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Section measured in pit of Central Refractories Co., Lexinglon,
Perry County

Feet Inches

S I e AR T S S g S T e T S 20 p——
Shale, blue, concretionary, sparingly

fossiliferous. ________ : 8

2 2 R e e McArthur_ . _.__. s,
Limestone, ferruginous, fossiliferous_._._ s ) = 5
Shale, calcareous, fossiliferous__________ I 5
Coal; Tionesta S22 5 SNEC e Rah e Be Alte o raihs e S0 ey 1 =%
Clay; part siliceousss S stuani=storbornl in ol A ST Tt S v 11 8

Strata measured at mine of Ludowici Celadon Co., Section 7,
Pike Township, Perry County

Feet Inches

Shalcllln ettt Son s Py s (ror e S U s Wl e i D007 20 Ls
Shale, blue, concretionary, spa.ringly}

fongliferoUS =y S e T S o McArthur_ .- ___ 8 o
Limestone, impure, very fossiliferous. . _ 3 4
(CoRIl=S<trbe T8 [Ie e o Sl RIS e Mol ot o 9
Sliglorte ST TRy ® tnt, geaeerran il 8 } Trionesta h= St e . 1
(Clafn Bl TSt G- Ao R A 1 4
Gllryde S mveon v, R i R e N ) . S 3 >
Flint, black, irregular, Upper Mlercares SEuh e s g Sy 1 =
CoalvBedfogde s NN S A Lo e Ll sl S 1 e

Muskingum and Coshocton Counties.—North of Perry County
the McArthur member has been found in a number of places, but the
deposit is thin and sparingly fossiliferous. In most cases, however, if
it is present, it forms a part of the mass of shales which occupy the
entire interval between the Tionesta horizon and the Putnam Hill
limestone of the Allegheny formation.

Summary

The McArthur member is generally represented by calcareous
shale, although impure limestone and sandy shale may mark the hori-
zon or may be interbedded with the calcareous shale. At the type
locality near McArthur in Vinton County, the limestone phase is well
developed. The stratum is bluish-gray to almost black in color and is
everywhere extremely rich in fossil remains. The member is also well
developed in Jackson County as far south as Monroe Furnace, and ex-
tends northward into Hocking, Perry, Muskingum, and Coshocton
counties. In thickness it varies from 1 to 15 feet, and it forms the
fifth member of the series of marine limestones of the Pennsylvanian
system in Ohio.

The complete list of fossils collected from the McArthur member
follows:
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INTRODUCTION

This bulletin deals with the fauna of the Pottsville formation
which, as developed in Ohio, includes thirteen fossiliferous horizons:
six marine limestones, four iron ores which contain marine faunas, and
three shale horizons associated with coal beds which contain fresh or
brackish water fossils. The field of study is practically new, as up to
the present time very little work has been done on the Pottsville fossils
of this State, with the exception of a few papers which treat of the
Lower Mercer fauna of Flint Ridge and vicinity. Collections were
made from ninety-three localities, and at many of these places fossils
from two or more members were obtained. Exclusive of plant and fish
remains, two hundred species were identified, among which are a con-
siderable number of new forms and fossils of particular interest.

The collections were made chiefly during the summers of 1918 and
1919, and the manuscript was prepared for the most part during the
summer of 1920 and the following university year. In most instances
large quantities of fossiliferous rock were collected, from which the
fossils were later obtained and prepared for study in the laboratory.
The fossils used in this investigation are the property of the Geological
Survey of Ohio, and all types, figured specimens, and forms of unusual
interest have been placed in the Geological Museum of The Ohio State
University. The portion of this bulletin which deals with the strati-
graphy and fauna of the Pottsville formation below the Lower Mercer
limestone was submitted in June, 1921, to the faculty of Bryn Mawr
College in partial fulfillment of the requirements for the degree of
Doctor of Philosophy.
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PART I

STRATIGRAPHY OF THE FOSSILIFEROUS
MEMBERS OF THE POTTSVILLE
FORMATION!

PENNSYLVANIAN SYSTEM

The rocks of the Pennsylvanian system outerop in southeastern
Ohio over an area of approximately 11,125 square miles. They are
divided into four formations, Pottsville, Allegheny, Conemaugh, and
Monongahela, and together their entire thickness in the State averages
1,100 feet. This bulletin deals only with the oldest formation of the
Pennsylvanian system, the Pottsville.

Pottsville Formation

The Pottsville formation, occurring at the base of the Pennsyl-
vanian system, includes all the rocks between the Mississippian system
below and the Allegheny formation of the Pennsylvanian system above;
or between the Maxville limestone, or the Waverly formation where
the former is wanting, and the Brookville coal, which forms the basal
member of the Allegheny formation. In many places, especially in
the central part of the outcrop, there is no sharp line of demarcation
between the Pottsville and Allegheny formations, as shales'form the
upper members of the Pottsville and the lower members of the Alle-
gheny, so that there is a gradual transition from one formation to the
other. The outcrop of the formation is extensive and crosses the
southeastern portion of the State. Beginning at the Ohio River in
Scioto and Lawrence counties, the rock exposures extend northeast-
ward as far as Wayne and Stark counties, and then eastward, crossing
the Ohio-Pennsylvania State line from Mahoning County. The forma-
tion is found in the following counties,—Lawrence, Scioto, western
Gallia, Jackson, eastern Pike, Vinton, western Athens, Hocking, Perry,
Muskingum, eastern Licking, Coshocton, eastern Knox, Tuscarawas,
Holmes, Wayne, Stark, eastern Medina, Summit, Geauga, Portage,
southern Trumbull, Mahoning, and Columbiana.

IThe main divisions of the Pennsylvanian system—the Pottsville, Allegheny,
Conemaugh and Monongahela—are here given the rank of formations, while the
subdivisions of each are called members, according to the usage adopted by the
Geological Survey of Ohio. In other states different values are sometimes assigned
to the divisions of the Pennsylvanian system. /

(8)



STRATIGRAPHY OF FOSSILIFEROUS MEMBERS 9

Between the Mississippian and Pennsylvanian systems, or at the
base of the Pottsville formation, there exists everywhere a great uncon-
formity, as is shown by the extremely irregular upper surface of the
Mississippian rocks. The basal members of the Pottsville formation
rest sometimes on varying thicknesses of Maxville limestone and some-
times directly upon the Logan formation which occurs below the Max-
ville. The Maxville limestone is found in patches, which, as shown
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Map showing outcrop of Pottsville formation in Ohio

by W. C. Morse, are undoubtedly’the remnants of a once continuous
deposit laid down at the end of Mississippian time.! Uplift, however,
caused the withdrawal of the sea, and for a long period the region was
subjected to erosion. The duration of this period was great enough

Morse, W. C., Geol. Sury. Ohio, Fourth Ser., Bull. 13, p. 99, 1910.
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to remove most of the Maxville limestone, and in some places for
streams to cut into the underlying Logan formation. Remnants of
the Maxville limestone .appear at the present time only as isolated
patches or islands surrounded by younger rocks of Pottsville age. At
the end of these land conditions, the region was again submerged and
the basal members of the Pottsville formation, the Harrison ore and
the Sharon conglomerate, were deposited in the low troughs and basins.

The Pottsville formation varies in thickness from 100 to 350 feet
but averages about 255. The deposit thickens toward the south, and
in southern Ohio attains its maximum development; there is also a
general thickening from the western to the eastern part of the outerop.
The extremely irregular line of contact between the Pottsville forma-
tion and the Mississippian system below is responsible for the great
variation in the thickness of the formation in different regions. Where
the Maxville limestone has been largely or entirely eroded, the lowest
members of the Pottsville formation, the Harrison ore and the Sharon
conglomerate, are present, while successively higher members form the
base of the formation where increasing thicknesses of Maxville lime- -
stone are found. In Hopewell Township, Muskingum County, on
Poverty Run, the Quakertown coal forms the base of the Pottsville,
while elsewhere any of the horizons from the Harrison ore to the Quaker-
town coal may be in-contact with rocks of Mississippian age.

The Pottsville formation in.Ohio is composed for the most part of
shales and sandstones, interbedded with clays, coals, iron ores, and
marine limestones. The accompanying generalized section of the
formation shows the succession of the various members and their rela-
tions to each other. The members vary greatly in character and
thickness from place to place. Some, such as the Black Flint at the
top of the formation, are local in their occurrence and are found only
in the southern part of the outcrop; others, such as the McArthur
limestone and Sciotoville clay, are more extensively developed in
southern Ohio but to the northward become thin and finally disappear.
There are certain strata, however, of great importance for stratigraphic
study, as they are very persistent and can be traced from the Ohio
River northward along the Pottsville outerop to the Ohio-Pennsylvania
state line. At the base occurs the Sharon conglomerate which, al-
though patchy in appearance, can be found everywhere in the deepest
troughs eroded in pre-Pottsville times.. Among the coals, the Quaker-
town or No. 2 coal, the Lower Mercer or No. 3 coal, the Middle Mercer
or No. 3a coal, and the Tionesta or No. 3b coal are the well-defined
stratigraphic units. By far the best developed and most persistent
horizons, however, are the Lower and Upper Mercer. limestones with
their accompanying iron ores; these members, especially the Lower
Mercer, are found in every county where they may be expected, and
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form datum planes of extreme importance for deterinining the strati-
graphic relations of the overlying and underlying formations.

Economically the Pottsville formation is of considerable value,
and it has added much to the natural resources and wealth of the State.
Most of the iron ores which have been worked for the purpose of smelt-
ing in the old charcoal furnaces, particularly in Scioto, Lawrence,
Jackson, and Vinton counties, were from this formation. The Lower
and Upper Mercer ores especially are of sufficient thickness and are
high enough in iron content to be of some importance commercially.
However, they in no way rival the ores of the Lake Superior region,
and at the present time are used only to a very limited extent if at all.
The coals are -utilized mostly for local purposes, but a few beds, such
as the Sharon coal and particularly the Quakertown or No. 2 coal,
have been mined for commercial use for the past forty years and have
been important factors in the development of industry in southern
Ohio. In Jackson County, the Quakertown coal is of good quality
and thickness, and is responsible for the rapid growth of Jackson,
Wellston, and other towns in the mining district. Pottsville clays are
also of importance economically, and the Sciotoville clay has been
used for many years in Secioto and Jackson counties for the manufac-
ture of refractory wares, for which purpose it sets a standard of ex-
cellence in Ohio.!

A study of the Pottsville fossils shows that with the exception of
the coal formations, the members are marine in origin for the most
part. The marine conditions which produced these members alter-
nated with the swamp conditions under which the coal was deposited.
During six periods marine conditions favored the deposition of lime-
stone, and the first six members of the series of limestones of the Penn-
sylvanian system were laid down, namely the Lowellville (Poverty
Run), Boggs, Lower Mercer, Upper Mercer, McArthur, and Black
Flint members. The marine sediments were deposited in shallow
waters, and as they grew in thickness the water level was approached
until swamp conditions, necessary for the formation of coal, were
brought about. A slow depression, however, successively brought the
swamp conditions to an end and shallow marine waters again occupied
the region, and another series of marine sediments was deposited.
The slow periodic sinking of the region and the subsequent building
up of the sea bottom to the water level were necessary for the alter-
nation of marine sediments and coals.?

In the following discussion the faunal horizons of the Pottsville
formation are treated successively, so as to show the stratigraphic
relations, character, and extent of cach of these strata.

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 514, 73, 1916.
2Stout, W., Manuseript on Clays of Ohio.
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COMPOSITE SECTION OF THE POTTSVILLE
FORMATION IN OHIO

a Thickness

% Member General Description ‘
§ The horizons from which fossils were collected are
= marked X Ft. In.

