficulty of correlation
when he remembers that the lower coal series is less than 200 feet thick
in the Hocking Valley, Ohio, while here, only 120 miles southward, the
same series has swelled out to 1,000 feet.

The fossiliferous type of the limestone and its accompanying fossilif-
erous shale have never been seen by the writer, except in the vicinity

of Eagle, 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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TILE 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 usually 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 ac-

quires some local importance around the northern margin of the coal

field in Jefferson, Clarion, Butler, and Mercer Counties, but southward
and westward it thins away and is often absent even as an impure bed,

there being no coal whatever at this horizon where the Pennsylvania
series enters 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.
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CHAPTER VI.

THE POTTSVILLE CONGLOMERATE SERIES.

THICKNESS, CHARACTER, AND EXTENT.

Beneath the lowest member of the last described series there comes
in a grbup.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 distinct series. To
this >series several names have been given. The early geologists of
Pennsylvania called it the "Seral" or "Great" Conglomerate, while in
Virginia it has generally been named the No. XII Conglomerate, or
simply No. XII. Prof. Lesley has in recent years, however, given it
the geographical designation of Pottsville Conglomerate, from the great
development of the series near the town of that name, while Prof. Fon-
taine, following the Pennsylvania custom of naming the several coal
series after prominent rivers along which the beds are exposed, has
suggested the name New River series, from that region of West Vir-
ginia where its coal beds attain a great development.

But since only one geographical name is admissible for the series,
and as- the term Pottsville is now so well ingrafted upon geological
nomenclature through the numerous reports of the Second Geological
Survey of Pennsylvania, it is thought best to retain it for the series,
and at the same time retain New River for the name of the coal group
which attains such prominence along that stream, thus putting it on a

par with the Mercer group, which occurs in the upper portion of the
series.

As exhibited everywhere in Pennsylvania and West Virginia, this

series is very sharply set off from the Lower Coal Measures above and
the Lower Carboniferous below, since in both cases there is a great

change in the lithology, so that the geologist finds no difficulty in deter-
mining where the Pottsville series begins as well as where it ends.

The series as a whole possesses a large amount of hard, white, or
grayish white sandstone, much of which is often conglomeritic. The

sandstones are harder, more compact, and siliceous than any in the

Lower Coal Series above. Bowlders of these sandstones take a smooth

polish when rolled along river beds, but this is not the case with most

sandrocks above this horizon.
The fossil 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 sigillaria 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 sales, 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 generally, mark the lines where these rocks emerge to daylight.

The loftiest peaks of the Alleghany Mountains owe their origin to this

friendly mantle, while its upturned edges have preserved many coal

basins from complete destruction. The deep gorges, narrow canons,

and wild scenery of the Alleghany, Youghiogheny, Cheat, Mononga-
hela, New, Guyandotte, and Big Sandy Rivers are all carved out of

these rocks. 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

Pennsylvania or West Virginia, while the coal beds which are promi-

nent only around the margins are well developed there, so that the

Ohio geologists have classed the upper portion with the Lower Coal

Measures, and retained only the lowest member of the, series, viz, a

stratum termed the Sharon Conglomerate, as the representative of the

whole series elsewhere. I shall show in the following pages that the

whole series is easily recognized in Ohio, and that the western Penn-

sylvania type of these measures can be traced across Ohio, and hence

for the sake of uniformity in nomenclature the Ohio geologists should

cut off 100 to 150 feet from the bottom of their Lower Coal Measure

column and combine it with the Sharon Conglomerate below, thus

making several members for the series instead of a single stratum.
The coals of the Pottsville series, 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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mnerly supposed to apply to the Lower Coal Measures do actually pre-
vail with reference to the coal in this series, since hundreds of carefully
kept well records testify to the absence of any workable coal beds in
this series over all except the outer rims of the Appalachian field.
This same fact is visible to the eye in passing inward toward the center
of the field down any one of the great rivers which drain into the Ohio.
The Sharon coal disappears 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 those around its northern border, for in 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 earlyformed 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

WHITE.]
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Tucker County; 1,400 on the New River in Fayette, and probably
1,800 at the Kentucky linle on the Tug River, in AlcI)ow 1l. lap Sec-
tion C will exhibit the manner and rate at which these beds thicken
southeastward from their northwestern outcrop in Ohio. The data for
its construction were obtained from surface measurements and oil-well
borings, several of which have been recently made along the Great
Kanawha.

This series is also the repository of much salt water, as well as some
oil and gas. The celebrated brines on the Great Kanawha, as well as
at Pomeroy and many other localities along the Ohio River, come in its
basal members, while the "first gas sand" of the Cannonsburg and
Hickory region of Washington County, Pennsylvania, is found in the
upper half of the same. This rock is also gas-bearing near Glover's
Gap, on the Dodd farm, and near Mannington, Marion County, West
Virginia, on the Snodderly farm.

We shall now give a number of sections in different portions of the
Appalachian field, illustrating the character and thickness of the Potts-
ville series, and, as with the Lower Coal Measures, shall begin at the
northeastern end of the field and proceed southwestward to the Ken-
tucky line.

Section in Fox Township, Elk County, Pennsylvania.-The following
section (Fig. 122) exhibits the structure of these beds in Fox Township,
Elk County, Pennsylvania, as given by Ashburner (Report RR, p. 186,
Second Geological Survey of Pennsylvania):

Fox Township, Elk County, Pennsylvania.

[See map, I) r.h

I ed Pt. in
s8 1. Sandstone, Homewood................................................. 35

(Coal.....- ...................... 1' 2"
. ate, black .--- -............. 0' 3

3. lat an fi e lat .... .... .... .... .... .... .... ..-3" .... .1Coal. .................... 1' 6"

4. coal-............ Slate-......-. ........ ........ 3' 0" .. .. .. .. 5 11
slatel ..................... ' 3""

5. Sandstone Conoquenessing ................................... 50
6. Shale and slate-... . ...... ..---- ...................- ...... - .-- . 10
7. Conglomerate .................... ------- ..... ------------ 50

Fr(. 1j: Section 8. Shales of No. XLI.......................................................
in Fox Town-
s1ip, ik Coln. Total ............................................... .............. 170 7

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 Clearfield, Clearfield County, Pennsylania.-At the town
of Clearfield, in the county of the same name, a well was once bored for
salt. It begins near the top of these measures, and the record shows the
following structure (Fig. 123), as given in Report II, Second Geological
Survey of Pennsylvania:
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16'

Fe2'Setina

;- - 4

37'

2D"
-0 s

-73

FIG. 123.--Section at
Clearfie l, Clear-
field County, Pa.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
]l.
12.
13.

Cleat icld, Pennsylrania, from boring.
ISee map, E s.] Ft. Ft.

Sandstone, ferruginous....................................... 62
Sandstone brown ........................................... 16 96Sandstone, light colored ...... ................................ 12
Sandstone. coarse, iron-stained--.................... 6
Slate, black, mixed wit h sand. ................... ........... 4
Sandstone, iron-stained, crumbly ................................... 37
Slate, soft gray ----. - --.... ....----........................... 13
Sandstone, iron-stained, ciumbly ............................. 20
Sandstone, white ---. ----................................ 10 50
Sandstone, grayish white ------------------------------------- 20
Slate. (11k...... ..---. -- --............... ..---- .--- -- --- ... 15
Sandstone, light gray...... .................................. 73
Sales, and red beds of No. XI.

Total-............................................................... 288

Section near Brookrille, Jefferson County,
Pennsylian-ia.-ln 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:

Brookville, Jfferson County, Pennsylrania.

[See map, E p.] Ft. in.
1
2.

4.
CI.
1 .
7.
8.
9.

10.
i.
12.

-

40

26'

_

40

405

FIG. 125. - Section
near Patton Sta-
tion, Clarion
County, Pa.

Sandstone, massive, Homewood ..................
Sales and sandstone............................
Coal ...........................................
Fire clay ............................ ...........
Sanstone, massive..............................
Concealed ......................................
Saiiistone, massive ..............................
slat,...... -. .. ................................

Sanlstone, hard..................................
s1:1t' .............................................
Sandstone, hard..................................
Red sales of No. XI.

75
30

0
5

70
10
90
20
40

4
22

Total......................................... 372 2

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

Section near Patton Station, Red Bank
Township, Clarion County, Pennsylvania.-
Near Patton Station, Red Bank Township,
Clarion County, Pennsylvania, the rocks
exhibit the following structure (Fig. 125),
Mr. H. Martyn Chance (Report VV, p.
Geological Survey of Pennsylvania):

70

-Q

10

90,

20

46'

FIG. 124.-Se tion
near Brookveile,
Jetrerson Coon.
ty, I'a.

of this series
according to
116, Second

Patton Station, red Bank Township, Clarion County, Pennsylvania.
See map, E o.] Feet.

1. Sandstone, hard, massive, Homewood ................................. 40
2. Shale, with a streak of coal ........................................... 20
3. Iron ore bed ....................................................... 1
4. Shale ........ ........................................... ......... 15
5. Sandstone ........................................................... 25
6. Shale, with kidney iron ore..... ...................................... 35
7. Sandstone and shale ................................................. 50
8. Shale, with sandv layers and ore halls ................................ 40
9. Sandstone, with intemrbedded thin shales.............................. 40

10. Red shale.

Total............................................................. 266
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Section at Kellersburg, Armstrong County, Pennsylvania.-Near Kel-
lersburg, Armstrong County, Pennsylvania, these measures have the

following structure (Fig. 126), according to Mr. William

(1. Platt (H 5, p. 194, Second Geological Survey of
6 Pennsylvania):

Section at Kellersburg, Armstrong County, Pennsylvania.

50 [See map, F o.]
102' Ft. Ft. in.

= 1. Sandstone massive, Homewood ......................... 62)
2. Shales..................................... ....... 5 . 77

3. Sandstone ................................... ..... 10)
4. Coal (Mercer group) ...................................... 0 2

5. Sales with iron ore........................................ 18

6. Fire clay .............................................. 1-7-- 3 4
7. Shales...................................................... 3

74' 8. Sandstone (Connoquenessing)... ...................... 150 J
50 9. Coal (New River group).................................... 0 2

10. Clay........................................................ 2)

11. Shales...................................................... 10 } 62
- , 12. Sandstone.................................................. i0 I

Total.................................................... 313 4

Here two prominent coal horizons are represented by
mere streaks, the upper one being that of the Mercer

z' 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.

Fi. 126.-Section at uKellersbugr, Arm. Section under Pittsburgh, Pennsylvania.-Under Pitts-
strong' County, Pa. burgh, Pennsylvania, we learn the structure of this

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

Under Pittsburgh, Pennsylvania; boring.

4s [See map, I m. ]
Feet. Feet.

sn 1. Sandstone, white, massive, Homewood ..................... 45)
- 2. Slate, black, trace of coal...... ....................... 15 > 80

3. Siate, dark, with sand shells ................................. 20J
4. Coal and slate, with white sandstone.......................... 5
5. Sandstone, grayish white, fine ............................... 5

0 6. Coal, coal slate, and white sandstone......................... 10
- 7. Sandstone and black slate.................. 18)S 8. Sandstone, grayish white, slate in center .................... 42 ' 70

;09. Sandy shale, dark ............................................ 10 j
42' -- 10. Coal........................................................... Trace.

- 11. Sandy shale, dark ............................................. 20

-0' 12. Coal.......................................................... 1

13. Sandy shale, dark.............................................. 2
14. Sandstone and black slate.... ...................... 7
15. Slate, black, sandy, trace of coal.........................;...7

Fin. 17 -Section 16. Limestone, Lower Carboniferous.
under Pttslurgh,
Pa. Total .....-............................................... 207

Section under Murraysville, Pennsylvania.--Under Murraysville, West-
moreland County, Pennsylvania, the structure is thus exhibited (Fig.
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128) by the

.so'

FIG.128.-Section u
der Murraysville.

record of the Philadelphia Company's gas well No. 49,
McCutcheon farm, according to William S. Stevenson,
assistant superintendent of the company:

Under Mirraysville, Westmoreland County, Pennsylvania (boring).
[See map, I n. J Feet.

1. Sandstone, gray, hard, close..--------.-----..--... .-----.----- 30
2. Slate, black, soft.--------... ----------- -------------------------- 12
3. Sandstone, gray, hard, close.....-- ....................................... 50
4. Slate, black, soft.------------.. -------.. ............................... 8
5. Sandstone, gray, hard, close----.. --------------------------------- 90
6. Slate, black, soft---.--------................................... ........ 45
7. Red shale of No. XI.

Total...........---.........--------------------------------- 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):

Under Washington, Pennsylvania

[See map, J k.]
SSandstone, fine gray ........... 9'

1. Sandstone, white micaceous.. 32'
Homnewood. Sandstone, white and dark mixed- 17''

[ Sandstone, white, fine.............. 29
2. Coal ....................................................
3. Sandstone, white, hard, salt water .....................
4. Sandstone, fine, white and dark .........................
5. Shale, very dark, hard shells............................
6. Sandstone, white, fine...................................
7. Shale, black.............................................
8. Sandstone, white, fine. ..................................
9. Shale, black, and coal ...................................

10. Sandstone, close grained................................
11. Shale and slate ...................................... ..
12. Shale and shells ........................................
13. Shale, black, top of Lower Carboniferous beds.

Ft

66
15
13
10

4
2

1
13
15

(boring).

in. Ft. in.

87

1

110

2

29

6

6

61

17 87'

29

6

66 0

Is'

Total . ........... .................. ............. 230

Here, as at Pittsburgh (Section 127), a careful rec. 2
ord discloses thin representatives of the Mercer and

New River coal groups Nos. 2 and 9, re- FIG. 129.-Section un-
spectively. der Washington, Pa.

Section in Broad Top basin, Huntingdon County, Pennsyl-
vania.-In the Broad Top basin of Huntingdon County,
Pennsylvania, the structure of these beds is as follows

-- . (Fig. 130), according to Report T3, p. 69, Second Geo-
logical Survey of Pennsylvania:

- 50

Broad Top basin, Huntingdon County, Pennsylvania.

[See map, I t.]
". 25'eet.

1. Sandstone, slightly pebbly, Homewood .................................. 50
,....- . 2. Shales, with a coal bed.................................................. 25

FIG. 130.-Section 3. Sandstone, pebbly....................................................... 50
in Broad Top 4. Shales, with a coal ....................................................... 10
basin, Hunting- 5. Sandstone, pebbly....................................................... 25
don County, Pa. -

Total ................................ .................... 160

The triple structure of the sandstones with intervening coal horizons
is noteworthy here.

I mI . 185
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Section near Wellersburg, Pennsylvania.-At the northern end of the
Georges Creek or Cumberland coal basin, near Wellersburg, Somerset

ghanies:

Neaw Piedmont, Mineral County, West Virginia.

[See map, N p.1 Ft.
1. Sandstone, massive, Homewood ..........................
2. Coal...................................................
3. Shales, dark, containing fossil plants........................
4. Sandstone, hard, massive ...................................
5. Shales, and concealed........................................
6. Sandstone, flaggy ...........................................
7. Shale .............................. .........................
8. Coal..................................................
9. Fire clay, dark, sandy ......................................

10. Sandstone, flaggy .....................................
11. Coal ....................... ""...................-......
12. Shale, with nodular iron ore ................................
13. Shales and flaggy sandstone ................................
14. Sandstone, white, pebbly, very hard........................
15. Shale, with streaks of coal..................................
16. Concealed sales and sandstones............................
17. Sandstone, massive .........................................
18. Sales, bitumino s...........................................
19. Sandstone, ilargy ...........................................
20. Sandstone, massive .........................................
21. Coal..............................................
22. Sandstone.---............................................
23. Fire clay and shale..........................................
24. Sandy shales to top of No. XI red beds......................

Ft. in.
20

2
451

30 127
10

2
1

12

10

2
40 87
45

145
10 93
10 l195
10
20

1
4
3
4

Total............................................................. 473

6

w the following
Gladden's Run,
Alleghanies:

nsylvania.

County, Pennsylvania, these beds sho
structure (Fig. 131) in the gap of

7 through the easternmost ridge of the

Gladden's Run, Somerset County, Pen

[See map, L q.I

1. Sandstone, massive, Homewood .................
.........- -2. Coal, M ount Savage ..............................

3. Fire clay, Mount Savage........................
4. Sandstone, pebbly..............................
5. Sandstone, dark, shaly.........................
0. Shale.........................................

(Coal..........................0' 1'
-5 143'8' 7. Coal ._.. <Slate ......................... 0' 4"

( Coal .- ....... ........ ....... 0' 3'
8. Fire clay, impure, sandy ..........................
9. Shales, dark, with iron ore........................

10. Sandstone, massive ............................
11. Red beds of No. XI.

Total ........................................

I This section shows the horizon of
20' the famous Mount Savage fire clay to

be in the Mercer coal group. No. 4
represents the Connoquenessing sand-

Fi. 131.-Section near stones, while No. 7 is 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
Potomac, at Piedmont and Westernport, where that,
stream cuts through the East Front Ridge of the Alle-

Ft. in.
75

4

143 6

0 8

65

...... ... 288 2

40

a4' I

'9P"

40'

4,'

14d

Fie. 132.-Sect i on
near 1'iedmno nt,
Mineral County,
W. Va.

186 [3ULL. 65.

Ft. in.

.. .. 7 6
.... 125

. .10

.... 10
...... 20 j

.. .. 35 )

-

}&-

--
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Section on Black Fork of Cheat River, Tucker County,
West Virginia.-In Tucker County, West Virginia,
50 miles south-southwest from Piedmont, in the gap
made by the Black Fork of Cheat River through the
central portions of the Alleghany Mountains, these
beds exhibit a much greater thickness than at Pied-
mont, as will be seen by the following section (Fig.
133) made there by Mr. James Parsons, chief engi-
neer of the West Virginia Central Railroad:

Mouth of North Fork of Black Water, Tucker County, West Vir-
ginia.

[See map, P o.]
Ft. in. Ft. in.

1. Sandstone, Homewood. ............................... 40

2. Coal, slaty and bituminous shale...-..................-.. 7

3. Shale, dark ........................................... 9

4. Sandstone, massive, pebbly........................... 228 263

-: " -":";""": 5. Brown shale........................................... 26

6. Coal (Nuttall)....................................... 2 6

7. Shale, drab ... -... ... . ..................... 16
8. Sandstone, massive ................................... 47

9. Sales with iron nodules...................... -28

10. Fire clay ............................................. 2 142

11. Shale ................................................. 4

- 12. Sandstone, fine grained, flaggy.............. ......... 39

4z L 13. Shale................................................. 6

14. Coal.................................................. 0 6

15. Shale.............................................. 24 1
- - 16. Sandstone, massive................................... 65 132

17. Sandstone and shales................................ 43

- 18. Coal... .................................. 0 8

19. Shale, brown........... ... ................ 22

20. Coal.................................................. 1 2

21. Bituminous shale, with coal streaks.................. 6 59 10

22. Brown shale .......................................... 26

23. Coal .................................................. 1

24. Bituminous shale, with coal streaks.................. 3

25. Shale.--- ------ --- -- ...-----..... 32

26. Sandstone, massive.................................. 35 l 87

27. Shale, brown.......................................... 20

28. Red beds, top of No. X1.

Total.............................................. 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
= o River, while Nos. 14 to 24 represent the lower ones

FIe. 133 Se t i o n at along that stream as well as the great Pocahontas vein
mouth t rth raor of and M rc Counties West
Black Water WVa of McDowell and ercer ConisW s Virginia.
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Section near Rowlesburg, West Virginia.-A fine section of the Con-
glomerate coals is exposed in the cuts of the Baltimore and Ohio Rail-
road, near the summit of Cheat River grade, 4 miles west from Rowles-

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

Along the Baltimore and Ohio Railroad, Cheat River grade, four
miles west from Rowlesbnrg, Preston Cownty, West I irginia.

45,

-'

-85

--- 
u

- ---

Ft. in. Ft. in.
60

6 10

45
2

3
25
15
20

8
4

20
3

98....

6.1

55 1

[See map, N n.]

1. Sandstone, massive, coarse, yellowish, Homewood. ..S Coal---------------- 0' 5"j
2. Coal ................. Shales, sandy ........ 6' 0">

Coal.................. 0' 5"
3. Shales, brown, sandy..............--- ............
4. Coal, slaty .......................................
5. Shales ...............................................
6. Sandstone, massive..................................
7. Sandstone, flaggy .......... .......................
8. Sandstone, massive, grayish white...................
9. Sandstone, flaggy ....................................