Brookville. .. _______ Clay, not persistent________________._.__. 4 0
xBlack Flint_________{ Ore, nodular, sparingly fossiliferous . Ly 6
. Flint, black, or Limestone, very e
fossiliferous__ .. _______________ 1 0
Homewood_ - _______ Shale and Sandstone___________________ 1 (]
xMecArthur___.______ Shale, in places sparingly fossiliferous-.__| 4 0
’ Limestone, impure, or Shale, calcareous,
not persistent, very fossiliferous_______ 1 6
Tionesta or No. 3b___| Coal, rather continuous, usually thin___.. 2 0
Clay, light, siliceous. . ___._____________ 5 0
Shale and Sandstone_.__.______________ 16 0
xUpper Mercer-_.__.. Ore, mnodular, sparingly fossiliferous,
locally present. . _ .. ___ . ____________ £ 5
E‘ Shale, in places fossiliferous_____________ - 7
E Limestone, dark blue, or Flint, black,

P fossiliferous, not persistent._______ i Bt -] 0
1 | Bedford-__.___.___. Coal, not persistent.___________________ 1 0
A

o Clay, variable_______________._._______. 2 0
E Shale and Sandstone___________________ 7 0
= !
= xSand Block_________ Ore, nodular, siliceous, in places sparingly]

Cg fossiliferous._ . ______________________ - 3.
EO" Shale and Sandstone___________________ 4
~ Upper Mercer or No.| Coal, not persistent_____._______________ 1 0
3a
Clay, not persistent, siliceous_ . _________ 2 6
Shale and Sandstone_._________________ 9 0
xLower Mercer_______ Ore, kidney, sparingly fossiliferous, local_ .| __ 3
v Shalese - __ 2 5 LSRN 4 6
xLower Mercer.______ Limestone, blue, very fossiliferous, very
persistent___._________________.___... 2 0
Middle Mercer_._ .. Coal, thin, rather persistent._.__________ e 6
Clay, siliceous__..__ . ______._______ 3 6
Shale and Sandstone___________________ 5 0
Flint Ridge____.____ Coal, not persistent, thin_______________ gl 6
Clay, flint, blue, Jocalf: . - = 5 204 1 0
Clay, siliceous, light___________________ 3 0
Shale and Sandstone_________._________ 5 0
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COMPOSITE SECTION OF THE POTTSVILLE
FORMATION IN OHIO—Concluded
5 Thickness
'fé Member General Description
8 The horizons from which fossils were collected are
B ¢ marked Ft. In.
xBoggs_ oo _____ Limestone, blue, or Ore, fossiliferous, local_| __ 6
N 3 e 2 I GBS RS e NS T B S 1 0
Lower Mercer or No.3| Coal, not persistent____________________ 1 0
@layMmlioeoUse st Sou o Sal_ ol Tl 3 0
Shale and Sandstone.__._______.________ 21 0
xLowellville__________ Shale, calcareous, very fossiliferous_ .. ... 1 0
(Poverty Run) Limestone, hard, ferruginous. fossiliferous,
Py BlOCAITe L b IE 3T T e L Dl 3 6
S oL PRl e Siri A 1 6
Vandusen__________| Coal, thin, often wanting_______________ 1 0
Elyasrmpure SIS S Wl Tl T TS TIRL S 2 0
=~ Shale and Sandstone____.__________.____ 15 0
=
E xBear Run_________.__ Shale, blue, locally fossiliferous..________ 2 0
4 Coaiunsteadyawi S L LSl oo el T 1 6
‘§ Clay, siliceous, impure_ ________________ 3 20
ik ; Shale and Sandstone_._________________ 24 0
=]
E xQuakertown or No.2_| Coal, locitlly well developed_.___________ 3 0
& CRVosiliceanss S 0ost - S s e L R ()
S Shale and Sandstone___________________ 20 6
ok Guinea Fowl_______. Ore, siliceous, very local ________________ e 6
S S T o O O R R P A Tl S 3 0
xAnbhonye: FEte ETe & | Shale, bony, in places fossiliferous_ ______ ot 3
: Gl s ey ks ol ¢ SR E Rt CRRIPLE I 5 5o £ 3
Sciotoville_ .. _______ Clay, flint, plastie, not persistent________ 4 0
: Shale and Sandstone___.____ ROz b 19 0
xSharon__________.___ Ore, fossiliferous; seldom present_________ o 6
ShiallaR et 235, JE0i o St i St L PR 5 6
Sharon or No. 1_____ Coal, locally well developed.___________._ SALE()
Oy eiliceons= S0 - Joe f Lot Sk ST S S % 0
Shale, usually wanting_ ________________ 5 0
Sharon. e o s, o Conglomerate, not persistent____________ 20 0
xHarrison. - - .. .__.-- Ore, seldom present, fossiliferous. . ______ £ 6
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HARRISON ORE
Stratigraphy and Extent -

The oldest fossiliferous member of the Pottsville formation, the
Harrison ore, occurs at the base of the Pennsylvanian system and
marks the line of eontact between that and the underlying Mississippian
system. Although the ore is extremely patchy in its occurrence, it is
of comparatively wide extent and has been traced from Scioto County
on the south, where it is best developed in Hamilton Township, north-
ward through eastern Pike, Jackson, western Vinton, and Muskingum
counties. It is also present in the Killbuck and Walhonding valleys
of Coshocton County. In thickness it varies from 6 inches in Scioto
County to a maximum of 4 feet in Jackson County;! to the northward
in central Ohio it thins again, attaining a thickness of 10 inches in
Mouskingum County.? :

The Harrison ore is of special interest on account of its position
with reference to the Mississippian-Pennsylvanian unconformity, for it
consists of the first materials deposited after the long period of erosion
at the end of Mississippian time. The ore lies directly upon the eroded
Mississippian surface—sometimes upon the Maxville limestone, or
where that formation has been entirely removed, upon the Logan
shales. In places it is so intimately associated with the Maxville
limestone that it was formerly considered the upper part of that forma-
tion;® but Morse in his detailed work on the Maxville of Muskingum
and Perry counties proves the horizon to be of Pennsylvanian age.*
In southern Ohio at most localities, the ore appears as a distinet horizon
above the Mississippian-Pennsylvanian unconformity.

In lithologic character the Harrison ore varies greatly from place
to place. It is generally coarse in texture, and is composed of a con-
glomeratic mass of quartz pebbles, cherty material, and fragments of
sandstone which. have been cemented together by iron oxides. The
cherty material seems to have been derived from the Maxville limestone
which had been weathered into small fragments during the long period
of erosion after the withdrawal of the Mississippian sea. These
products of decomposition were later reworked by the incoming Penn-
sylvanian sea and were cemented by iron compounds. Many of the
rounded quartz pebbles resemble those of the Sharon conglomerate
which lies only a few feet above the ore or sometimes rests directly
upon it. The member is generally poor in fossils, and where these
occur, they appear mostly as internal casts and present an extremely
dwarfed aspect.

'Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 28, 481, 1916.
2Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 48, 1918.
*Orton, Edward, Geol. Surv. Ohio, Vol. V, pp. 373-379, 1884.
! ‘Morse, W. C., Geol. Surv. Ohio, Fourth Ser., Bull. 13, pp. 35-55 and elsewhere,
910.
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The Harrison ore is too poor in iron content to be of economic
importance; its high percentage of silica and patchy outcrop also render
it undesirable for commercial use. At present it is nowhere used
commercially, although in the early history of the State it was utilized
to a-very limited extent in the charcoal furnaces of Scioto, Jackson,
and Muskingum counties.

Description of Geologic Sections and Collecting Localities

Scioto County.—In Scioto County the ore is found only in Harrison
Township, from which locality it was named by Stout in 1916.! The
following strata measured on Munn Hill, in Section 32, show the
variable character of the deposit:?

Feet Inches

Pottsville formation
ShalyEandStones s stue ia &y e f i - TN 20 i
GoalmbonybAWEowyEs scs= ¥t iery =~ 0 oo S L s 6
Oty e AbyScratopt e EER S S e, vl o T 3 6
Shales, and parts covered____________________________ 38 L -
Conglomerate zone, flint, bowlders, shale, ferruginous
elayHlarrsonzhoriZon Lo EN T L e | T 2 8
Logan formation

Jackson County.—The Harrison ore outerops in the stream bed
and valley walls of a small tributary which the Little Scioto River
receives from the south, in the central part of Section 22, Hamilton
Township. Excellent collecting is afforded from the bed of the stream
below the house of Phillip Meldick, as the fossils are abundant, well
preserved, and easily obtained. The deposit is buff or red in color,
coarse-grained, siliceous, and filled with numerous soft, decomposed
pebbles, resembling to a marked extent the Sharon ore above. The
collection of fossils from this locality is the only one made from the
Harrison ore: These fossils were nof found in fragments of older Miss-
issippian rock enclosed in the Harrison ore, and therefore are distinctly
of Pennsylvanian age. The following section was measured here
(Locality 1) :3 ’

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 481, 1916.
2Jdem., p. 482.
!Idem., p. 29.
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Strata measured in valley of small tributary of Little Sciolo River,
Section 22, Hamilton Township, Jackson County

Feet Inches

Sandstone, coarse-grained,

ferruginous:________-__ 1 10
Shale, blue______________ Sharon conglomerate equivalent___ 3 __ 1
Sandstone, coarse-grained,

ferruginous.___________ 1 10
Ore, composed of small nodules, Harrison_ .- . ______ s 10
Clayshale, light_______- 37 & Bainr. T R o =2
Sandstone, with parts covered__..-- 15 oo
Shale, soft, yellowish______________ } ogans e 1 6

The fossils collected from the Harrison ore at this locality are
listed below:!

Crinoid segments

Orbiculoides stoutella n. sp.
Orbiculoidea capuliformis (McChesney)?
Schizophoria sp.

Spiriferina kentuckyensis (Shumard)?
Hustedia mormoni (Marcou)

Composita subtilita (Hall)

Nucula subrotundata Girty mss.

Nucula beyrichi von Schauroth

Nuculopsis ventricosa (Hall)

Parallelodon tenuistriatus (Meek and Worthen)
Myalina pernaformis Cox var.

Schizodus affinis Herrick

Schizodus subcircularis Herrick

Aviculopecten coxanus Meek and Worthen

Bellerophon crassus Meek and Worthen?
Euphemus carbonarius (Cox)

Pleurotomaria ornatiformis n. sp.

Pleurotomaria, three or more species, undetermined
Schizostoma catilloides (Conrad)

Sphaerodoma, humilis (Keyes)?

Muskingum County.—The section below, measured on the land of
Frank Fink, southeastern part of Section 13, Hopewell Township,
shows the character of the member in Muskingum County as well as
its relation to the underlying Maxville limestone.?

In the treatment of fossils in this bulletin the name of the author who originally
founded a species is inclosed in parentheses if the generic name of that species has
been changed from that under which the fossil was originally deseribed.

*Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 49, 1918.
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Feet Inches

Pottsville formation

& o ] TE SN AR O e fo i e ik s S e Bt N S, 3 S

Shale, dark, fissile_______________ I S L 4 10

@lag>asiliceons T8 2 -V RIS S Te [l W e | e S Oy 1 10

Ore, siliceous._.. A _____..__.. 2 ¥ 3

RHIBESCTEE T b1 e TS T Sy HarT800 ap < - 25 o ot et ot 1

Ore, siliceous___._____________ = 3
Aiavesile limestone r. ot i oe B /I SR i DT S 0to6 £

SHARON ORE
Stratigraphy and Extent

The next fossiliferous member of the Pottsville formation above
the Harrison ore, namely the Sharon ore, is of very limited outcrop,
and with the exception of Mahoning and Trumbull counties, is found
only in the extreme southern part of Ohio,—in the eastern part of
Scioto and Pike counties and in Jackson County.! The ore is very
patchy and uncertain, and where present, either lies directly on the
Sharon coal (Jackson Shaft coal, or Coal No. 1) or is separated from
it by not more than 15 or 20 feet of sandstone and shale. In Jackson
County it forms a deposit from 4 to 6 inches thick, while in Pike and
Scioto counties it reaches a thickness of 10 inches to 1 foot 6 inches.
The ore is buff or brown in color, highly siliceous, and coarse in texture,
and is filled with numerous decomposed fragments of Mississippian
material. Living conditions during the period of deposition of the
Sharon ore were such as to support an abundant fauna, which, how-
ever, is small and dwarfed in aspect, owing probably to the high per-
centage of iron which the waters contained. The fossils which are for
.the most part well preserved generally occur as casts of the interior as
in the ease of the Harrison ore.

Description of Geologic Sections and Collecting Localities

Scioto County.—In Section 14, Porter Township, at the mouth of
Lick Run, the ore is exposed on the farm of Joseph Jenkins, where it
is extremely fossiliferous and furnishes good collecting material; the
fossils resemble to a marked degree those of the Harrison ore both in
species and condition of preservation. The deposit is brown in color
and contains much soft, light brown, chalky material formed by the
decomposition of inclosed pebbles. The section at this locality follows
(Locality 2):?