10. Shales, brown........................................
11. Sandstone, grayish white...... ....................
12. Shale, brown.........................................

(Coal.................. 0' 5"
Shale, gray ----------- 4' 0"
Coal.................. 0' 4"
Sales, drab, sandy... 8' 0"
Iron ore.............. 0' 6"

13. New River coal beds. , Shales ............... 5' 0" >
Coa.................. 1' 0"

IShales ............... 10' 0"
ICoal ..... ............ 0O' 4"
Shales, brown, sandy.25' 0"
Coal.................. 0' 6" J

14. Shales, brown........................................
15. Sandstone ...........................................
16. Shales, buff, sandy ...................................
17. Sandstone, massive, pebbly .......................
18. Concealed, and shales................................
19. Top of No. XI, red shales.

95i.

Total ...................................................... 362 5

j_-a &e Nos. 2 and 4 represent the Mercer coal group, Nos.

Fma.134.-Section near G to 12 the Connoquenessing sandstones, while No.
Rowlesbnrg, W. va. 13 represents the New River coal group.
Section near mouth of Sandy Creek, Preston County, West Virginia.-

Farther northwest, (lown Cheat River, and in the center of the Ligonier
basin, the Pottsville series exhibits tie following struc-
ture (Fig. 135) hear the mouth of Sandy Creek, Preston
County, West Virginia:

S7,
15

Fm. 135.-Section
nearmouth ofSandy
Creek, Preston
County, W. Va.

Near mouth of Sandy Creek, on Cheat River, Preston County, West
Virginia.

[See map, M m.J Ft. rt. in.
1. Sandstone, massive, very pebbly near middle .................. 160
2. Shales, dark................... ................................. 10

(Coal ............. 0' 10"
3. Coal .................... Shalo ............ 0, 3" ....... 1 6

Coal ............. 0' 5" )
4. Fire clay..... ............................................... 7
5. Slate, black, fissile ............................................. 15 37
6. Sandstone, gray............................................. 15
7. Shale, with streak of coal ....................................... 1
8. Sandstone, grayish white ...................................... 15
9. Green and red sales of No. XI.

Total............................................................. 224 6

Here, as frequently happens, the Mercer coal group
disappears entirely, while the Homnewood and Conno-
quenessing sandstone unite inito one solid mass. Nos.
3 to 7 represent the New River coal group.

TflE' NO)RTHERN BITUMIN0l',S C,(AI, IEILl.

20
15
20
20
20
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Section on Booth's Creek, Taylor County, West Virginia.-The struc-
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
MIr. John L. Steele, to whom I ant indebted for the fol-
lowing record (Fig. 136):

Booth's Creck, Taylor County, West Virginia (boring).
[See map, O 1 ] Ft.

1. Sandstone, hard, white, pebbly.......................................... 159
2. Illack slate...................................................... 15

:":"%." : :. Shale, gray and sandy... __... . . . . . - - - . .. . . . . . . . . . ... 20............ . Shale, brack.a.d sandy------------------------------------------------- 2054. Shale, black................................. 1)
5. Shale, gray, sandly...............................-................ 2
6. Sand, gray, pebbly ........... .................. .................. 0
7. l'ed beds of No. XI.

Total....................--....................................39

Here the structure is very much like that of the pre-
vious section on Cheat River, and the thickness is also
nearly the saline.

Section under Clarksburg, West Vir- 4'

Fi. 1 ction ginia.--Under Clarksburg, Harrison 20

onBooth's Creek, County, West Virginia, the succession isTayAor County, gog r30'
AV. V.I. given as follows (Fig. 137), from the rec- -

ord of the Despard gas well, on the authority of Prof.
T. M. Jackson:

Clarksburg, West Virginia (gas well).

[See map, 0 k.]

1. Sandstone, black .........................................
2. Sandstone, white............................- .................
3. Sandstone, gray..............................................
4. Sandstone, winte.............................................
5. Sandstone, gray ..............................................
6. Sandstone, dark ................................. ...........
7. Shale, black ............................................ ......
8. Sandstone, white .............................................
9. Sandstone, gray . ........................................

10. Red beds of No. XI.

Ft.
41

20
30
50
62

8)

Ft.

174

72
7
3

Total.............................................................. 256

S0'

8'

7e5

too'

170'

Fi. 18--Section
near I'armington,
W. Va.

Section near Farmington, West lir- -
yinia.-Unde7 the central portion of

Fi. 137.-Section
Marion County, West Virginia, the under Clarks.
structure is shown by the record of the burg, W.Va.
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 1.1
Ft.

1. Sandstone ........................... ................................. 100

2. Shell ..............................--- ............... 10

3. Slate -................................................................ 17

4. Black slate......................-....................................... 70
5. Sandstone.............................................................. 12

6. Red beds of No. XI.

Total-- .................................................. 209
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Section under Wellsburg, West Virginia.-Under Wellsburg, Brooke
County, West Virginia, the Barclay gas well No. 1 gives the following

(Fig. 139) for these beds on the authority of Mr. Bar-
clay:

TJellsburg, West Virginia (gas boring).

[See map, J j.]
Ft. Ft.

1. Sandstone, white .............--.. .. -- ---..-........... 75

2. Sandstone, gray ............................................. 30 145

3. Sandstone, blue ................ 40

4. Coal......................................................... 6
5. Slate and shale.............................................. 31

Total.............................................................. 182

F.139. Sectionun- The coal reported in this section comes at the hori-
der Wellsburg, W.
Va. zon of the Sharon bed of Ohio and Pennsylvania, but

it was probably nearly all coaly slate or else a local thickening, since
other borings put down in this region do not report it at all.

Section in Mercer County, Pennsylvania.-Along the northwestern
margin of the Appalachian field in the counties of Lawrence and Mer-
cer, bordering the Ohio State line, a series of workable coal beds make
their appearance in the Pottsville series and extend along the margin
of the field clear through to southern Ohio. The general section of the
Pottsville series of Mercer County, Pennsylvania, given in Q3 ( p. 33),
Second Geological Survey of Pennsylvania, shows the succession of
these coal groups as follows (Fig. 140):

z 60

Fig. 140--Section in
Mercer C~ounty, Pa.

1.
2.
3.
4.

5.

6.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
22.
23.

Mercer County, Pennsylvania.

[See map, E k.]

Sandstone, Homewood ...................... ---..
Shales .....................................-----
Iron ore..............................................
Limestone, Mercer, Upper.......................
Coal, Mercer, Upper..................................

Shales............................. .................
Iron ore....--------.----------------------------.....

Limestone, Mercer, Lower............ ............
Shales......-......------------.--------------..-.....
Coal, Mercer, Lower..................................
Shales............----------------------.... --..--....
Iron ore..................--............ .... ...

Shales....................---- -----------............

Sandstone, Connoquenessing, Upper..................
Shales with iron ore .................................

Coal, Quakertown...............................
Shales................ ....................
Sandstone, Connoquenessing, Lower..................

Shales, Sharon, iron bearing ......................

Coal, Sharon . .............................
Fire clay and shales..................................

Sharon Conglomerate, base of No. XII................

Total ..............................................

Ft. in. Ft. in.
50
5
2
2 6

2
25

2
2

10
2

10
1
5

40
10

40
30
30

6

6
6

-

44 6

66

2

100

4
5

20

301
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Section near Quakertown, la honing County, Ohio.-Where the Ohio.
Pennsylvania State line crosses the Mahoning River, near Quakertown,
these beds exhibit the following structure (Fig. 1.41):

C 

t 

Qf

6'

. 4'

-" 4'

'c

FIG. 141.-Section near
Qu akertown, Ohio.

Ohio-Pennsylvania line on Mahoning River.

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

1. Homewood sandstone............ .....................
2. Concealed.......................................
3. Limestone, Upper Mercer .........................
4. Fire clay.........................................
5. Sandstone, shaly ..................................
6. Coal, slaty, Middle Mercer ............................
7. Fire clay and sandy shales............................
8. Limestone, Lower Mercer ............................
9. Shales ................................................

10. Coal, Mercer, Lower ...............................
11. Fire clay..............................................
12. Shales, sandy..........................................
13. Sandstone, Co'nnoquenessing, Upper ..................
14. Coal, Quakertown....................................
15. Fire clay and shales ..................................

Sandstone............ 17'
16. Sandstone, Connoque- Shales................... 12'

nessing, Lower ...... Sandstone, flaggy........ 40'
Sandstone, massive .... 30'J

17. Blue sales, with iron ore balls .......................
18. Sandstone, massive ...................................
19. Coal, Sharon, and bituminous slate....................
20. Sandstone, flaggy, to base of No. XII..................

Total.......................................................

The Sharon coal of these sections (140, 141) represents the New River
coal group of 'Vest 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.J
Ft. in.

Ile

- e

Fn. 14 12. l ion
in 11oln10s Coun-
ty, Ohio,

1.

2.

3.

4.
5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Interval, sandstone and shales............. ...................... 60

Limestone, Lower Mercer ............................................ 1 6

Coal, Lower Mercer...................................................

Concealed ............................................................ 17

Gray shales......................... --............................... 6
Coal-..........................................-......-....---...-. 2
Gray shale and concealed............................................. 23 6

Sandstone, Upper Connoquenessing ............................... 15 6

Coal, Quakertown....... ....... ............................ blossom

Sandstone, shaly, Lower Connoquenessing............................ 33 6

Coal, thin......................................... .....

Sandstone ...................................................... 3

Coal, Sharon............................................... 2 6

Fire clay ............................................................. 10

Lower Carboniferous beds.

Total .............................................................. 174 6

2
6
8
1
5

1
0
0
3
7

45

3

6
8
6

Ft. tn.

20
10

1

24 5

} 55 6

12

132 6

1 6
25

270 1

3 6

99

20
10
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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:

7d

FIG 143 et i
in Washn -toni
County, Ohio.

Epler oil boring, Washington County, Ohio.
[See map, M g.]

Ft.
1. Sandstone .............................................................. 24

2. Shales ............................................................. .. 20

3. Coal .... . ..--------------------------------------------------------------
4. Shales -...----------.................... .--- ......---------.-. ---... 70

5. White, pebbly sandstone................................................ -60
6. Black sales ............................................................. 4

7. Low er Carboniferous beds.

Total......................... ..........................-- ............. 178

Section at Parkersburg, West Virginia.-The Caiden
Consolidated Oil Company, in boring at Parkersburg,
W est Virginia, found the following structure (Fig. 144),
according to Mr. R. A. Cole, the superintendent:

1.
2.
3.
4.
5.

Parkersburg, West Virginia (boring).

[See map, O f.l

Sales, gray .................................
Sandstone, hard, white...........................
Slate, black ......................................
Sandstone, bard, gray............................
Shales of No XL

Ft.

110

50
25

:i0

Total ......................................... 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.

[See map, P g.I

FIG. 144.-Section
under Parkers.
burg, W. Va.

Ft.
1. Sandstone................................... - - - ......
3. Coal '.. . ...............................................................3. Sandstone .....----- ----- ----- ---- ----- ----- ---- ----- ---......
4. Shales.................................................................
5. Coal....... ......................................................
6. Sandstone .................----------------------------------....
7. Sales ..........................................................
8. Sandstone - - - - - --.....................................................
9 Shales...... ................

10. Coal.................................................................
11. Conglomerate ......................................................
12. Sales .................-- ---................ ... ............
13. Limestone, Subcarboniferous.

36

16
94

10
44
10
66

40
16

Total ........................................................... 352

The Burning Springs section (Fig. 145) shows a rapid
' increase in the thickness of these beds towards the

FIG. 145.-Section southeast, since they are just twice as thick here as in
prin Washington County, Ohio (Section 143), 50 miles distant.

36'

16,

SW

Id

44

86!

.I- -
--I
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Section near Jackson 'Furnace, Jacksuna Cou nat, Ohio.-Ian Jackson
County, Ohio, the Pottsville series has the following structure (Fig.

146) near Jackson furnace, as given in the Ohio Geo-H logical Survey, 1870 (p. 158):

Jackson Furnace, Jackson County, Ohio.

-.

Fm. 146.-Section
near Jackson Fur
nace, J ack s ii
County, Ohio.

40'

zo'

-

ts

31

30r

17

*40'

4d

ra" [See map, P b.] Ft. in.
1. Iron ore ........................................................... 0 8
2. Interval ............................................................... 20
3. Iron ore ...---------------------------------------------------------- o 7
4. C('arse sandstone --- .-------------------------------------------- 15
5. Cii...................i......................... race
6. shale ......................................................... 18
7. Iron ore .......................................................... 0 6

I15 8. Clay, shale............................................ ............... 1
9. sandstone, coarse ---------- ......... ,.............................. 20

10. Sandy shares ant laminated sandstone.......... ....-------------.. 115
11. Coal . .......................................................... 2 6
12. lire clay ........................................................... 2 6
13. (lay, shale ........................................................ 2 6
14. White sandstone..................................................... 10
15. Sandy shale ..................................................... 10

z e n 16. C oa l ... .... ... .... ... ..-.... ..-.... ... ... .. :'... .... ... ... 0 4
0 17. Shloes and sandstones to base of No. XI1............................. 20

104....8 
7

Section at latingt Dock, Sciota County, Ohio.-In the
vicinity of Hanging Rock, Ohio, the Pottsville series has
the following structure (Fig. 147):

Hanging RocL, Sciota County, Oio.

[See map, R a.]
1. Sandstone, massive ................... ... ................
2. lEire clay ............... ..............................................
3. Linestone and iron ore, Upper Mercer ............................
4. Sales .. ..........................................................
v. Coal, Uper p 111ercet'.............................................
6. Fire clay, sandy ......................................................
7. Sandstone, shaly......................................................
8. Shales, drab ..........................................................

( Coal............... o' 5"
9. Coal, Lower Mercer....... ( ire clay.......... "1' 4" ..............

Coal .............. 1' 4"
10. Fire clay and sales .............................................
11. Sandstone, ConnOuenessing, Upper, massive, coarse, yellowish.
12. Sandy sales and shaly sandstone ....................................

Coal .............. 0 ' S")
13. Coal, Quakertown....... . Slate.............. 0' 3" ...............

Coal .............. 1' 5"
14. Fi-e clay-............................................ ...---......
15. Sandy sales ...................................................
16. Sandstoe, Lower Connoquenessing,massive.........................
17. Shales, dark blue, with iron ore.......................................
18. Iron ore, sandy ...................................................
19. 111 lie sandy sales ....... ......----........--.........------------
20. Interval to base of Pottsville beds under river, from drill hole (E. B.

Willard) .......................................................

Ft. in.

40
5

21
0
2
8
8

3

5
30
15

3
17
25

5
1

40

40

4

1

1

Total........................................................ ... 270 6

Fut. 147. -Section Here the Mercer group, together with the Quakertown

Stioa coal, is distinctly recognizable at the very southern bor-
ohio. 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 Dock Coal Company.
Bull 65-13

woImt G.
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.I



194 THE NORTHERN BITUMINOUS COAL FIELD.

- Section on Big Sandy River, Lawrence County, Kentuck-y.---Twenty miles

up the Big Sandy River, and near the mouth of Blaine Creek, the suc-
cession of the series is as follows (Fig. 148) according to
the record of Rligdon gas well No.2, as furnished by Mr.

d F. 1. Oliphant:

Undr Big Sandy Ricer at mouth of Blaine (reck (boring).

[See map, V b.] it
1. Sandstone, white...................................................... 25

2. Slate, black ........................................................... 5
-- ---- 3. Sandstone, white....................................................20

4. Sandstone, dark gray.................................................. 25

5. Slate, gray ............................................................ 15

6. Sandstone, dark....................................................... 20

7. Slate, gray ............................................................ 20

8. Sandstone, dark gray................................................... 40

9. Sandstone, white, salt water ......... ................................ 100

; " goo 10. Sandstone, dark blue.................................................. 10

11. Slate, black ......................................................... 10

12. Sandstone. white...................................................... 90

13. Slate, black ........................................................... 25

- 14. Shells................................................................. 10

- - 15. Sandstone, hard blue................................................39

16. Limestone, Lower Carboniferous.

'Total ............................................................ .415

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

- d Blaine Creek to trace the rate of increase along the Tfug
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
utder Big Sandy

Rivernearmonoti the surface at the southern edge of McDowell County,
of Blaine Cieck. West 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 section, probably
represent the interconglomerate coal beds.

[ BULL. 5.
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Section unler
Great Kanawl

-,

- m

Is,,

a'

Fin. 149.-Section n
der Charleston,
Kanawha County.
W. Va.

Charleston, Kanawha County, West Virginia.-On the
a River some recent borings for gas have supplied the
necessary data there, thus giving measurements at two
points before the whole formation comes to the surface.
The first one of these is the record of the Edwards gas
well No. 3, bored at Charleston, West Virginia, which
gives the following structure (Fig. 149) for these beds,
according to Mr. William S. Edwards:

Under Charleston, Kanawha County, WJest Virginia (boring).

[See map, T f.]

1. Sandstone.................... ...-- ................ ...----------------
2. White sandstone-------------------------------------......---------...

3. Hard sandstone and shells..............................................

4. White sandstone.................................-----------.-.........

5. Black sandstone and shells.............................................

6. White sandstone ............................................

7. Hard sandstone........................................................

8. Hard black shells and gas.........................---...---.........

9. White sandstone........................ ..... . ...............

10. Black sandstone........... ...........................

11. W hite sandstone............................................

12. Black sandstone............................................. .....

13. White sandstone..................... ....................

14. hard shells ..........................................................-

15. W hite sandstone......................................................

16. Sandshell, hard ...................................

17. White sandstone.......................................................

18. Black sand.............................................................

19. Lower Carboniferous limestone.

Total ............. .................................. ............ 580

here the Pottsville series has thickened to about three
times its size at the northwestern outcrop of these beds
in Ohio, 100 miles distant. Whether the thickening 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
absent from the above section, since not even black
slates are present according to the driller's record.
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Section at Durning Spring, Kanawha County, Vest Virginia.-At Ihru-
ing Spring, 9 miles south from Charleston, the record of Edwards gas

well No. I gives these beds as follows (Fig. 150):

Burninq Spring, Ianaw-ha l'un aty, 11c.st irgin ia (boring).

(See map, T f. . F.

., .... . ~tdha l-Pt lit1. Sandstone, hard white -....... a.e --------------------------- 176

2. Coal, hand .-- ....- .. . . .. . . . .. . . ..--------------------------. 6
3. sandstone, hard white, salt water ............................ 200
4. shalo ai slates,lilght colored .--.--.--. --. --.---. - ------. .. . - 10O 555
5. Sandstone, very hard ani white, with salt water .. -. --- ....-.. 255

0. slate, bhace .. . . . . . . . . . . . .. . . . . . . . . . .

7. sadstone, har white--------------------------------------------- 5
7. Sanistron, bdue hard -------- - ----------------------------------- 50

.9. limestone, Lower caion Iherous.........................

TIotal ---------- "--------- --------- "----------------

No. 2 represents t he iMercer coal g1I01), 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 contai n no coal whatever, though
only 40 miles north from the New River coal field.

The series Las here increased 259 feet in thickness
in 9 miles, a very rapid rate, and possibly ind icating
that the great thickness (5S$) feet.) found under Charles-
ton may have been abruptly instead of gradually ac-
riuire'l.

_____ I1n this boring a considerable flow of natural gas
___ was obtained in the top of the Pocono sandstone, or

"' Big Injuni" oil sand, at a depth of about 1,000 leet.
5' This is the locality where natural gas was first used

for manufacturing purposes in the United States, as
far back as 1841. It, was utilized for

<<- - evaporating salt water. One of the gas
wells found here, according to report,
displaced for fuel 2,000 bushels of coal
daily during a period of ten years. The
last well, however (bored in 1887), does
not produce much over 500,000 cubic

:25, feet of gas daily. The most productive
wells were situated near the crest of the
anticline which crosses the Kanawha

>4 Diver at Burning Spring.

FIG, 150.-Section at Burning Spring,
K=ntWaha County, W. V4.
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Section near Nuttallburg, Fayette County, W1est Virginia.-Passing on
southward up the Kanawha and New Rivers, there is no opportunity

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,

Se Fayette County, West Virginia,50imiles

170 distant from Burning Spring, where
the following succession occurs (Fig.