1Stout, W., Geol. Sury. Ohio, Fourth Ser., Bull. 20, pp. 71, 455, 493, 1916.
*Idem., p. 494.
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Section at mouth of Lick Run, Section 1}, Porter Township,
Scioto County

’ Feet Inches
Pottsville formation

Ore, Guinea Fowl_ __ » 6
Shalel e T SRR 3 -
Covered._ - - o ceeemmmmmcmmm——memoe oo 3 il
Ore, soft, siliceous, very fossiliferous, Sharon_ . - ... ..____ il 1A
Covered - - = 3 ==
Shalel s o~ SRR 6 =5
Ore, with flint and pebbles, Harréson._ - ._____ 1 s

Waverly formation
Sandstone, Vinton

The collection of fossils made at this locality includes the follow-
ing forms: i

Crinoid segments

Pustula pertenuis Meek
Spiriferina kentuckyensis (Shumard)?
Composita subtilita (Hall)

Solenomya ?? sharonensis n. sp.
Solenomorpha lamborni n. sp. -

Nucula elongata n. sp.

Nucula subrotundata Girty mss.

Nucula lunulata Girty mss.

Nuculopsis ventricosa (Hall)

Leda inflata Girty mss.

Anthraconeilo bownockeri n. sp.
Aviculopecten coxanus Meek and Worthen
Pleurophorus oblongus Meek

Bellerophon crassus Meek and Worthen?
Euphemus carbonarius (Cox)

Pleurotomaria ornatiformis n. sp.

Pleurotomaria, three or more species, undetermined
Schizostoma. catilloides (Conrad)
Sphaerodoma, primigenia (Conrad)?

1

Orthoceras n. sp.
Coloceras ? sp.

Phillipsia trinucleata Herrick r

Fish teeth

In the northern part of Section 15, Madison Township, near the
head of Higgins Run, specimens of the fresh or brackish water pelecy-
pod, Naiadites ohioense n. sp., were found in the dark shales which lie
directly above the Sharon coal; they are not abundant, however, and
constitute the only fossil discovered at this locality. The samples of
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shale which were examined were taken from the roof of the mine on the
farm of John Alexander, where the geologic section below was meas-
ured (Locality 3):

Strata measured on farm of John Alexander, near head of Higgins Run,
northern part of Section 15, Madison Township, Scioto County

Feet Inches

Pottsville formation

Shalegray: St EC et gl sl S a gt ot BT 10 g2

Shale, dark, sparingly fossiliferous_ .. _________________ 2 o8

Coal: SHars -t SR e SN NI SE S/ 00 % b i n s 2 2

Sandstone, Sharon conglomerate equivalent_____________ 30 el
Waverly formation

Sandstoncrandishales e FarSsre e s L s T nea i o 40 -

In the western part of Section 15, Madison Township, Naiadites
elongata Dawson was obtained from the Harry Odle mine.in the creek
bed, where the dark shales afford good material for collecting (Local-
ity 4). This fossiliferous shale is also present at the other mines in
the vicinity. In Section 11, the Sharon ore is present above the shales,
but it was not examined for fossils. The ore is 10 inches thick and
lies nearly 10 feet above the Sharon coal. This bed was formerly
mined in Section 22, Madison Township, for use in the charcoal furnaces.

Jackson County.—At the old, abandoned Glen Nell mine in
Section 21, Washington Township, about 4 miles northwest of Wellston,
the Sharon ore lies practically on the Sharon coal. It is very sparingly
fossiliferous, and a diligent search in the coal dumps around the mouth
of the mine revealed only a few specimens of Orbiculoidea stoutella n. sp.
The geologic section at the Glen Nell mine is given below (Locality 5):

Feet Inchés

Sandstone, coarse-grained, interbedded___.________________ 12 .
Ore, Sharon, irregularly bedded with pebbles in places.______ o
Shaledark; carbonaeeons Ve Attt X #T TRl 5 R s s T a0 )
CualmSRaron=: r ozl S ARTEEE S NN Vs L Ve ddiosE 3

Ll

In the central part of Section 34, Hamilton Township, the ore
horizon is replaced by black bone shales which contain abundant fossil
remains. Collections were made from the shales outcropping in the
road just east of Tattle Creek, where the following section was meas-
ured (Locality 6):

Feet Inches

o A e L ot oot S R i i SER A wot SR TEN R R S e 5 e
Shale, bony, black, fossiliferous, Sharon ore equivalent_______ o 8
Shalelantrcovenetlis 2o Tt at p e abbic s Tignd i M oS 2 5
Sandstone, Sharon conglomerate equivalent.________________ 3 =

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 71, 1916.
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The fossils listed below were obtained at this place:

Lingula carbonaria Shumard

Orbiculoidea capuliformis (McChesney)?
Marginifera muricata var. missouriensis Girty
Phillipsia trinucleata Herrick

Trumbull and Mahoning Counties.—In the southcentral part of
Trumbull and in the northcentral part of Mahoning County along
Mineral Ridge, the Sharon coal is reported to be accompanied by a
layer of black band ore which is doubtless the equivalent of the Sharon
ore of southern Ohio.! The ore varies in thickness from 6 to 10 inches
and overlies 2 feet of black shale; both the ore and the shale divide the
Sharon coal into two beds. Remains of the fresh water, bivalve crus-
tacean, Estheria, are said to occur in great abundance.

Summary

The complete list of fossils collected from the Sharon member
follows:

Crinoid segments

Lingula carbonaria Shumard

Orbiculoidea stoutella n. sp.

Orbiculoidea capuliformis (McChesney)?
Pustula pertenuis (Meek)

Marginifera muricata var. missouriensis Girty
Spiriferina kentuckyensis (Shumard)?
Composita subtilita (Hall)

Solenomya ?? sharonensis n. sp.
Solenomorpha lamborni n. sp.
Nucula elongata n. sp.

Nucula subrotundata Girty mss.
Nucula lunulata Girty mss.
Nuculopsis ventricosa (Hall)
Leda inflata Girty mss.
Anthraconeilo bownockeri n. sp.
Naiadites elongata Dawson
Naiadites ohioense n. sp.
Aviculopecten coxanus Meek and Worthen
Pleurophorus oblongus Meek

Bellerophon crassus Meek and Worthen?
Euphemus carbonarius (Cox)

Pleurotomaria ornatiformis n. sp.
Pleurotomaria, 3 or more species, undetermined
Schizostoma catilloides (Conrad)
Sphaerodoma primigenia (Conrad)?

Newberry, J. 8., Geol.,Surv. Ohio, Vol. III, p. 790, 1878, g



PLATE 1L

A~—Sciotoville clay with Anthony coal above. Along Baltimore and Ohio South-
western Railroad near Gephart, Scioto County

B—Breccia of Maxville limestone on Harrison ore horizon. Lucasville, Pike County
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Orthoceras n. sp.
Coloceras ? sp.

Phillipsia trinucleata Herrick
Estheria sp.

ANTHONY COAL

Stratigraphy and Extent

The Anthony coal horizon consists of a thin deposit of coal and
interbedded dark carbonaceous shales, lying directly over the Scioto-
ville clay. Although not a continuous deposit, it has been traced from
the Ohio River through eastern Scioto and Pike, Jackson, Hocking,
Perry, and eastern Licking counties, as far northward as southwestern
Muskingum County.! In Scioto County, where the lowest members of
the Pottsville formation are present,—including the Harrison ore, the
Sharon conglomerate, coal, and ore, with their associated sandstones
and shales,—the Anthony coal and the underlying Sciotoville clay
occur as much as 60 feet above the base of the formation. In Jackson
County the interval is only one-half as great, while in Hocking County
at Logan it lies a few feet above the Logan sandstone, and rests directly
upon the Maxville limestone at Maxville in Perry County.

The Anthony coal does not form a continuous, well-marked horizon,
and where present, is thin, varying from a mere trace to 3 feet in thick-
ness. It attains its maximum development in Scioto and Jackson
counties, where the thickness averages less than a foot, but it is often
represented by a layer of only 2 or 3 inches. A trace was noted in two
localities in Vinton County;? near Logan in Hocking County and at
Maxville in Perry County a few inches of shaly coal was reported,
while in Muskingum County a thin layer of carbonaceous shale or
sometimes only a soot streak marks the horizon. The coal, where thick,
is of good quality and is in many places cannel; it is, however, generally
shaly or interbedded with dark, carbonaceous shales. In a few places
in Scioto and Jackson counties, it is mined for household use.

Description of Geologic Sections and Collecting Localities

Scioto County.—At the mine of the Wm. E. Dee Clay Product
Co. near Scioto Furnace, the dark carbonaceous shales on the Anthony
coal horizon were found to be fossiliferous. Small, excellently pre-
served specimens of Lingula occur in great profusion between the lay-
ers, and with the exception of a few other rare forms, are the only
fossils found. The section at this locality follows (Locality 7):

- ‘Stsout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 73, 455, 543, 1916; Bull.
p. 55, 1918.
: 2St0\,1t, W., Geol. Sury. Ohio, Fourth Ser., Bull. 20, p. 86, 1916.
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QUAKERTOWN OR No. 2 COAL HORIZON
Stratigraphy and Extent

The next horizon above the Anthony coal in which fossils are found
is the Quakertown or No. 2 coal, the fossils occurring in the dark, tough
shales immediately overlying the coal. The deposit is of very wide
extent, and is present in every county where the Pottsville rocks occur,
although, except in northern Jackson and southern Vinton counties, it
is of importance for stratigraphic purposes only. In the latter counties,
however, where the member attains its greatest development, the coal
forms one of the most valuable beds in Ohio, and adds materially to
the wealth and economic resources of the State. Jackson County
owes much of its development to the presence of this bed which has
been mined for more than fifty years.

At its southern limit in Scioto County, the Quakertown coal lies
half-way between the Anthony coal below, and the Bear Run coal
above, the average interval in each case being 35 feet. Northward in
Jackson County the latter interval varies from 20 to 30 feet, while that
between the Quakertown coal and the Sciotoville clay averages 40
feet.! In Muskingum County the horizon measures from a few to 70
feet above the base of the Pennsylvanian system, the variation being
due to the irregular upper surface of the Mississippian rocks.? At the
extreme northeastern extension of the Pottsville formation in Mahoning
County, the Quakertown varies from 50 to 80 feet above the Sharon
coal.? ;

The Quakertown coal reaches its maximum development in Coal
and Milton townships, Jackson County, where it is mined over an
area of forty square miles. Among the principal mining centers are
Wellston, Coalton, and Glenroy. The bed reaches a thickness of 4
feet in places, but averages for the county 2 feet 6 inches. It is of ex-
cellent quality, and for the most part is free from shaly partings, though
shales form the roof of the coal except where they are occasionally re-
placed by sandstone. The productive field extends northward into
southern Vinton County as far as Allensville, Elk Fork, and Vinton
Furnace. To the north and south the bed becomes thin and of slight
economic value although it is mined in places for local domestic use.
In Scioto County it is often wanting, but where present reaches a maxi-
mum thickness of 1 foot 10 inches, while in Muskingum County the
average thickness measures 1 foot 8 inches. Its value in the latter
county, however, is lessened by shaly partings & to 6 inches thick.
Farther northward carbonaceous shales with very thin coal layers
mark the horizon, while in Mahoning County, Dr. Newberry reports

1Stout, W., Geol. Sury. Ohio, Fourth Ser., Bull. 20, pp. 90-114, 550-552, 1916.

2Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, pp. 56-60, 1918.
3Newberry, J. 8., Geol. Surv. of Ohio, Vol. III, pp. 793-794, 1878.
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that the member consists of alternating gray and black shales and
sandstones with an occasional thin coal bed.!

The shales which form the roof of the Quakertown coal in Jackson
County have been found to be very sparingly fossiliferous. A diligent
search in the shales associated with the Quakertown coal at various
localities in southern Ohio was rewarded by only a few crushed specimens,
all of the same species, from three places in Coal Township, Jackson
County. With the exception of Lingulas from one locality in Summit,
County, these forms constitute the only fossils discovered on the horizon,

Description of Geologic Sections and Collecting Localities

Lawrence and Scioto Counties.—In Lawrence County the Quaker-
town coal does not appear at the surface and is known only from well
records. In Scioto County, however, the member is locally well de-
veloped. The following section measured on the land of William
Tripp, Section 14, Bloom Township, shows its relation to the Scioto-
ville clay below and to the Bear Run coal above:?