- -- :ox-o -;+151')-

- 60 Vicinity of Nullallburg, Fayctic County, West
- -Virginia.

[See map, U h.]
Ft. Ft. in.

- -1. Sandstone, massive, pebbly, Home.
-'- wood .. . . . . . . . .. . . . . 110 170

" 4'S 2. Shales .- ---- - . .. -- ........ "" .. 60u
2. Coal .............................. 1

- - - - 4. Sanly sales and sandstonuo-.... 75
__ - 102' - - -- 5. sandistone ..... .......... ........ 123 1G2

6. Black slate....................... 2S
7. Coal. . . . .. . .. . .. . - 1
8. sales and sandstone.... ...... . 75

25 ----- 9. Coal . . .......... 0 10
-- - 10. Sales, windstone and shales...... 50

_= _- _ -= = 11. Coal, Nuttall ................... 3 G
- - 012. Sales and slates .................. 751- --- 13. Sandlstone, massivo ... ........... 15r , 60

11. Slates, dal k . 11
7- 15. Concealed, and shales........... 120

- -16. Coal, Fire Creek .................. . . 6
17. Sales and sandstone.. ... ... 1310

-. ('o l ........ 1' 0" 1

-18.Coal,Quinnimont (?) Coal . ....... 2' 0" 4 5

S- , . Coal ........ 1' 0" J
-25 19. Sales anti sa stone ... . ....... 35

20. Coal, slaty ......................... 2 4
21. Shales............................ 40
22. Coal-. ...-............-.......-.......-.. 1 >

3. Shales............ ................ 10
24. Concealed......................... 30I
25. Sattsione, m s ive ............... 1251

- 75 26. Concealed, and sandstono ......... m) ; -20
- 27. Sandstone, massive. ............. 140

--- = 28. Concealed, and stadstone t to p of
No. XI shales ................... 55)

60
:; ...:iTotal ............................... 1, .4001 0

SNo.11, the Nuttall coal, is the highest
member of the New Diver group t hat
ever furnishes valiuble coal along that
stream. Its place in the Pottsville

140' series is 400 feet below the top, and the

other thin coals above it belong to the

Mercer group.
\Vhether No. IS is identical with the

-l .ii Quinnimont,or whether this latter coal
is the same :Is the Fire Creek, No. 16,
are quleStions yet unsettled.

Just whiat represents the Pocahontas

-0 col of NI ci)owell and Mercer Counties
Fw; 151.-Section in vicinity of Nuttall-..-

bur; Fayette Connty, s. Va. in this Section, or 'whether it is repre-
sented at all is uncertain, but No. IS may possibly come at that horizon.
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Section on Craiw Creek, Mercer County, West Virginia.-At the ex-
trene southern edge of the ApI

IU 115

,.;

4130

""- - - - - - - IU

lee

26

-fs 6?

400'd

710. 1

- i

- o

-- -6
-0

- 4

- 20 -

hi20

-- -ty-- --a

)alachiall field in Mercer County, West

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 stiuinnt of the column
for the estimated thickness of beds re-
moved by erosion :

Crane Creek, Mercer County, (lest I rginia.

See map, Y

1. Sandstones and shales, here eroded from
top of No. X II (estimated).............

2. Shales and sandstones................
3. Sandstone and shales ..................
4. Sandstone, gray...................... .
5. Shales, and concealed................ .
6. Sandstone, massive, and shales........

Coal........... o' 2"
Sales. ....... 2' 6"

7. Coal ............ Coal.......... 2' 4"
Shale......... 0' 6"
Coal.....-.... 1' 8" 

8. Sales, sandstone, and concealed.........
9. Sales ................................

10. Coal, good ...............................
11. Shales, and concealed....................
12. Sandstono...............................
13. Shale ...................................$Coal............. 3
14. Coal ............. Shale...........2

Coal and slate.. . 1'
15. Concealed, with sales, sandstones, and

two thin coals .......................

16. Coal, Pocahontas Coal.------- ' 6"
(No. III)....-.. Coal . 5' 0"

17. Sales, sandstone, and concealed.........
18. Coal (No. 11)..........................
19. Sandstone and shales .................
20. Coal (No. 1)..............................
21. Sales ..... ...............................
22. Sandstone, gray.........................
23. Shales, dark .............................
24. Concealed ...............................
25. Sandstone, and concealed ............. .
26. Sandstone, gray, massive............ ....
27. (Green, liny, fossiliferous shales, top of

Lower Carboniferous.

F. t. in.

400)
100

35 710
20

7 2

]10 (
5 5

]00
10

3

28
35
20
50
40
10

115

1

113

150

13 6

80
26

20
02

183

1

Total................................1,402

The interval added to the top of the
Pottsville in this section is only an esti-

mlalte 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 of this section

can not yet be satisfactorily correlated

with those on New River (Section 151).

At one time the writer was inclined to

believe that No. 7 might be the equiva-

lent of the Nuttall vein, and that No. 16
of this section was probably identical
with No. 1 of the Nuttallburg section

198

8
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(151), but the Pocahontas coal lies 200 feet nearer the base of the
Pottsville series than No. 18 does on New River, and hence unless this
part of the series thins away towards the southwest, which seems im-

probable, the possibility of identity is rather slender. The mining
operations of the next few years, however, may be depended upon to
settle the question, since it has a more than scientific interest.

A cursory examination of the sections given will show that the
Pottsville series generally has something like the following structure:

Sandstone (Homewood).
Coal group (Mercer).
Sandstones (Connoqnenessing).
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 agreement
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.

THEE SIOMEWOOD 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 ttat locality. It is generally

quite massive, making great cliffs along the streams and covering the
summits with huge blocks arranged in "rock cities." While usually
quite hard, it generally splits well and makes excellent building stone,
the blocks from it being almost indestructible. Although generally of
a yellowish or 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 Pennsylvania it is generally 30 to 50 feet thick, but occasionally,
as at Homewood and other points, it thickens up to 75 or even 150 feet.

Westward, in Ohio, the rock thins down and is often only 15 to 20
feet thick, but still distinctly recognizable as a heavy bedded, coarse
sandstone, filled with fossil stems and trunks of trees, mostly lepido-
dendron and sigillaria. It itseen in the bed of Little Beaver near its
mouth, and frequently between that point and Fredericktown. It is
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 feet
thick. It crowns the walls of the New River caion at hawk's Nest
and other points 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 through the "roughs " of Tug, and sinks below that stream at
the mouth of Ben's Creek, 95 miles above Louisa.

Ohio Pyle Falls, on the Yonghiogheny River, is made by this rock,
and the upper portions of the great cascades on the Black Water and
ladyy forks of Cheat pour over the same stratum.

It is the gas-bearing member in western Pennsylvania and northern
West Virginia.

TilE MERiCER GROUP.

In western Pennsylvania a group of coals associated with two fossil-
iferous limestones makes its appearance directly under the Flomewood
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 succession 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. Both
are crowded with fossils and are frequently cherty, some of the famous

flint ledges" of Ohio being made by one of these beds. Each lime-
stone usually carries an iron ore on its top of the variety known as
"block" ore. The Upper Mercer is known as the Zoar limestone in
many portions of Ohio, and its ore is called by several terms, among
which are " Dunkel Block," " Franklin Block," " Main Block," '' Big
Red Block," etc. The Lower Mercer was formerly known as the " Blue"
limestone, and its corresponding ore as the " Blue Limestone Block,"
"Little Block," etc.

The Mercer coals are generally two, the upper one corning under 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 4lo not merit a designation,
though Orton has applied the name " Tionesta" to the Upper one in
Ohio, as the writer did in Report Q2 , on Lawrence County, Pennsyl-
vania.

These Mercer coals are generally rich in ash, and are seldom mined
on a commercial 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 cancel of Holmes County and the Bedford cannel of Co:
shocton, according to Orton, while the lower coal is the Flint Ridge
cannel of Licking County. Neither of these beds seldom exceeds 3 feet
in thickness, and they are more frequently only 1 or 2.

Eastward from Mercer and Lawrence Counties, Pennsylvania, the
limestones disappear from this group and the coals thin away, except
around the northern rim of the coal field, where, in McKean County,
the Alton coal group of Ashburner probably represents the Mercer
coals, so that usually 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 Tng
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 generally triple,
there being a massive sandstone 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 fret 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 grains being finer and more compactly
arranged than in the llomewood sandstone above. The color is more
frequently yellowish white than any other, though sometimes it is gray.

The Quakertown coal comes between 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

WHIITE. I
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Hanging Rock section (147) by number 13, which is only 2 feet thick,
slate and all.

East from the Mahoning River no workable coal is known at this
horizon in Pennsylvania, though a thin coal or black slate is often

present.
TILE 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 Mercer, where it is 3 to 5 feet thick, and a "block," or
open-burning coal of great purity. It enters Ohio in the same patchy
condition, and extends through Mahoning, Trumbull, Portage, Summit,
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, though according to Prof. Fontaine the flora of the
Sharon roof sales is very similar to that found in the roof of the
Quinnimont bed on New River. These roof shales of the Sharon coal
through western Pennsylvania and across Ohio are a very character-
istic feature. They begin directly under the Connoquenessing sand-
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 south ward from Pennsylvania, along the A lleghany Mo un-
tai 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 Fork of Cheat River, east from
the Beverly Valley. This coal group, which is well shown in the Black
Water section (133) of Tucker County, grows in importance southwest-
ward through Randolph, Webster, Greenbrier and Nicholas Counties,
into Fayette, where at Nuittallburg oft 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 Yew River coke is now manu-
factured. The Nuttall is the most regular and persistent, being the
only one which dips below water level at the north with a workable
thickness.

They are all quite soft, very low in ash and sulphur, and rich in fixed
carbon, making coke of the greatest purity.

The Fire Creek and Quinnimont beds are quite irregular in their dis-
tribution and 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 increase in thickness
and importance, 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:

Ft. in.

Coal......---------------------------------9 t Ft. in.
Shale .........................----------- 0 4 y10 8
Coal--------------.---.---------------- 0 10 j

There is a bony streak about 2 feet below the top of the coal, but it
is not rejected in mining.

Section at head of South Elk horn Creek; McDowell County, West Vir-
ginia.-Across the Flat Top Mountain divide from Pocahontas, around
the head of South Elk Horn Creek, in McDowell County, this coal ex-
hibits the following structure:

Ft. in.
Coal .................................. .... 3 8 j

Bony coal ------------------------------- - 0 8 Ft.
Coal . ... .................- ---- ----.. . 2 3 F9

Slate..................................... 0 1
Coal-.....................................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.

Coal ...................-...... ............ 2 2 i Ft. in.
Slate, blue-------- ..-------------------- 0 4 8 10
Coal------------------------..-----.--.6 4)
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Section on west branch of Flipping Creek, Mercer County,WIVest Virginia.-
On the Walker tract, west branch of Flipping Creek, the coal has this
structure:

Ft. in.
Coal......................................2 6 Ft. in.
Dark shales.. . . ..--------------------------10 0 18 6 -
Coal- .. ----------......-.... -...... -.. -.... 6 0

Section on Pinnacle Fork of the Guyandotte River, Wyoming County,
West Virginia.-Just before this coal passes under the level of the
Pinnacle Fork of the Gnyandotte River west from Flat Top Mountain
it exhibits the following structure:

Ft. in.
Massive sandstone........................
Coal. . . . ..--------------------------------- 1 4
Fire clay----------------------------.-.3 0 Ft. in.

Sandy shale-..--......... -------- . 5 0 14 8
Coal--------------------.---.-------... 5 4

This coal was numbered III in the original section published from
Pocahontas by Maj. Jed. Hotchkiss, and it is frequently known by that
name. Major Hotchkiss 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 Pocahontas 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 occur in the hills above the
Pocahontas vein, but so far they have not been mined to any extent, as
they are not regular in thickness and the great bed below monopolizes
the present mining operations.

TE SHARON 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 (inder-clay
rests directly on the Lower Carboiniferous beds. This conglomerate
stratum was considered a separate member of the series by thlie Ohio
geologists and as representing the entire No. X I I conglomerate of Rog-
ers in Pennsylvania.

But later studies have shown that it is simply the basal member of
this series. When well developed in Ohio it is very coarse, being a
mere mass of pebbles from a pea to an egg in size. There is no single
stratum around the southeastern margin of the Appalachian field that
will exactly compare withthe Sharon conglomerate in physical aspect,
though local streaks in all these great sandstones are quite as pebbly,
but just as the Sharon coal is represented by several beds in the New
River section, so the Sharon conglomerate, only 20 to 40 feet thick in
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Pennsylvania and Ohio, is on New River represented by 300 to 400 feet
of sales, sandlstones, and conglomerates.

In northern iPennsylvania the Olean conglomerateof Bradford County
and the Garland congloimerate of warren have been shown by Mr. John
F. Carle to be identical with the Sharon stratum, and they also resemble
it very much in physical characters. The coarse type of the Sharon
conglomerate appears to be confined to the northwestern rim of the
Appalachian field, since it disappears southward under the other inem-
bers of the series.

illE LOWER CARIBONlFEIOUS REDS.

Below the base of the I'ottsville series colmle the red sales and lime-
stones of the Mamicli Chumik series, and t hen succeed the gray sandstones
of the Pocono, the lowest series of the Carboniferous system.

Thi' coals occur locally in bot h of these members of the Lower Car-

boniferous in Pen nsyl vania and WVest Virginia, but nowhere in these
States, nor in Ohio, does any merchantable bituminous coal exist in
this portion of the Carboniferous.

The Tipton Rmmum coals of Blair County, lPemnsylvania,, have beels cited
as occurring in time Jocono sandstone series lor the last thirty-five years,
and this conclusion is reiterated by Mr. Asihburner in a special report
made as late as 1885 ( Pennsylvania Geological Survey, Aimimual 1Report,

1885, p. 250), but a single glance at the fossil plants occurring in the
roo' shales of the coals now mined there proves that they belong to the

Lower Coal Measures, or Alleghany River series, and not to the Pocono,
their apparent stratigraphical position being the result of displacement,
so that although the Pocono series is reported to contain valuable coal
beds ill 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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Beaver River, Pennsylvania, section near

mouth of......................... 112
Beaver Run, Pennsylvania, section on... 114
Bedford County, Pennsylvania, sections

in.............................. 77,149
Bellaire, Ohio, section at.................. 68

section near..................... 50
Bellton, West Virginia, section at........ 26
Beflton coal group ....................... 32, 34
Belmont County, Ohio, sections in........50, 67, 68
Bennington, Pennsylvania, section at.... 122
Ben's Creek, Cambria County, Pennsylva-

nia, section at .................... 120
Berlin, Pennsylvania, section at ......... 76

Berry's Mine, Morgan County, Ohio, sec.
tion at............................ 67

Big Hurricane Creek, Putnam County,
West Virginia, section at .,..... 55
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Big Sandy River, Lawrence County, Ken-

tucky, section on................. 194
Black Fossiliferous limestone............ 93
Blacksville limestone .................... 36
Blaine Creek, Lawrence County, Ken-

tucky, section at mouth of ....... 144
section on............................ 162-163

Blair County, Pennsylvania, section in... 122
Blossburg, Pennsylvania, section at ...... 102
Bloss vein, Pennsylvania=Lower Kittan-

ning ceal......................... 169
Board Tree Tunnel, Marshall County,

West Virginia, section at....... - 25
Bolivar fire clay.......................... 159-160
Bolivar, Pennsylvania, section near ...... 115
Booth's Creek, West Virginia, section on. . 189
Brady Township, Butler County, Pennsyl-

vania, section at.................. 107
Broad Top, Pennsylvania, section at. 76-77
Broad Top Basin, Huntingdon County,

Pennsylvania, sections in..... 125,126, 195

Brockwayville, Pennsylvania, section near 101

Brooke County, West Virginia, section in 190
Brookville, Pennsylvania, section at...... 183
Brookville coal=Clarion coal in Ohio .... 175
Brookville coal........................... 178
Brown, C. N., sections furnished by ...... 50, 67, 68
Brown's Mills, Monongalia County, West

Virginia, section near............ 38
Brownstown, West Virginia, section near 139
Brownsville, Pennsylvania, section at .... 44

Brownsville coal=Washington coal...... 37
Browntown sandstone................... .58
Brush Creek coal=Masontown coal ..... 94,96
Brush Creek coal=Mahoning coal ....... 96
Brush Creek limestone =Lower Cam-

bridge limestone................. 93
Bryan's Bank, Upshur County, West Vir-

ginia, section at .................. 152

Buckhannon River, West Virginia, section
on............................ 152

Buchtel limestone = Upper Freeport..... 159

Bechtel, Ohio, section near ................ 133
Buffalo Creek, Marion county, West Vir-

ginia, section at................... 48
Buhrstone iron ore-...................... 173
Burning Spring, Kanawha County, West

Virginia, natural gas first used at. 196
section at..... .............. 196

Burning.Springs, Wirt County, West Vir-
ginia, sections at ................. 52, 83

section near.......................... 192
Butler County, Pennsylvania, section in.. 107

207
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Cabell County, West Virginia, sections
in.. ............................ 0 , 155, 158

Cambridge linestones..................... 93
Cambria County, Pennsylvania, sections

in............... .118, 119, 120, 122, 148, 149
Campbell's Creek coal vein.-.....-......... 170
Campbell's Creek limestone.............. 168
Camp Branch, Cabell County, West Vir-

ginia, section near-................155
Cannelton coals............................ 97
Cannonsburg, Pennsylvania, section at.. 78
Carboniferous System, Rogers's table

showing subdivisions--..-....... 19
Cantr, John F., geologic identifications by. 205
Carpenter's station, Pennsylvania, section

near.......------------------------113
Cassville plant shale.....................-41
Cedar G rove coal......................... 167
Centreville, Pennsylvania, section near... 108
Chance, 11. Martyn, sections given by...015,106,

107, 123, 183
cited on geologic equivalent of Upper

Kittanning in Pennsylvania-...... 165
geologic identifications by ........... 175, 178

Chapline Hill, W heeling, West Virginia,
section at.....................-... 49

Charleston, West Virginia, section near. .. 85
sect ions at............................136, 195

Chest River,- Tucker County, West Vir-
ginia, sections on................. 187, 188

Clarion coal..............................175-176
Clarion County, Pennsylvania, sections

in............................:105,106,183
Clarion sandstone........................ 176
Clarksburg limestone....................88
Clarksburg, Vest Virginia, sections at..48-49, 129,

189
coal bed at...........................88

Clearfield County, Pennsylvania, sections
in..............................103,124, 182

Clearfield, Pennsylvania, sections at...123, 182 -183
Clinton coal= Middle Kittanning coal... 166
Coalburg, West Virginia, coal beds at .... 96

section at....--........................ 162
Coal Valley gas vein, West Virginia ..... 170
Cole, It. A., sections given by......-......130, 192
Columbia mine, Westmoreland County, .

Pennsylvania, section at.-......... 68
Coleman limestone....................... 93
Columbiana County, Ohio, section in ... _ 131
Colvin's Run, Greene County, Pennsylva-

nia, section on .................... 23
Colvin's iliun limestone ..................- 39
Conenaugh, Pennsylvania, section at .... 119
Connellsville sandstone .................. 87
Conoquenessing sandstones..............201
Cook vein, West Virginia................171
Copemuan's Knob, West Virginia, section

at................................. 65
Cove Creek, Wayne County, West Vir-

ginia, sections on..............155-156, 157
Craig, Geo., record of boring furnished

by...............................54
Crane Creek, Mercer County, West Vir-

ginia, sections ou ................ 108, 203

Cresson, Pennsylvania, section at ........
Crinoidal coal............................
Crinoidal linestone ......................
Cucumber Run, Layette County, Pennsyl-

vania, section on................
Current's farm, U 1pshmur County, West

Virginia, section at...............
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91,92
90-91

116

152

1).

Dickinson Salt Works, West Virginia,
section at......-......-............ 138

Doubleday, Mr., section furnished by.... 114
Dunbar Creek, Fayette County, Pennsyl-

vania, section at................. -74
Drnkard coal........ ............... 33-34
Dunkard Creek beds, fossils of............ 41-42
Dunkard Creek, Greene County, 1'eimnsyl-

vania, section oni................. - 22
Dunkard Creek series.. . . . . 19,20-42

highest bids of......................30
age of........................... 41-42

Dunkard Creek series. &e l'ermo-Car-
boniferous.