Feet Inches

Coal blossom, Bear IRuwitS: Se=2r SLrt -t NS S SR s De N N Sk 6
(lay, shales;dark 2 < Har W Fr. 35 SRt tuinlsl SRS 1 ORMA6E 3 6
Shales, gray, and parts covered._______________.___________ 28 e
Sandstones, flaggy and medium bedded_________________ RN 4 e
Coal outcrop, Quakertown, seen to the south________________ 1 8
Shalesiand coveredeZl_ ..ot Zist BRI r R S o Sy o 33 B
Sandstones...___ Ty SN S N3 S RS e ST ] 7 =5
Coal, Anthony_____ e M S S e S S B B 2
Clay ;. flint, dark, iSciotovilleloe 2 T3 T e 3ail SualS i PRIt 6 S

Jackson County.—With the exception of Summit, this is the only
county from which fossils were obtained, all of them being from Coal
Township. Specimens are very rare, and all belong to the fresh or
brackish water pelecypod, Naiadites elongata Dawson. Collections
were made. from the Wilson mine, northeastern part of Section 32
(Locality 9); from the Twin-Ada mine, central part of Section 35 (Lo-
cality 10); and from the Grace mine, just east of Davisville in the north-
eastern part of Section 10 (Locality 11). The following section was
measured in the Grace mine and in the hollow to the east:3

lNewberr&, J. 8., Geol. Surv. Ohio, Vol. III, p. 793, 1878.
*Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 551, 1916.
Idem., p. 146. ;
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Strata measured in Grace mine and in hollow to the east, Section 10,
Coal Township, Jackson County

Feet Inches
EInestonel sl © . oo f: ol o i ad LS - 11
Shalesdarkss -1 T3 o007 A e e Lower Mercer. . ______ 1 10
imesionetio it 1 I S P NERAYe Shviss } { 1 A
(Eoveredra: - 2 = S B s i e TS 9 iE
Coal, cannel, Lower Jll OUCOE . 250 SR DA P oy P Fres T s s
Top of Shaft
Coversd i Shls Cownl et SRS Rl bs nf 105 = i e Al LA 97 Lb
Coal,, Quakentown= = R WSS LSS NI L/, & S =in D 3 B

Summit County.—No other fossils were found on the Quakertown
coal horizon except in the extreme eastern part of Summit County
where Lingula carbonaria Shumard is present in great abundance in
the fossiliferous shales associated with a thin coal bed at Mogadore
Station, five miles east of Akron (Loecality 12).

Summary

The fossils collected from the Quakertown‘ or No. 2 coal horizon are:

Lingula carbonaria Shumard

Naiadites elongata Dawson
BEAR RUN COAL HORIZON
Stratigraphy and Extent

- The shales and black band ore associated with the Bear Run coal
constitute the next fossiliferous horizon above the Quakertown coal.
Although absent in some localities, the stratum is fairly persistent in
southern Ohio, and extends from Scioto County through Jackson and
Vinton as far north as Muskingum County.! In Scioto County the
interval between the Bear Run coal horizon and the Sciotoville clay
with the associated Anthony coal varies from 62 to 86 feet with an
average of 71 feet; northward in Jackson County the interval is some-
what less,—from 20 to 80 feet with an average of about 60 feet.? In
Muskingum County this distance measures about 45 feet.

The Bear Run coal attains its greatest development in the Dever
Valley in Hamilton Township, Jackson County, where it is of good
quality and has been mined for local use for many years. Its thick-
ness varies from 1 foot to 2 feet 6 inches, with an average of almost 2
reet. The character of the deposit varies greatly from place to place,

IStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 15, 1916; Bull. 21, p. 60, 1918.
°St0ut \V Geol. Surv. Ohlo Fourth Ser Bull. 20 pp. 115, 552 1916.
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and the coal may be interbedded with or replaced by shales and black
band ore. In Scioto County the coal is thin or is replaced entirely by
carbonaceous shales, while along Tattle Creek, south of Dever Valley,
the deposit gives way to sandstone. In Lick Township, Jackson
County, the coal is interbedded with dark fissile shales and black band
ore; in Muskingum County the member is thin and is usually represented
by dark, carbonaceous shales. Fossils are fairly abundant in number
of individuals, but with the exception of a single fish plate, all the
specimens discovered belong to a single species of the fresh or brackish
water pelecypod,—Natadifes elongata Dawson. Collections were made
from various parts of Scioto and Jackson counties.

Description of Geologic Sections and Collecting Localities

Scioto County.—In Section 3, Bloom Township, on the land of
H. H. Stevenson, Naiadites elongata Dawson occurs in the dark shales
overlying the Bear Run coal. The following section was measured
here (Locality 13):!

Feet Inches

Sandstone hassivel ST sSuT S vt At Sl T st o o ie: oM 50
Shale, blue, tough, lower part fossiliferous__________________ 7 ) ¢
Coal, Bear Run, upper part somewhat bony________________ 2 4

Jackson County.—Along the Dever Valley in the southern part of
Hamilton Township, the shales above the coal are everywhere fossil-
iferous, and collections of Naiadites elongata were made at various
places along the valley. One of the best collecting localities was found
on the land of Edward Toffin, in the southern part of Section 25, where
the geologic section below was measured (Locality 14):2

Rock succession on land of Edward Toffin, Section 25, Hamilton Township,
Jackson County

Feet Inches
Coal blossemy THonestar e il S s =t S5 o 28 PSR S e, 1 £
Covered. i1 B age Gogea S8 on G o3 TR HE ol Sgekrag il 40 2
Ore;, Sand: Blockt Wi o s = M8 e PO b o 2 et ) 4
Covered s Sai ) T S e e e e S ) 133 &Y
Shale; bHlugslr = o ® o p sy o 2 0 o Sl S e R 10 =
Shale, blue, tough, lower part fossiliferous 2 g
Conl, Food aiwEen . S Rrala Bl v Tl 5 e 1 7
Coal bonyssrnl s 2vial aieut 1A |50 sl Bear Run.....__. % 3
Shale, black, carbonaceous_____________ e 6

‘Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 556, 1916.
2Idem., p. 116. 3
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In Lick Township, several miles northeast of Jackson, the same
fossil occurs in the fissile shales and black band ore interbedded with
the coal. In the western part of Section 21 at the mouth of the old
coal mine on the land of D. D. Evans, good collecting material is sup-
plied by the piles of shale thrown out from the mine. The section
below was made at this place (Locality 15):*

‘ Feet Inches
Shale 20t 137 A0S A e vt SR RSN T, W ST 35 s

Coal; part.cannelzdodZ et Sty £ 1 8
Bone, shale, tough, fissile______________ 5 8
Ore, black hamd =L L Ee i retl Lot 1 . Bear Bun......_. =& 10
Bone shale, tough, fissile ._____________ 4

Black band ore with Nazadites elongata is exposed in the stream
bed on the property of Mrs. John Butts in the central part of Section 5.
The material is shaly, red or gray in color, and slabs containing fossils
can be obtained easily from the stream bed. The following members
constitute the section here (Locality 16):2

Strata measured in stream bed on properly of Mrs. John Bulls, central
part of Section &, Lick Township, Jackson County

Feet Inches
gl Chdks e Sl S s Sl el S S i SRR REI 4 e
Coalcannelnature. .l Tio____L i 9
AShalelchol Saiiimbafin-dio oir Slahr . by o g 2
GoalNcanmiel satasef et T W L, =1 Bear Run._....__ i 2
Ore, black band, fossiliferous___________ J s 3
Coaly bitmnineuss & 225 Z¥557 5 (ar w5y o 4
I GONCESE oy Mo ra it o, 3 s BN = e Cte o L 4 =
Shetle /RN S v g Aot JoR8 | tet oaliery e s Lo e 10 i
CoalbloTEomEets S HsL S5 Sty Lo bt Ao e e S ) Dl e £ 3
ShtalleAblie; sandy st n A Sl N - N S oa i Se i s T -3 9
Shaly sandstone, plant marked___________________________ 1 3
Shale, sandy, with carbonate ore nodules_ . _______________ 5 10
L S R S £ TS

Vinton County.—The black band ore above the Bear Run coal is
sparingly fossiliferous on Elk Fork, in the western part of Section 6,
Elk Township. The ore occurs about 100 feet below the Lower Mercer
limestone. The geologic section and the fossils collected here follow
(Locality 17): -

Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 121, 1916.
2Idem., p. 122.



28 POTTSVILLE FAUNA OF OHIO

Feet Inches
Sandstone,'shaly - T Tk g g Tl (B SH IR ST USRS 10 =44
Ore, black band, sparingly fossiliferous____._ .. ______.__ A3 2
Coal;BeariRein, . - & ap ms Ao e s wo Sl e i L S e S ze 2
Clay o ot e o P Rl 0 e M R o 1 P

Naiadites elongata Dawson
Fish plate

Specimens of Nazadites elongata Dawson were obtained from the
black shales of the Bear Run coal horizon three-fourths of a mile south
of Stella, in the northern part of Section 14, Jackson Township (Lo-
cality 18). 3

LOWELLVILLE (POVERTY RUN) LIMESTONE
Stratigraphy and Extent

The Lowellville limestone is the next faunal horizon above the
fossiliferous shales associated with the Bear Run coal, and is the oldest
of the series of marine limestones which occur in the Pennsylvanian
system. The limestone was named Poverty Run by Stout in 1918 be-
cause excellent outcrops of it occur along a stream of that name in
Hopewell Township, Muskingum County, and this name has been
used in the report of the Geological Survey on Muskingum County.!
It is present locally in the western part of Muskingum County and ex-
tends northward into the southwestern part of Coshocton, where it
has been found outcropping in Opossum Hollow, Washington Town-
ship.2 No other outcrops are reported to the north ‘except in Mahon-
ing County where Lamb describes a ‘black, very hard, tough” lime-
stone which ‘“‘seems to lie just below the horizon of the Quakertown
coal,” to which in 1910 he gave the name Lowellville limestone from
exposures in the town of Lowellville, in the eastern part of the county.?
This limestone apparently forms the northeastern extension of the
Poverty Run limestone of Muskingum County, and the two deposits
are alike not only lithologically, but also faunally, as a comparison of
their fossil content shows. In Muskingum County along Poverty Run
the member is found about 37 feet above the base of the Pottsville
formation and 55 feet below the Lower Mercer limestone; the latter
interval averages for the county 52 feet.* At Lowellville in Mahoning
County, the horizon lies 64 feet above the Sharom coal and 83 feet
below the Lower Mercer limestone.®

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 65 and elsewhere, 1918.

2Jdem., p. 64.

3Lamb, G. F., Pennsylvanian Limestones of Northeastern Ohio below the Lower
Kittanning Coal, Ohio Naturalist, Vol. 10, March, 1910, pp. 128, 129.

‘Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 65, 1918.

. *Lamb, G. F., Pennsylvanian Limestones of Northeastern Ohio below the Lower
Kittanning Coal, Ohio Naturalist, Vol. 10, March, 1910, pp. 128, 129.
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Where typically developed in Muskingum County, the Poverty
Run limestone consists of several divisions, the lowest of which is an
extremely hard, gray, fossiliferous limestone with a maximum thick-
ness of 6 inches. It is characteristically affected by two systems of
joints eausing the limestone to break up into comparatively small
blocks. ~ In places concretions of iron ore are present, and on Poverty
Run these are especially numerous and resemble the stems of plants.
Fossils, although abundant, consist largely of fragments, and it is
difficult to find specimens in a condition perfect enough to permit
identification. The extreme hardness of the limestone also makes
work with the fossils difficult. On top of the limestone, however,
there occurs a soft, friable, black, calcareous shale, generally about 1
foot in thickness, which contains a wealth of fossils, at least in number
of individuals. Collecting is good as the fossils are easily obtained and
well preserved. For the most part the shells are white in color and

"show up remarkably well against the dark background. In some
places a thin layer of iron ore not more than 4 inches thick overlies the
shale. It is reported to be. sparingly fossiliferous, but no. collections
were made from it. _

In Mahoning County the Lowellville limestone was first referred
to by Dr. Newberry as ‘“dark, siliceous limestone” in his section' on
Grindstone Run at Lowellville, where he ascribes to it a thickness of
1 foot. Lamb describes the deposit at Lowellville thus: ‘The lime-
stone is black, very hard, tough, and apparently in one layer. It is 2
feet or more in thickness—the full thickness not being obtained due to
a sharp dip downstream concealing the base. It is very fossiliferous,
the white shells and crinoid stems presenting a striking appearance in
the black matrix. A féw species of brachiopods and fragments of
crinoid stems predominate. The latter are often 6 to 8 inches long,—and
lying horizontally, with the section markings showing plainly, they
somewhat resemble worms . . . . '

Description of Geologic Sections and Collecting - Localities

Muskingum County.—The type exposure of the Poverty Run
limestone is found in Hopewell Township on Poverty Run, a small
stream which flows from the southwest into the Licking River. The
following section was measured on land of Della Wise, Section 18,
about two miles northwest of Mt. Sterling (Locality 19).> Collections
were made from the limestone and from the overlying dark, fossiliferous
shale, both of which outcrop in the bed of the stream. The shale fur-
nishes especially good collecting material.