E.

Eagle limestone.......................... 141, 177
Eagle, West Virginia, section at.......... 176

East Brady, Pennsylvania, section at...... 106
Edwards, W. S., sections furnished by .. - 136,195

Elk County, Pennsylvania, sections in .. 104, 182
Elk Lick coal............................. 89-90
Elk Lick limestone.......................90
Elk River series.........................70..98
Elk diver, West Virginia, section at

mouth of ......................... 136
Epler oil boring, Washington County,

Ohio, section at................. 192

F.

Fairfax, Knob, West Virginia, section at. 65
section near.......................... 82

Fall Brook, Pennsylvania, section at..... 103
Farmington, West Virginia, section at... 37

section near..........................189

Fayette County, Pennsylvania, sections
in------ --- --..................44, 74, 116

Fayette County, West Virginia ......... 176, 197
Federal Creek, Ohio, section at...........67
Ferriferous limestone....................173-175
Fire Creek coal..........................203
Fish Creek sandstone.................... 33
Fishing Creek, Wetzel County, West

Virginia, section on.............. -38
Fishpot limestone=Sewickley limestone. 62
Fleming, Cochran, records of borings fur-

nished by......-....-.............73, 112

Flipping Creek, West Virginia, section on 204
Fontaine, W. M., formation named by.... 179
Fossil horizons and localities ..... 31, 34, 35, 37, 38,

41, 42, 57, 59, 60, 62, 79, 90-91, 94,
97, 98, 159,163,169,177,179-180

Fossils of the Upper Coal Measures-.....-69
Fossil plant iorizons and localities .... 34, 35, 37, 38,

41, 42, 57, 97, 10), 179-180, 200



INDEX.

Page.
Fox Township, Elk County, Pennsylva-

nia, section in .................... 182
Freeport coals............................ 160-161
Freeport limestone........................ 163
Freeport, Pennsylvania, section at ....... 111
Freeport sandstone ...................... 163-164
Fulton, John, sections given by...........118,122
Fulton vein, Pennsylvania = Lower Kit.

tanning coal...................... 169

G.

Gallitzin coal=Mahoning coal (9) ....... 96
Gallitzin, Pennsylvania, sections near.... 148-149
Gas (natural) first used for manufacturing

purposes at Burning Spring, West
Virginia......................... 196

Gilboy sandstone = Browntown sandstone 58
G ilmer County, West Virginia, section in. 53
Gilmore sandstone ....................... 31
Gladden's Run, Pennsylvania, section on. 186
Gray Ore, Ohio........................... 173
"Great" Conglomerate = Pottsville Con-

glomerate ........................ 179
Great " limestone.................... 59-60

Greene County, Pennsylvania, sections
in.............................22,23,24,45

Green Fossiliferous limestone ........... 90-91
Guernsey County, Ohio, section in........ 83
GuyandotteMountain, West Virginia, seca

tion at .....-.....-.....-...... 142

Guyandotte River, West Virginia, sec-
tions on .......................... 155,204

H.

Hacker's Valley post-office, West Vir-
ginia, section at................ 153

Haggerty, John, sections furnished by ... 105-106
Hanging Rock, Ohio, section at .......... 193
Harrison County, Ohio, section in........ 68
Harrison County, West Virginia, sections

in. ......................... 48, 49, 129, 189
Hartford City, West Virginia, section at.. 53-54
Hartley's bank, near Masontown, West

Virginia, section at.............. 150
Hobson coal = Washington coal.......... 37
Hocking Valley, Ohio, sections in-....... 133,168
Hog Hollow coal = Middle Kittanning

coal...........................166
Holly River, West Virginia, section on... 153
Holmes County, Ohio, section in.......... 191
Homewood sandstone................... 199
Horton Township, Elk County, Pennsyl-

vania, section at.................. 104
Hostetter coal............................ 33
Hotchkiss, Jed, section given by......... 204
Houtzdale, Pennsylvania, section near... 124
Hukill, E. M., section furnished by....... 1131
Huntingdon County, Pennsylvania, sec-

tions in .......................... 125,185
Huntington, West Virginia, sections at .. 66,84

section near.......................... 158

1.

Indiana County, Pennsylvania, sections in
Irondale limestone and ore. ..............

Bull. 65- 14

115
95

Iron ore in the Upper Coal Measures .. 
Ironton, Ohio, sections near ...............

J.
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57-58

135

Jackson County, Ohio, section in .......... 193
Jackson Furnace, Jackson County, Ohio,

section near...................... 193
Jackson, T. M., sections furnished by.... 129, 189
Jackson Township, Cambria County,

Pennsylvania, section in.......... 119
Jefferson County, Ohio, section in........ 68
Jefferson County, Pennsylvania, section

in...................- ............. 183
Johnston, John L., section furnished by.. 49
Johnstown (Cement) limestone .......... 165-166

Johnstown, Pennsylvania, section at ..... 118
Jollytown coal........................... 34
Jollytown limestone . ............ 34
Jordan, Col., record of boring near Charles.

ton, West Virginia, furnished by.. 137

K.

Kanawha Black Flint.................... 98
Kanawha County, West Virginia, sections

in................. 85, 136, 138, 162, 195, 196
Karthaus, Pennsylvania, section near.... 103
Kellersburgb, Pennsylvania, section at... 184
Kenova, West Virginia, section near.._.. 158
Kittanning coals.........164-165, 166-167, 169-170
Kittanning fire clay...................... 171
Kittanning, Pennsylvania, section near... 109
Kittanning sandstone....................172

L.

Laughlintown, Pennsylvania, section near 116
Laurel Run, Westmoreland County, Penn-

sylvania, section on ................ 116
Lawrence County, Kentucky, sections in 144,145

162-163, 194
Leading Creek, Gilmer County, West Vir-

ginia, section on.................... 53
Letonia, Ohio, section near...............- 132
Lesley,- J. P., Pottsville conglomerate

named by.......................... 179
Lewis County, West Virginia, section in. 153
Liberty Township, Washington County,

Ohio, section at .............-.... 29
Lick Run, West Virginia, section at mouth

of..........-.---...---...--....... 137
Ligonier, Pennsylvania, section at........ 75

Limestone Hill, West Virginia, exposure
of limestone at.............. 33

Limestone ore, Ohio...................... 173

Linton, Prof., sections given by .......... 113, 185
Little Beaver Creek, Pennsylvania, sec-

tion at mouth of.................... 130
Little Clarksburgh coal...................88
Little Falls, West Virginia, section at.... 80
Little Kanawha River, West Virginia,

section on.------------------------153
Little Laurel Creek, West Virginia, sec-

tion on. ..-------------------------- 156
Little Pittsburgh coal.................... 86-87
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Page.
Little Washington coal.................. 39
Little Waynesburg coal.................. 58
Lloyd Wamsley's bank, Upshur County,

West Virginia, section at........... 152
Lockport, Pennsylvania, section near.... 115
Logansport, Pennsylvania, section at..... 110
Logan County, West Virginia, section in. 147
Lovejoy, E., sections in Ohio furnished by. 66, 67
Lower Cambridge limestone=Brush Creek

limestone........................... 93
Lower Cambridge limestone=Philson '

limestone .......................... 94
Lower Carboniferous beds............... 205
Lower Coal Measures .................. 19, 99-178
Lower Coal Measures, table showing strata

of .................................. 101
Lower Freeport coal ..................... 160-161
Lower Freeport limestone............... 163

.Lower Freeport sandstone............... 163-164
Lower Kittanning coal................... 169-170

M.

Mahoning coal ........................... 96
Mahoning County, Ohio, section in ...... 191
Mahoning limestone...................... 96-97
Mahoning River, Ohio, section on........ .191
Mahoning sandstones...... .............. 95-96, 97
Malden, West Virginia, section near..... 138
Maple Swamp water tank, West Virginia

Central R. R., section at......... 127
Mapletown coal = Sewickley coal ........ 61
Marietta sandstones..................... 35-36
Marion County, West Virginia, sections

in ........................... 37,48,129,189
Marshall County, West Virginia, sections

in ................................ 25,26
Martin County, Kentucky, section in.... 146
Mason County, West Virginia, sections in. 54
Masontown, West Virginia, coal bed at.. 94
Masontown, West Virginia, section near. 150
Massillon sandstone = Connoquenessing

sandstones in part................ 201
Mauch Chunk red shale, geologic place of. 19
McCoy shaft, near Gallitzin, Cambria

County, Pennsylvania, section at. 148-149
McCuneville, Ohio, section near.......... 133
McDowell County, West Virginia, section

in ................................ 203
Meeker's Run. Athens County, Ohio, sec-

tion on ........................... 134
Mehaffey, J. A., section on Beaver Run,

Pennsylvania, given by........... 114
Meigs County, Ohio, sections in.......... 53,66
Meigs Creek coal = Sewickley coal....... 61
Mercer County, Pennsylvania, sectionsin. 190
Mercer County, West Virginia, sections

in ............................. 198, 203, 204
Mercer group ............................ 200-201
Middle Cannelton coal.................... 97
Middle Freeport coal..................... 160
Middle Kittanning coal.............. 166-167
Miller's Eddy, Pennsylvania, section at.. 105
Mineral County, West Virginia, sections

in.............................126,127,186
Minshall, F. W., sections furnished by.. 29,

52, 83, 192

Page.
Moatsville, Barbour County, West Vir-

ginia, section at.................. 128
Monongalia County, West Virginia, sec-

tions in ..................... 38, 46, 47, 79, 80
Monongahela River series................ 42-69
Morgantown sandstone-................. 88-89
Morgantown, West Virginia, section at .. 79
Morrisdale, Pennsylvania, section near.. 123
Moundsville, West Virginia, section at... 51
Mountain limestone, geologic place of.... 19
Mount Equity mine, Bedford County,

Pennsylvania .................... 149
Mount Morris limestone.................. 39-40
Mount Vernon furnace, Ohio, section near 134
Mumble-the-Peg Creek, Nicholas County,

West Virginia, section on........154
Murraysville, Pennsylvania, sections

at ............................. 114, 184-185
Muskingum County, Ohio, section in .... 132

N.