Newberry, J. S., Geol. Surv. Ohio, Vol. III, opp. p. 804, 1878; Lamb, G. F., Penn-
sylvanian Limestones of Northeastern Ohio below the Lower Kittanning coal, Ohio
Naturalist, Vol. 10, March, 1910, p. 128.

2Lamb, G. F., Idem., p. 128. 4 . 2
sStout, W., Geol, Surv. Ohio, Fourth Ser., Bull. 21, 1918, Section given in part

on page 62.
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Section measured on Poverty Run, Hopewell Township, Muskingum

County
Feet Inches
Allegheny formation
Limestone, nodular, fossiliferous, Putnam Hall_.________ 1 s
Pottsville formation
Shale and covered- __ __-_=______-Z> LIS USSR 9 6
Shale, in part light____________:c_ o ORTEE e 7 =
Coal. b _2i - Lt UEURNENE = 1
Clay and clay shale____________C__:__ - i i resseln 4 11
Coal blossom 22T 200 e A A e =2 2
Clays o=l STENES A TR P il b
Shale, gray, with scattered nodules of ore_____________ 4y 4
Flint, black, fossiliferous, Upper Mercer ... _______ e 9
Shalel s - - L T T e e A} 3
Coal, semi-cannel, Bedford_ . __________ . ______ 1 6
Clay)ighto s s oot = D s G = 3 £Y
Clay, shales - 0 00 T Enr Bl s e 3 ==
Coal, Upper M ercer on, Nio.\3a: 't - o LB I EATRCRIT TN ar 6
Clay. o Tif b o oTen YD R oL 2) 6
Sandstone . - - oo 4 .
(0705 -1« I S I A R 4 e,
Limestone, blue, fossiliferous_._____ } Lower Mercer.. - - { 2 8
Limestone, blue, fossiliferous_.______ 1 8
Clayilightf BRSNS S S SIS R Sl 3 e
Shale and shaly sandstone_ __________________________ 5 ik
Clay,ilint;darks S EEAIE - o AL 1 4
Clay; siliceous; light-==s  T8I5 S 20 Ly A e s 5 8
Govered! __ 5 ¢ .= 1.8 SNE T LG T DT 2 L 5 £
Ore, kidney, fossiliferous - _________ } Boggs- - - { 41 3
Flint, dark, fossiliferous._..__.____. £ 4
Sandstone, ferruginous, hard .- _____________________ £ 3
Clay shale__________ U TSR R S oL RS R T 2 Ny
Sandstone, shaly_____ . _____ 5 X
Shale and covered._ _ _ . .. 19 2
Shallellgray 0SS L San T D N S iasi=a s 7 by
Shale, dark, caleareous, very fossil-
iferous, with scattered nodules of Poverty Run.._
fossiliferous limestone._ . _________ 1 =
Limestone, block, fossiliferous.__ - - 1 L4 3
__Shale, siliceous, light____________ £ SLEGT [ T D e 10
Sandstone, light - Lk T Ss IR E S 1o ins s e e 10
Shale, gray, with thin sandstone interbedded- - - _____ 5 8
Coal, Viandusen=8thSL o wi 1 - Waalls. 2 Shnie s it s Saton's i 10
Clay,ilightssiliceotis_ oo To0 508 - Sisinion Bl C U S vaail s 3 8
Shale, argillaceous_ __________ P S SR (et JERe e ol 2 n
Sha e e e R L e 3 Rts
Shale with thin ceal bands, Bear Run_ - _______________ e &
Sandstone, hard, plant marked . ______________________ Sl 3
Clayishale) ight graytic == ii Soisiity § s 0 RO Tapter S s
Shale, ssiliceoussiblue- = - S s S Sat v Ui Tl i e s 4 s
Shale;gray- /2 S02e  dET 1 UL TIN5 CRed Sa5etE 3 w1

Sandstone, ferruginous, conglomeratxc ................. e 6
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Pottsville formation—Concluded.
Feet Inches

E g, st EORESR A - TR e 5 T S il S St T 2 3
SUEIE Ll TE e SRR e g gk o (et e 1L 0 3R RN e 3 o
Shale, dark, fissile______.__.___._____ { =
Shale, black, bony________________ } oy B -
GlayBtilicecusst: =t S EiveESe S IRGET T g SRty o 1
Orégsiliceous__ .- - L1l Tiar SEESTTR 4 o)
ShaleRtl. £ - ot b= e irit gt } Harrison_ . _____ { 24
Ore;ailiceous. . 2 5ol et SR Eaoa s

Waverly formation
Limestons; - Mazvillest=rni s e sO D 38 oo s 6 o

=
W wWwoN w!

The limestone from this locality is extremely hard and contains
many fragments of fossils, which are for the most part too poorly pre-
served to be identified. The list includes the following identifiable

forms:

Crinoid segments and plates
Fenestella sp.

Derbya crassa (Meek and Hayden)

Chonetes choteauensis Mather

Pustula punctatus (Martin)

Marginifera muricata var. missouriensis Girty
Spirifer opimus Hall

Composita subtilita (Hall)

The fossils below were collected from the black shale above the
hard limestone on Poverty Run:

Crinoid segments

Orbiculoidea missouriensis (Shumard)
Derbya crassa (Meek and Hayden)

Chonetes choteauensis Mather

Productus cora d’Orbigny

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Rhipidomella pecosi Marcou)

Spiriferina kentuckyensis (Shumard)
Ambocoelia planoconvexa (Shumard) var.

Edmondia sp.

Leda bellistriata Stevens

Parallelodon obsoletus (Meek)?
Aviculopecten pellucidus Meek and Worthen
Aviculopecten coxanus Meek and Worthen
Euchondria neglecta (Geinitz)

Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)?

Schizostoma catilloides (Conrad)

Pseudorthoceras knoxense (McChesney)
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In Fall Township on land of E. G. Marshall, the Lowellville (Pov-
erty Run) limestone outcrops in the bed of a small stream which flows
from the northeast into the Licking River at Holbein. Collections of
fossils were made from the limestone and from a dark shale at an unde-
termined distance above the limestone. The geologic section here shows
the following members (Locality 20):!

Feet Inches

Limestone, shaly______________________ h. 0
Limestone, hard, blue__.______________ Lower-Mepert SalEa 5
Shale, calcareous______________________ g 2
Limestone, blue, hard_________________ 1 4
Coal, clay, and covered:c o -1 =8 Sl aiads Al ISl Ee e 10 6
Sandstone;shaly - . _ = L% S R A e Br e 5 e
Sandstone, massive .- 51020 . Ch SR R RN e R 10 s
Sandstone, shaly, with siliceousshales_____________________ 11 tel
Shale, gray..-. oo ool D50 B0 Te N rUig Rl e 3 1
Clay shale with widely spaced papery coal . _______________ 5 A
Clay, siliceous:i. o da o tlor ool S Uoat TR St F S 3 =P
Sandstone, massive, cross-bedded . _____________.__________ 13 10
Disconformity

Shale, calcareous.z.-2= 55 ot Eay N S e e MR S e 2 5
Shale, hard, black, fossiliferous_________ i 4
Limestone, gray, very fossiliferous______ Poverty Run______ R F2: ES
Limestone, dark, carbonaceous__________ £y 1
Shale, black, fissile, horizon Vandusen coal__.______________ 7 =
Shale, dark, carbonaeeous_ - _=___-_Zf . 0 le 1 Se0 EET 2 6

The fossils listed from the limestone follow:

Crinoid segments
Fenestella shumardi Prout?

Derbya crassa (Meek and Hayden)

Chonetes choteauensis Mather

Productus cora d’Orbigny

Productus semireticulatus (Martin)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Composita subtilita (Hall)

A black shale containing much carbonaceous material and layers
of pyrite, one-eighth of an inch thick, occurs above the Lowellville
limestone at this locality, but its exact stratigraphic position was not
determined. The following fossils were obtained from this shale:

Cordaites sp.
Calamites sp.

'Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 62, 1918.
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Crinoid stems

Lingula carbonaria Shumard

Orbiculoidea missouriensis (Shumard)

Derbya crassa (Meek and Hayden)
Marginifera muricata var. missouriensis Girty
Spiriferina kentuckyensis (Shumard)

Astartella sp.
Posidonia girtyi n. sp.

Pseudorthoceras knoxense (McChesney)
Orthoceras n. sp.

Fish teeth

In Madison Township this limestone occurs in several places.
Fossils were collected from the hard limestone which outcrops along
the east bank of the Muskingum River about one-half mile north of
Symmes Ford. The member here is 4 inches thick, and protrudes
prominently from the bank about 6 feet above water level. The sec-
tion below was measured along the Muskingum River near Symmes
Ford (Locality 21):

Section along Muskingum River near Symmes Ford, Madison Town-
ship, Muskingum County

Feet Inches

Limestone and flint, fossiliferous, Upper Mercer.__..____._._.. 2 6
@aal HbonTHPD ed ol SRaNe RISy e W N L U= 1 =
Eovered@=-0 SRt i W= mMEPSC M A, U A oL e S e 3 42
SandsSton ey sl ye= Nl nEE- SR m e ol e 1y re el 0y 7 6
Limestone, shaly, fossiliferous. _________ il 9
Limestone, blue, fossiliferous___________ 1 1
Limestone, somewhat shaly, fossiliferous_ e s 9
Limestone, blue, fossiliferous__.____._____ 1 7
Shale Fdarkce Bes Sagie T T R P S e T L ({14 o 4
Coall TaicMeddle MepcerS S S ecnssy £ NEr s L2 =8 e 1 it
Elay lightmplagtic S el aLsr it e Sy Thoghey b -x G e 3 7%
Santdstonetshaly: <o s =Sl = atiaal Tl Ade Tl oo w0 4 -
Shaletil raeizoy E NV L TN S8 B i 8 TS S 7t s
Limestone, dark, fossiliferous________.___ £

(T e o TS o e, R e el M Tt BOJGSE & St ntie L 2
Limestone, dark blue, fossiliferous______ 1 3
E oV eredims it te SR Mok s R e ) e AW, vl & o P S 8 3
Shaleyehivae T mBUaly -EiTly . g b 58 e’ S5 ES S50 8 s 7 s
Shaller QT st re o). ~DE 30 B L it e 3 1 X
Limestone, gray, fossiliferous, Poverty Run____________.__.. 3L o
CoalsVienduseph i 38w Bl b bl S0, o vh Sl did¥e T X = 4

The fossils from this locality are:

Crinoid segments
25 @ B.25;
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Derbya crassa (Meek and Hayden)
Chonetes choteauensis Mather
Productus cora d’Orbigny
Productus semireticulatus (Martin)
Spirifer opimus Hall

Composita subtilita (Hall)

Pseudorthoceras knoxense (McChesney)

The member is also well exposed along Symmes Creek about one
mile from its mouth, where it has a thickness of 6 inches, but no collec-
tions of fossils were made.

Coshocton C(;unty.—The member outcrops near the headwaters
of Opossum Run in the southwestern part of Washington Township

and is composed of the following strata:!
. Feet Inches

Ore, éiliceous, sparingly fossiliferous, thickens to 8 inches in

places. o, Lo os g coee TS SRR st B I 3
Shale;-gray L2 b SEHE R Sy i 1 CE
Shale, dark, calcareous, fossiliferous______ } Poverty Run______ { = 10
Limestone, gray, very fossiliferous______ Hils 3
Coal; bony, Viandusentsl & 8 5o Sl st SO S ENaes e S E i e et

Mahoning County.—The only known outcrops of Lowellville lime-
stone, north of Coshocton County, are found in Mahoning. At Lo-
wellville fossils were collected from the limestone and the associated
dark shale, where they occur in great abundance and in an excellent
state of preservation (Locality 22). The section given by Dr. New-
berry in 1878 from Grindstone Run, Lowellville, follows:?