Natural gas first used for manufacturing
purposes at Burning Spring, West
Virginia ......................... 196

Nelsonville, Ohio, section near........... 134
New Bethlehem, Pennsylvania, section at. 106
Newburg, West Virginia, sections at .... 65, 81,

117, 167,170
New Lisbon, Ohio, section near......---.. 132
New Martinsville, West Virginia, section

at ................................ 27
New River coal group....................202-203
New Straitsville, Ohio, section at........168
Nicholas County, West Virginia, sections

in ................................ 153, 154
Nineveh coal............................. 32
Nineveh limestone....................... 32-3
Nineveh sandstone....................... 32
Nuttallbnrg, West Virginia, section at... 197
Nuzum's Mill, Marion County, West Vir.

ginia, section at.................. 129

0.

Ocean, West Virginia, section at........ 143
Ohio County, West Virginia, sections in.. 49, 130
Ohio Geological Survey reports cited .... 28, 66,

67, 68, 132, 134, 135, 161, 165, 168, 178, 191, 199

Old Peach Orchard, Lawrence County,
Kentucky, section at............. 145

Oliphant, F. H., record of borings given
by ............................ 144,145,194

Ore Hill furnace, section near............ 107
Orton, Edward, strata named by......... 93

beds of lower coal measures traced
across Ohio by ................... 101

cited on subdivision of Ferriferous
limestone in Ohio ................ 131

sections given by .................... 134, 135
cited on Ohio equivalent of Upper

Kittaning ........................ 165
cited on Ohio coal beds...............158
cited on geologic equivalent of Upper

Kittanning in Ohio............... 165
cited on Middle Kittanning coal in

Ohio ............................. 167
geologic identifications by............ 175
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Panther Hill, Ohio, section at............. 134
Parkersburg, West Virginia, sections at.. 130, 192
Parsons, James, section furnished by ... -. 187
Patton station, Clarion County, Pennsyl-

vania. ..-------------------------- 183
Peach Orchard coal, geologic place of .-._. 146
Pennsylvania Geological Survey reports

cited.29, 31, 37, 42, 44, 68, 74, 93, 94, 103, 104,
105, 106, 107, 108, 116, 120, 121, 122, 123, 125,
126, 149, 169, 173,182,183, 184, 185, 189, 190,205

Permo-Carboniferous or Dunkard Creek
series........---------------------19, 20-42

age of................................ 41-42
Perry County, Ohio, sections in-.......... 133,168
Philippi, West Virginia, section at ...... 161
Philson limestone = Lower Cambridge

limestone........................94
Piedmont, West Virginia, sections at.....126, 186

Pine Creek limestone....................93
Pinkerton Point, Pennsylvania, section at 121
Pipe Creek, Belmont County, Ohio, sec-

tion at............................ 51
Pittsburgh coal....----------------------63-64
Pittsburgh coal iron ores ................ 86
Pittsburgh limestones ................... 87
Pittsburgh, Pennsylvania, section at .... 184
Pittsburgh region, section in ............ 72

Pittsburgh sandstone....................63
Plant horizons and localities, 34, 35, 37, 38, 41, 42,

57, 97, 169, 179-180, 205
Platt, Franklin, strata named by.........90

geologic identifications by..........-.91
sections given by.......-......103, 120, 121, 122

Platt, Messrs., strata named by.......... -63
section furnished by................. -76
geologic identifications by............89,164
cited on geologic place of Johnstown

Cement limestone ................ 166

Platt, Wm. G., sections given by. .104, 108, 115, 184
Pocahontas, West Virginia, section near. 203
Pocono sandstone, geologic place of...... -19
Pomeroy, Meigs County, Ohio, section at 66
Porter's'(Greene), Twelve Pole Creek,

West Virginia, section at ...... 158
Posten's bank, near Masontown, West

Virginia, section near............ 150

Pottsville Conglomerate series. ....... 19, 179-205
Pottsville series, structure of............199
Powell Mountain, West Virginia, section

at........ ..............- 153
Preston County, West Virginia, sections in 65

117, 150, 167, 170, 188
Putnam CountyWest Virginiasections in 55, 56
Putneyville, Pennsylvania, section at .... 108

Q.
Quakertown, Ohio, section near ..........

Quakertown coal....................
Quinnimont coal .........................

R.

Raleigh County, West Virginia, section in
Randolph County, West Virginia, section

in.............--.....--..........

191
201
203

142

151
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Raymond City, West Virginia ........... 56
Redstone coal............................62
Redstone limestone............-.......... 62-63
Red shale beds........................... 92
Rice's Landing, Pennsylvania, section at. 45
Richmond, Pennsylvania, section near... 115
"Ridge " limestone, West Virginia...... -33
Ritchie County, West Virginia, section in 159
Roaring Creek coal vein, West Virginia. 151
Robinson's Run, Mononga i a Co un t y,

West Virginia, section at ........ 46

Rock Point coal=Middle Kittanning coal 166
Rogers Brothers, strata named by.......- 70
Rogers, H. D., strata named by-......43,59,63, 147

section given by-........... ......... 103
Rogers's subdivision of the Carboniferous 18-19
Rowlesburg, West Virginia, section near 188

S.

Sawpt branch of Cove Creek, West Vir-
ginia, section on.................157

Scioto County, Ohio, sections in.......... 134,193
Scott's Run, Monongalia County, West

Virginia, section at--------------47
Scrub-grass coal=Upper Clarion coal. -.. 175

Selby, A. G., section near Huntington,
West Virginia, furnished by.......84

Seral conglomerate:Pottsvile conglom-
erate............................179

Sewickley sandstone..................... 60
Sewickley coal..........................60-61
Sewickley limestone..................... 61-62
Sewickley, Pennsylvania, sections at.. -.. 73, 112
Shade Creek, Ohio, sections at............. 66
Sharon coal .-............................. 202
Sharon conglomerate.....................204-205
Shawnee limestone=Upper Freeport ... 159

Shawnee, Ohio, section near-.............. 133
Shough's Knob, Greene County, Pennsyl-

vania, 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

in-...............................121,186
South Elk Horn Creek, West Virginia,

section on........................ 203
Sprucevale, Ohio, section near............131
Steele, John L., section furnished by. _-. 189
Sterling mines near Houtzdale, Pennsyl-

vania, section at................. 124
Steubenville, Ohio, section at-............. 77
Stevenson, John J., strata named by.......31, 32, 33

34, 36, 37, 39, 59, 62, 88, 93
sections given by.....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 ........----. . 151
Stony Creek, Somerset County, Pennsyl-

vania, section on................121
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Stoyestown, Pennsylvania, section at.....
Stroud Creek, West Virginia, section on..
Sugar Camp Hollow, West Virginia, sec.

tionin......................
Summit limestone=Mahoning limestone.
Summit limestone=Upper Freeport .....

T.
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121
154

157
96, 97

159

TaylorCountyWest Virginia, sectionsin. 128, 189
Taylorstown, Pennsylvania, section near. 30
Thomas, West Virginia, section near..... 127
Tioga County, Pennsylvania, sections in. 102, 103
Tionesta coal= Upper Mercer coal ...... 200-201
Tipton Run coals, geologic place of....... 205
Trimble coal ............................. 167
Trough Creek, West Virginiasections on. 157
Tucker County, West Virginia, sections

on .......................... 65, 82,127,187
Tug Fork of Big Sandy River, sections on. 146,147
Twelve Pole Creek, West Virginia, sec-

tions on .......................... 156, 158
Tygart's Valley River, section on ........ 128

U.

Uniontown coal.......................... 59

Uniontown limestone .................... 59
Uniontown sandstone.................... 58-59
Upper Cannelton coal.................... 97
Upper coal measures or Monongahela

River series...................19, 42-69
table of beds of................. 57

Upper Freeport coal..................... 147-148
Upper Freeport limestone................ 159
Upper Freeport sandstone............... 160
Upper Kittanning coal................... 164
Upshur County, West Virginia, sections

in ................................ 151, 152

V.

Valley Falls, Vest Virginia, section at .. 128

W.

Wall, J. Sutton, section near Webster,
Pennsylvania, furnished by...... 68

Warfield coal, West Virginia ............ 171
Warfield, Kentucky, section at.......... 146
Washington "A" coal.................... 35
Washington coal......................... 37
Washington County, Ohio, sections in...29, 52, 192

Paga
Washington, County, Pennsylvania, see.

tions in .................. 29, 45, 78, 113, 185
Washington limestone................... 35,36
Washington, Pennsylvania, sections at.29, 77-78

113, 185
Washington sandstone................... 38-39
Wayne County, West Virginia, sections in.155, 156

157, 158
Waynesburg "A" coal ................... 39
Waynesburg ".B " coal................... 30

Waynesburg coal ......... . ...... 57
Waynesburg limestone .................. 58
Waynesburg sandstone .................. 40, 41
Webster CountyWest Virginia, section in 153
Webster, Pennsylvania, section near.... - 68
Wellersburg, Pennsylvania, section near. 186
Westernport sandstone................... 59
Weller coal = Crinoidal coal............. 92
Wellsburg, West Virginia, section at..... 190
West Brownsville, Pennsylvania, section

at ...................................... 45
Westernport, Maryland, sections near.. 56, 126, 186
Westmoreland County, Pennsylvania, sec-

tions in................44, 68, 113, 114, 116, 185
West Virginia Central Railroad, sections

on...................................... 127
West Virginia and Pittsburgh Railroad,

section on............. 152
Wetzel County, West Virginia, sections in 27, 38
Wheeling Creek, Pennsylvania, section on 24
Wheeling, West Virginia, sections at.. ... 130
Willard, E. B., record of boring furnished

by ..................................... 193
Willey fork of Fishing Creek, Wetzel

County, West Virginia, sections on..... 38
Wilson's mine, Randolph County, West

Virginia, section at..................... 151
Windy Gap coal ......................... 31
Windy Gap limestone.................... 30-31
Winfield, West Virginia, section at ....... 55
Winifrede, West Virginia, sections at .... 162
Wirt County, West Virginia, sections in 52, 83, 192
Wise, West Virginia, exposure at......... 34
Wood CountyWest Virginia, sections in. 130, 192
Wyoming County, West Virginia, sections

in ...................................... 143, 204

z.
Zanesville, Ohio, section near
Zoar limestone = Upper Mercer limestone
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