Section on Grindstone Run, Lowellville, Mahoning County

Feet Inchgs
Earth with drift bowlders g
Limestone (Putnam Hqll) _____ SR O B 15 et NN Bl 14 23

Shaleiand sandstone sl e e i 50 =
Coal. -1 sl 0 R e e = L A N N e ke N e S5 8
Firetlay: o bitas S A RS elomh R ME B L e AR 2 S
Shalle /o cn8 bR U L S i e . 32 o
Coalls - Lo 8 ghs L e o S e e L £ 6
Firelolay .2 js AR feni oo toalis i 1 o e e ot e S 2 M
Coalle . S b gk T R GRSl T e etk e 1 =
FIre.clay. B £ vt sn it 1 0 P e e Daiie St S e 2 =
Limestone (Upper Mercer) .- __ . o . 3 o
Coals T e st Tl sy e T R = Sl i XA S R LR 1 3
00 00 ) e AR i e 2 SO BRSO - i o Y - 8 ST

Shale and sandstone

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 64, 1918.

2Newberry, J. 8., Geol. Surv. Ohio, Vol. III, opp. p. 804, 1878. The words in
parentheses have been supplied by the writer.
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3 Feet Inches
Timastener(Lower Mercer) = 2 T S LB Ll <0as - 41 0: 1as 17 2 2
Giralptshalers i of. " S01 o r Qe S eraa oS tet et (N ER) 20 =t
COMINTASEE 0 Cila T, L2l T o ST Sobr me i N g s 1| 3 .
Eincyclagts-2om s findl N B o2 b AR e S P 2 =r
Pnabashallet Soatcy —20 o [ 505 I OEE e B ) it of 0% 50 %
Dark, siliceous limestone (Lowellville) . .. _________________ i S
Shipllel g PR Lnd¥re . % o 7 e SR SRR AT I B e e 20 35
Blackishalesand’iron ores - s iy o i e 5 7
iDrabrehales oo S 1a=ab i W SSheia ghioeiie. S duier el I sles | 50 o
Shndstone s Lo £1% - = PRI A S hreS i) 5 o2 = e 15 =

Mahoning River

The fossils below were obtained from the Lowellville limestone at
Lowellville:

Crinoid segments

Orbiculoidea missouriensis (Shumard)

Derbya, crassa (Meek and Hayden)

Chonetes choteauensis Mather

Productus cora d’Orbigny

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall :

Composita subtilita (Hall)

Parallelodon sangamonensis (Worthen)

Pseudorthoceras knoxense (McChesney)
Summary

The complete list of fossils collected from the Lowellville lime-
stone follows:

Cordaites sp.
Calamites sp.

Crinoid segments and plates

Fenestella shumardi Prout?
Fenestella sp.

Lingula carbonaria Shumard

Orbiculoidea missouriensis (Shumard)
- Rhipidomella pecosi (Marcou)

Derbya crassa (Meek and Hayden)

Chonetes choteauensis Mather

Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Pustula punctatus (Martin)
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Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Ambocoelia planoconvexa (Shumard) var.
Composita subtilita (Hall)

Edmondia sp.

Leda bellistriata Stevens

Parallelodon obsoletus (Meek)?
Parallelodon sangamonensis (Worthen)
Posidonia girtyi n. sp.

Aviculopecten pellucidus Meek and Worthen
Aviculopecten coxanus Meek and Worthen
Euchondria neglecta (Geinitz)
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)?
Astartella sp.

Schizostoma catilloides (Conrad)

Pseudorthoceras knoxense (McChesney)
Orthoceras n. sp. >

Fish teeth

BOGGS MEMBER
Stratigraphy and Extent

The Boggs member is the next fossiliferous horizon above the
Lowellville limestone, and in ascending order forms the second lime-
stone of the Pottsville formation. It either directly overlies the Lower
Mercer coal (No. 3) or is separated from it by an interval of not
more than 3 feet. In Muskingum County it is found about 20 or 25
feet above the Lowellville limestone and about 22 feet below the Lower
Mercer limestone. In northern Tuscarawas County the latter interval
is increased to 34 feet, while at the southern extension in Scioto County
the average distance between the Boggs ore and the Lower Mercer
limestone is about 47 feet. The horizon has been traced from eastern
Scioto, western Lawrence, and Jackson counties on the south where its
appearance is patchy and uncertain,! northward through central and
western Muskingum County where it attains its greatest thickness.?
It has also been observed in eastern Licking County, and has been
recorded as far north as northern Tuscarawas County.?

The Boggs member varies greatly in lithologic character from place
to place. In Scioto, Lawrence, and Jackson counties, the horizon is
marked only by iron ore irregularly bedded in shales. It is found in

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 141, 292, 567, 1916.

zStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, pp. 70-75, 1918.
*Orton, Edward, Geol. Surv. Ohio, Vol. V, p. 68, 1884,
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isolated patches, and varies in thickness from 1 to 6 feet in Scioto and
Lawrence counties, with an average of 3 feet; however, in Jackson
County only about 8 inches is present. Formerly this ore was used
commercially to a large extent in charcoal furnaces especially in Jackson
and Scioto counties, although at the present time it is no longer utilized
for this purpose. Northward in Muskingum County the typical Boggs
deposit consists of limestone, but iron ore, shales, sandstone, or flint
may be present with the limestone or may entirely replace it. The
limestone, where present, is often bluish-gray, very hard, and very
fossiliferous, closely resembling the Lower Mercer limestone in litho-
logic character. The fossils, although essentially similar to those of
the Lower Mercer, are much larger and more robust in appearance.
The member is here less than 2 feet in thickness. In Tuscarawas-
County a blue limestone was reported by Dr. Edward Orton to occur
occasionally at what appears to be the Boggs horizon,—about 34 feet
below the Lower Mercer member; it has a thickness of 1 foot 6 inches
near Bolivar in the northern part of the county. Further stratigraphic
studies may reveal the presence of the Boggs member in the counties
to the northeast.

Description of Geologic Sections and Collecting Localities

Scioto County.—The following section was measured on the
William M. Galligher farm, in the southwestern part of Section 24,
Bloom Township. No fossils were found in the Boggs ore of southern
Ohio, but they were discovered to be present sparingly in the shales
associated with the ore (Locality 23).1

. Feet Inches

Rl Gl G B et T b T e e SRS S S LU I 5] -
Coal S UDpendMercarior ViV oS Sa- et tas =2 ST e R R THICI R [ 2o 1 4
Covered s forr -2 Sy R NICIs Nt an e Tk DR e A e B “
Sandstone, with finger coal at bottom_ ____________________ 1115 A
Unconformity

Shale=darks fissilenr sSointuy = e S SIS0 r . rmae U DRI 1 3
(D e e i N s 1) St eates AV R ot 4
SiTleaS st =yt i M T L S T Bogys s v as <l 2
CIrERRtS e Wi ot VB vy ™ Wb e BT 'S 11
SirElerlain CR T #5 fa 8 L BESTR AL ruf N T e W 33 <

The fossils collected from the dark shales on the William M. Gal-
ligher farm are listed below: :

Lepidodendron sp.

Naiadites elongata Dawson

IStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, 1916, Geologic section
given in part on page 568.
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Along the road on the long ridge east of Pine Creek, one and one-
half miles southeast of Lyra, Vernon Township, Lingula carbonaria
Shumard was found in great abundance in the dark shales above the
Lower Mercer or No. 3 coal, which occupies the Boggs ore horizon.
The section here follows (Locality 24):

. Feet Inches
‘Ore, Lower Mercer_ - .- = Lo temdio e piL 4
Shale and shaly sandstone_ ... _________________________ 35 2
Shale, dazrle. - < = T AR RS S 1 P
Shale, hard, fossiliferous. . _______________________________ = 1
Coal, part bony, Lower Mercer_______ _____________________ 2 7
Clay, siliceous- = - - =__— -0 TT TN el L CR S S ol oo
Sandstone. - . _________________________ DByl ok Ul 10 =

Jackson County.—Along the road west of Hamden in Section 13,
Washington Township, the Boggs ore is also typically exposed The
section at this locality follows:!

Feet Inches
Limestone, Lower Mercer-_ - - ____ . _______.._._ = 10
Gl s ] e e g I S T e o 2 el
Coal s s e L e A LN e R L 2
Shaly sandstone and covered_____________________________ 14 =5
Ore, Boggs.o o o = = DB W eI oSSt NS T L 6
Shale and shaly sandstone_ ______________________________ 3 T
Sandstanes S ST TSR IET ST IR I R s e e 2 3
Coal, Lower Mercer . _ __ ___ oo 3 ] 1

Clay and covered- - - =& - 58T T Sea R RN ST Ieie 1 e 5] i

Vinton County.—At some localities in Vinton County the Boggs
ore is well represented, although it is generally sparingly fossiliferous.
In the black band ore, which outcrops in Spook Hollow in the bed of
Elk Creek, one and one-half miles east of McArthur, Lingula carbonaria
Shumard is fairly abundant. The section below was measured in
Spook Hollow (Locality 25): :

Feet Inches .
Coal, Brookuville, formerly mined__________________________ e A
Clay. o e L w i, B S e LU 1 =3
Elint,igray to black N BlackiPlintt Fr-5F - S8 wesns SNl S imel 1 g
Covered___=oo oo Bt o oo o2t | _er =D inh ensviais 52 =k
Sandstone and ecovered . - _______________ ... . _____ 40 s
Ore, black band,"Boggs- = s ~=s. _ 25t oe [0S0 o it e o 3
Coal, Lower Mercer, No. 3 - - oo w1 2

The fossils collected here are as follows:
Plant leaves
Lingula carbonaria Shumard
Fish teeth and plates
~ Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 148, 1916.
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Muskingum County.—Where the Boggs member is typically de-
veloped in Muskingum County, it consists of a limestone associated
with or replaced by shale, flint, iron ore, or sandstone. On land of
Della Wise, Hopewell Township, flint and iron ore mark the horizon.!
The limestone phase is shown on land of Delard Fink, Section 18 of
the same township, where the following section was measured, but no
collections were made:? ]

Section on land of Delard Fink, Hopewell Township, Muskingum

County
Feet Inches

ClodllsXBroohpille-s iema S -ShmeSBange 2 Mg ol T Ao P
Clayzdigiih spatticeyerediims Besteeimia, 7 ol Sil el 520 1T 6 4
Sandstone, light, argillaceous_._______________ PR e 3 o
ClayshighigailicebusDet et FIAl Faivillge 2 88 7% 2 - 5 10
Shalerdanlese s o Ve W T e . e, e o 1 e
Coal, bony, semi-cannel, Tionesta or No. 3b _~______________ il =
Elaalandreovenedismeanes Vo8 Fatn | Ted oo G e 5 LI
Limestone. flinty, fossiliferous, Upper Mercer_______________ . 8
CoaliblessomiyBedfofderee™ 2l i~ a0 re oo _ 4
g sl il ee T el e S S (A g T S S M 6 e
SENOE e o g shg - T e L S I U 6 8
(©Eoal SUppenMlercene NN @ mes S 55 - - - o oCoomeon o 4
() e e e o e e e S S S 1 _
SO ARG S SRS o e b b 4 =
(Chamvaoietles S2 <208 - 2 R e e i A R T e O S S 3 &
Limestone, blue, fossiliferous __________ - 10
Limestone, blue, fossiliferous___________ } vy Mot '{ 145 4
Covered____________ 2t e e B S S i IR e 10. e
ShelefinlVcovered=eais (AsR = NEF LG [0 2k 61 DL [oion 14 25
Limestone, blue, hard, fossiliferous _. ___ . € 10
Limestone, siliceous, ferruginous, fossil-} Boggs_ . {

FECEONS 20 ok & -osiiRip o 21N e = 10

On the land of O. J. Riggle in the northeastern part of Section 18,
Hopewell Township, the limestone is coarse and siliceous in character,
and exceedingly fossiliferous. Extensive collections were made in the
bed of the small stream just west of the road (Locality 26). - Collect-
ing is good as the fossils are abundant, well preserved, and easily ob-
tained.

Secizon on land of O. J. Riggle, Hopewell Township, Muskingum

County
Feet Inches
Limestone, blue, hard, fossiliferous______ } Lo a i T ot S { 5 6
Limestone, blue, hard, fossiliferous______ slget | 6
Coal and shale, Middle Mercer_ .- oo 2 6

See page 30 of this bulletin for geologic section on land of Della Wise.
2Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 148, in part, 1918.
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Feet Inches
Clay'andcovered. = s&_ 37 = 5% UFI0w T tni A oiidents Sl Eh 5 6
Shale, siliceous_ __________________ (SR | bl e e ] 2
Coal smut;/Hlint"Ridge-— - 32224 T2 N SRTEE EENEE SRt e 1
Clay - Hine rdavle =00 55 (0 o e o e N SR 14 2
Clay, light, siliceous LLT e 2daiz o 28 S e & 4
Sandstone, light, argillaceous._ - Loz - 3Loo2 20 CUEESNEINRT 3 3
Shale and - coveredy L2 i Ts i lmee el T N SR e, 4 LI
Ore, yellow, nodular___________________ ¥ 2
Limestone, dark gray, ferruginous, very
fossiliferqus: M= rE Tl 3 5 SRTE v e 8 Boggs: Ire o 1 (A
Limestone, dark gray, ferruginous, very
fossiliferouyBe—t ZLIU RIS i N, ~ 6
Shale -0 Wiz Zhhe pal o 2 2 S Ll Bt e O R A 7 2
Coal, Loweér Mercer_-t.o = 2. 25 2 N S e I S A &
Clay, light,: part siliceous. . > 35 T SINNT Catias SO Aang 5;

The fossils listed below were collected from this locality:

Crinoid segments
Tabulipora ohiocensis (Foerste) A

Orbiculoidea capuliformis (McChesney)
Derbya crassa (Meek and Hayden)
Chonetes choteauensis Mather
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Productus semireticulatus (Martin) var.
Pustula nebraskensis (Owen)
Spiriferina kéntuckyensis (Shumard)
Spirifer boonensis Swallow?

Composita subtilita (Hall)

Composita sp.

Edmondia ? peroblonga Meek and Worthen?
Edmondia sp.

Leda prolongata n. sp.

Leda bellistriata Stevens

Parallelodon carbonarius (Cox)

Aviculopinna americana Meek

Myalina pernaformis Cox .
Schizodus amplus Meek and Worthen

Schizodus curtus Meek and Worthen

Schizodus wheeleri Swallow N
Schizodus affinis Herrick

Aviculopecten coxanus Meek and Worthen
Deltopecten scalaris (Herrick)

Acanthopecten carboniferous (Stevens)
Astartella concentrica (Conrad)?

Euphemus carbonarius (Cox)
Pleurotomaria sp.

Schizostoma catilloides (Conrad)
Naticopsis altonensis (McChesney)



PLATE 1L

A—Boggs limestone in stream bed ; Lower Mercer limestone protruding from bank.
Blunt Run, Muskingum County (Locality 27)

B—Boggs limestone below, with Lower Mercer limestone and Middle I\Ie_rcer coal
above. [Exposure along Wheeling & Lake Erie Railroad near Rock Cut, Mus-
kingum Township, Muskingum County (Locality 28)
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Pseudorthoceras knoxense (McChesney)
Temnocheilus forbesianus (MeChesney)

In Muskingum Township along Blunt Run, a small stream which
flows from the west into Muskingum River, the Boggs member is a
limestone similar in lithologic character and composition to the Lower
Mercer. The stratum is extremely fossiliferous and outcrops in the
bed of the stream where conditions are especially good for collecting.
The section along Blunt' Run on land of Carl Crabtree follows (Lo-
cality 27):

’

Section along Blunt Run, Muskingum Township, Muskingum
County

Feet Inches
Limestone. shaly, fossiliferous__________ 1

1

Limestone, hard, fossiliferous__.________ STV R - 8
Limestone, shaly, fossiliferous__________ ST 3
Limestone, hard, fossiliferous___________ 1 8
Shalle withtcoalflandy el To@ BN ST o o LD Sl S0 €30 6
Goal¥bonyMaddleMengen-so DAt s s ¥ . 2 TN A 8
SandetoneS e = ML ads SRt SR Wl s ot Y T T o 10
Glaly;ssiliceous.=tori, Tosledeemiula s S il e T o0~ Y =0 0L 1 6
Samdstone)ishal v an fof ieta sy Lt ei bl St D ik 10
Shalle adakablueishs Sopsd IR e BT NET T L T 7 6
OFSEkidney MRS S NSl R SN e LR L T e b 2
Shale, dark, siliceous, fossiliferous_______ } Boggs— - ___ 4 =
Limestone, dark gray, fossiliferous______ 1 3
Shale with thin coal bands__________ P A i s aa L ok C2
Clay, light, siliceous,.______ AR b S S B Ll 3 =11

The collection of fossils from Blunt Run includes the following:

Crinoid segments )
Eupachycrinus mooresi (Whitfield)

Fenestella shumardi Prout?
Rhombopora lepidodendroidea Meek

Orbiculoidea missouriensis (Shumard)
Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Chonetes choteauensis Mather

Productus cora d’Orbigny

Productus semireticulatus (Martin)
Productus semireticulatus (Martin) var.
Pustula nebraskensis (Owen)

Pustula punctatus (Martin)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Spirifer boonensis Swallow?
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Composita subtilita (Hall)
Composita sp.

Edmondia sp.

Parallelodon tenuistriatus (Meek and Worthen)
Myalina pernaformis Cox

Schizodus curtus Meek and Worthen
Aviculopecten coxanus Meek and Worthen
Deltopecten oceidentalis (Shumard)
Crenipecten foerstii Herrick

In the exposures along the Wheeling & Lake Erie Railroad, just
north of Rock Cut, Muskingum Township, the Boggs limestone is
flinty, dark in color, with abundant fossils. The relations of the Boggs,
Lower Mercer, and Upper Mercer limestones are exceptionally well
shown at this locality, and collections were made from all three mem-
bers (Locality 28).

Section along the Wheeling & Lake Erie Railroad, just norh of Rock Cut,
' Muskingum Township, Muskingum County

Feet Inches
Shalle - eSS smd Nip - FS I Ded e amivel ] ek SR e 5 (B
Flint, black, fossiliferous, Upper Mercer__ . ________________ 2 i
* Coal, with shale bands________________ } Bodfra . st s { iy 8
Coal, somewhat bony__ _______________ 2 4
Clay, siliceous_______ o A ol N s S TN o Sy e R | 6
Sandstone; part shaly 2= s S5 5 SO FTIERE S e s S, 7 =
Sandstone; shaly (21 5=y 20 J ol RS B R S s 5 yZ
Shale. mextt X208 ot iPl Jr SO SE W et PR R STt s 1l <3
Limestone, shaly, fossiliferous__________ 1 6
Limestone, hard, fossiliferous___________ } Lower Mercer_ _ -{ 1 e
Limestone, hard, fossiliferous __._______ 1 10
Shale;-darkl _ 455 e e 1520 SIS0 APt Sl s T S Ve . 4
Shale, with bony coal_________________ } Middle Mercer. _ _ { S0 6
Coal, bony, =22 00 L s 3wl b ioes 1 3
Clayo e olodh Tt B2 Hreo ol SN o AN e SR e S 4 23
Shale, dark gray, siliceous J2 52 S8 e awE it e R Rt | 6 2
Limestone, flinty, dark, fossiliferous, Boggs_- .- _-.__________ h 10
Coal, Lower:Mercers L2552 5 35S e U NG ail S SR S Res ¥ 8

Clay, light, siliceotusZ 1 % Woz = T, DRIy SUGRASrinyics e e i e 3

The list of fossils which were. collected from the Boggs limestone
along the railroad cut is given below:

Crinoid segments -

° Fenestella shumardi Prout?
Septopora biserialis (Swallow)

Chonetes choteauensis Mather
Productus cora d’Orbigny
Productus semireticulatus (Martin)
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Productus semireticulatus (Martin) var.
. Pustula nebraskensis (Owen)
Pustula punctatus (Martin)
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Spirifer boonensis Swallow?
Composita subtilita (Hall)
Composita sp.

Myalina pernaformis Cox
Schizodus affinis Herrick

Pseudorthoceras knoxense (McChesney)

The Boggs limestone also outerops along Symmes Creek in Madison
Township. At the crossroads, 2 miles from the place where the creek
empties into the Muskingum River and a short distance from the
mouth of North Branch, the: dark, ferruginous limestone is exposed in
the bed of the creek where good collecting material is furnished. The
section near the crossroads follows (Locality 29):!

Section along Symmes Creek, Madison Township, Muskingum County

. Feet Inches
Eimestong, Shaly s eiiia’ “ oo 5 L 1 8
Limestone, hard_ - _______.__._____ N I e ek e | 10
Limestone, shaly_____________ 2T e P 8
Einnestoneyhard Shiea e Ao mar = v L 1 6
Shale, dark._._. Ao a et AN S 1 A NS X 6
Gonl I BONySeDEh i e A g ed il R e T Ty e G 1 6
Covered---__-_____-_-__'______-__; ______ e SRR R 16 4
Limestone, dark, fossiliferous, Boggs_- ... _____.___________ 1 8
i i e et L 20 e e e P 1 -
(B Feel o arags 2 X v L DA S S e G 1 c
Sandstone, shaly_________ Ll AR R FI et 122 10 =
ShaleperayasiliceouSmaSentaime 58 L8 =ot-L L ___i. 4 =
Limestone, fossiliferous, gray, Poverty R’ en £ 6
Shallesidamlcs S mie o e s u eI L s _ TS AL Y 4
Gl andus e a s S Se b S TS S LTl 4 6

"The fossils collected from the Boggs limestone along Symmes
Creek are listed below:

Crinoid segments

Fenestella shumardi Prout?
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)
Chonetes choteauensis Mather
Productus cora d’Orbigny
Productus semireticulatus (Martin)

1Stout, W.,.Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 64, 1918.
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Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spirifer boonensis Swallow?

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Schizodus amplus Meek and Worthen

The Boggs member occurs as an iron ore on the ridges north of
Frazeysburg in Jackson Township.

Licking County.—The Boggs limestone extends westward from
Muskingum County into Licking. Isolated patches of cherty limestone
from 3 inches to 1 foot in thickness were observed at several places
along the ridges south of Toboso and north of Black Run. In a few
localities the limestone is replaced by siliceous iron ore.

Tuscarawas County.—The blue limestone reported by Dr. Edward
Orton, 2 miles northwest of Bolivar in northern Tuscarawas County on
the farm of Joseph Hair and elsewhere in the county, belongs undoubt-
edly to the Boggs horizon. The geologic section northwest of Bolivar
is given below:!

Section northwest of Bolivar on land of Joseph Hair, Tuscarawas County

Feet Inches
1. Gray or Putnam Hill limestone_ _ ___________ . . ______ 2 -
. Concealed______ . ____ . 25 -
Coal, 1 ft.8in. __________________
3.<8Slate, 9in. _______._______________ } Tionesta (No. 3b). 4 - 9
Coal,2ft.4in. __________________
4. Conecealed.________________ i ____ 15 -
5. Dark-blue limestone, Upper Mercer- . ___.______ e 3 -
6. Coal, thin,4to6in. _~____________________________- . 6
7. Concealed__________ ... 30 -
8. Blue limestone, Lower Mercer_ .. _____________________ 4 .
9. Darkshale________________________ ... 2 -
10. Coal, thin______________ ... - -
11. Darkshale. ______ .. 2 -
12. Fireeclay. . ______ .. 6 .
13. Conecealed._ . - 20 -
14. Blue limestone (occurs occasionally at this horizon), °
Boggs_ - . __. AN U o i 1 6
15. Concealed to canal . __ ______________________________ 15 -

Summary

The Boggs member, although occurring in patches, has been traced
from the Ohio River as far north as Tuscarawas County. In Muskin-
gum County it is the second fossiliferous limestone in the Pottsville

Orton, Edward, Geol. Surv. Ohio, Vol. V, p. 68, 1884. 'The word Boggs has been
supplied by the writer. )
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formation, and where characteristically developed, is less than 2 feet
in thickness, hard, blue, and fossiliferous, closely resembling the Lower
Mercer limestone, from which it is separated by an interval of about
22 feet. It is notably variable in character, however, and may be
interbedded with or replaced by flint, shale, sandstone, or iron ore.
North of Frazeysburg it is entirely replaced by iron ore, while in Tus-
carawas County, it is represented by limestone. In southern Ohio the
Boggs member is an iron ore varying in thickness from 6 inches to 6
feet. It is of good quality, and was formerly mined for smelting in
the old charcoal furnaces.
A list of the fossils eollected from the Boggs member follows:

Plant leaves
Lepidodendron sp.

Crinoid segments
Eupachyerinus mooresi (Whitfield)

Tabulipora ohioensis (Foerste)
Fenestella shumardi Prout?
Septopora biserialis (Swallow)
Rhombopora lepidodendroidea Meek

Lingula carbonaria Shumard

Orbiculoidea missouriensis (Shumard)
Orbiculoidea capuliformis (MeChesney)
Derbya crassa (Meek and Hayden)
Chonetes choteauensis Mather

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Productus semireticulatus (Martin) var.
Pustula nebraskensis (Owen)

Pustula punctatus { Martin)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Spirifer boonensis Swallow?

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Composita sp.

Edmondia peroblonga Meek and Worthen
Edmondia sp.

Leda bellistriata Stevens

Leda prolongata n. sp.

Parallelodon carbonarius (Cox)
Parallelodon tenuistriatus (Meek and Worthen)
Aviculopinna americana Meek

Myalina pernaformis Cox

Naiadites elongata Dawson

Schizodus affinis Herrick

Schizodus amplus Meek and Worthen
Schizodus curtus Meek and Worthen
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Schizodus wheeleri Swallow

Aviculopecten coxanus Meek and Worthen
Deltopecten scalaris (Herrick)
Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick

Astartella concentriea (Conrad)?

Euphemus carbonarius (Cox)
Pleurotomaria sp.

Schizostoma, catilloides (Conrad)
Naticopsis altonensis (McChesney)

Pseudorthoceras knoxense (McChesney)
Temnocheilus forbesianus (MeChesney)

Fish teeth and plates

LOWER MERCER LIMESTONE
Historical Review

The Lower Mercer limestone received its name from outcrops 2
feet in thickness in Mercer County, Pennsylvania, which were first
described by H. D. Rogers in 1858.! In 1878 I. C. White and other
workers of the Second Pennsylvania Geological Survey made constant
use of the term. The stratum was also early recognized by the first
geologists of Ohio, among whom was Professor E. B. Andrews, who re-
ferred to it simply as the Blue ltmestone. In 1878 Dr. Newberry gave
the name Zoar limestone to exposures of hard, blue, fossiliferous lime-
stone near the village of Zoar in the northern part of Tuscarawas County.2
The term Zoar limestone was later employed by Dr. Edward Orton
who described it in the Hanging Rock District,® and it was so used in
some of the later reports of the Géological Survey of Ohio. However,
in 1884 Dr. Orton correlated it with the Lower Mercer limestone of
Pennsylvania, and at the present time the term Lower Mercer is uni-
versally accepted.* g v

- Stratigraphy and Extent

The Lower Mercer is the third member of the series of marine
limestones occurring in the Pennsylvanian system, and is the next fos-
siliferous horizon above the Boggs where the latter is present. It is
the most persistent stratum and has the most extensive outcrop of any

'Rogers, H. D., Geol. of Pennsylvania, Vol. II, Pt. 1., p. 476, 1858.

:Newberry, J. S., Geol. Surv. Ohio, Vol. II, section opp. p. 81; pp. 81-180, 1874;
Vol. II1, p. 60, 1878. ;

30rton, Edward, Geol. Surv. Ohio, Vol. III, pp. 891, 892, 1878.
5 *Orton, Edward, Geol. Surv. Ohio, Vol. V, pp. 13, 14, 1884.
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of the members of the Pottsville formation, as it enters southern Ohio
from Kentucky and extends northward across the state, being present
in every county where the Pottsville occurs, and finally extends across
the Ohio-Pennsylvania border line from Mahoning County. It is
found in the following counties beginning at the Ohio River,—Lawrence,
Scioto, Jackson, Vinton, Hocking, Perry, Muskingum, Licking, Coshoc-
ton, Tuscarawas, Holmes, Wayne, Stark, Summit, Portage, Mahoning,
and Columbiana. On account of its wonderful persistence it forms an
extremely valuable horizon for stratigraphic and correlative purposes.

The Lower Mercer limestone occurs above a thin but rather per-
sistent bed of coal, known as the Middle Mercer coal, and is either
directly overlain by an iron ore, designated as the Lower Mercer or
Little Red Block, or is separated from it by an interval of only a few
feet. The ore is fossiliferous but to a much less extent than the lime-
stone; the faunas of the two horizons, however, are practically the
same, indicating a marine origin for the ore and conditions of deposi-
tion similar to those under which the limestone was deposited.

Outcrop in Southern Ohio.—In southern Ohio the Lower Mercer
member is a hard, tough, dark blue or almost black limestone, with
thick or thin layers which are often shaly in character. In Scioto and
Lawrence counties the limestone measures 1 foot in thickness; north-
ward in Jackson County two benches are present, each 1 foot thick,
separated by about 2 feet of black shale. In Vinton, Hocking, and
Perry counties similar conditions exist, and the two benches together
with the intervening shales attain a thickness of 5 feet. Dr. Edward
Orton, in his description of the Hanging Rock District in Lawrence
and Scioto counties, describes the member thus:' “The color of the
limestone is dark-blue......... In thickness it occasionally rises to 10 feet,
but it, as often, shrinks to 10 inches. The usual measure for it in the
district is from 1 to 3 feet. It is generally shaly in structure, at
least for a part of the stratum. It does not lie in massive or even
beds, and does not endure weather well.”

The limestone is everywhere fossiliferous, but at some localities
fossils are present in extreme abundance. The soft black shales which
occur between the benches or on top of the limestone are especially
fossiliferous and afford excellent collecting. The fauna is everywhere
characterized by a richness of large crinoid stems.

Outcrop in East-Central Ohio.—In east-central Ohio the Lower
Mercer limestone also forms the most persistent and well marked
stratigraphic unit of the Pottsville formation. It is particularly well
developed in western Muskingum County as far east as Zanesville and
in the adjoining parts of Licking County. Thence the deposit ex-
‘tends northward into Coshocton, Tuscarawas, Holmes, and Wayne
counties. The average thickness in Muskingum County is 3 feet 7

10rton, Edward, Geol. Surv. Ohio, Vol. III, p. 891, 1878.
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inches, although the member may vary from 1 to 20 feet in different
places; the same thickness is found in Licking County where the stratum
is excellently developed along Flint Ridge, Hopewell Township.! In
southern Coshocton County in Opossum Hollow 4 feet is present
which is the same thickness found at Bolivar in the northern part of
Tuscarawas County near the type locality for the ‘Zoar limestone.”
The stratum consists of very hard, blue to black limestone which may
or may not be interbedded with or replaced by impure shaly limestone
and black calcareous shale. At some localities the hard, blue lime-
stone consists of only one layer about a foot in thickness, while at
others two or more layers are present, separated by calcareous shale or
impure shaly limestone. The hard, blue limestone varies in composi-
tion from place to place, often becoming ferruginous and siliceous in
character; chert nodules are not an uncommon constituent. In a few
localities, especially in Newton Township, Muskingum ‘County, the
member is entirely replaced by sandstone. The geologic sections from
the counties in the central part of the Lower Mercer outcrop in Ohio,
given later in the discussion, will show the relation of the hard, blue
limestone to the impure, shaly limestone and the dark calcareous shales,
as well as local variations in thickness.

As in southern Ohio the stratum is extremely fossiliferous, especially
the dark shales and impure shaly limestones, which contain a profusion
of species as well as of individuals. The fauna consists largely of
brachiopods and pelecypods. The black calcareous shales overlying
the limestone furnish easy and profitable collecting, as is also the case
along weathered outcrops of the impure shaly limestone which splits
up easily into thin layers upon exposure, revealing a wealth of fossils
between the layers. The hard, blue limestone, although fairly fossil-
iferous, does not afford such good collecting on account of its extreme
hardness; its fauna is largely one of brachiopods and large crinoid
stems which often attain a diameter of almost an inch.

Outcrop in Northeastern Ohio.—In northeastern Ohio, including
Stark, Summit, Portage, and Mahoning counties, the Lower Mercer
member is present also with great persistence. Where characteris-
tically developed it consists of two layers or benches of hard, tough,
blue to black limestone generally without shaly partings between them.
However, a layer of black shale is usally present beneath the limestone.
In thickness the member varies from 1 to 3 feet in Stark County,
but it becomes more massive in Mahoning County where it shows an
average depth of 3 feet. The upper layer is as a rule much thicker than
the lower and often becomes flinty toward the top; it is likewise spar-
ingly fossiliferous. The thin lower layer possesses an abundance of
animal remains, while the black shales below the limestone are also
extremely rich in fossils. The faunal content is similar to that in the

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, pp. 82-90, 1918.
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other parts of the State, large crinoid stems everywhere characterizing
the deposit.!

Description of Geologic Sections and Collecting Localities

Lawrence County.—The Lower Mercer limestone is present in the
western part of Lawrence County where it is reported to be fossilifer-
ous. No fossils, however, were collected from the county, but an ex-
cellent specimen of Metacoceras pottsvillensis n. sp.—in the Geological
Museum of The Ohio State University—was obtained from the member
near Hanging Rock in the southeastern part of Hamilton Township
{Locality 30).

Scioto County.—About four miles south of Lyra in the extreme
southeastern corner of Vernon Township, the Lower Mercer limestone
is exposed on land of Edward Toffins in the field east of the road, about
100 feet above the base of the hill (Locality 31). The stratum at this
locality is light buff in color and somewhat siliceous and ferruginous in
composition. Fossils occur abundantly between the layers, and differ
from the general type of Lower Mercer forms in being larger and more
_robust. The section measured at this point follows:

Feet Inches

Limestone, fossiliferous, Ferriferous .______ L AR AL e 4 UM
0Oy e C Al S e e e NI e e e e 60 e
AR dSEoNe IMASETye L SO Tl S S0 ORI BT e L el 55 =
(Cline Jelel v s 1 (R e i e SAE e T i N SR 10 L
SR STONE A AEEIV eI o o ST WL TR L L L 20 -
ShAleI B9 Jessh Ay S R Sl MR L2k e LoD 1 (§
Coalslipper Miencen, $NioS Sals B sl e s oo . UL Tt 6
COVEratID. o Sl Sy avitos QeI S ad s 2 r o SV e Ul 2 el 28 S
Limestone, ferruginous, very fossiliferous, Lower Mercer_ _ ____ 1 L
(Closid eoln = = B S L R R o S R e S R AT 4 el
S kT Bl B e P R i P g L A 2 d=

The fossils listed below were collected from this locality:

Crinoid segments
Archaeocidaris spines

Fenestella shumardi Prout?

Tenestella, two or more species, undetermined
Septopora biserialis (Swallow)

Septopora biserialis var. gracilis (Meek)
Cystodictya garbona.ria, (Meck)

Orbiculoidea meekana (Whitfield)
Rhipidomella, pecosi (Marcou)

'Lamb, G. F., Pennsylvanian Limestones of Northeastern Ohio below the Lower
Kittanning Coal, Ohio Naturalist, Vol. 10, March, 1910, pp. 89-135. - >

-
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Derbya crassa (Meek and Hayden)

Derbya robusta (Hall)

Chonetes choteauensis Mather

Aulacorhynchus millepunctatus (Meek and Worthen)
Productus cora d’Orbigny

Productus semireticulatus (Martin) var.

Pustula nebraskensis (Owen) E
Spiriferina kentuckyensis (Shumard)

Spirifer boonensis Swallow?

Composita subtilita (Hall)

Pteria ohioense (Herrick)

Schizodus wheeleri Swallow

Aviculopecten coxanus Meek and Worthen
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Entolium aviculatus (Swallow)

Lima retifera Shumard

Allerisma terminale Hall

Pharkidonotus percarinatus (Conrad)
Euphemus carbonarius (Cox)

Pleurotomaria carbonaria Norwood and Pratten
Schizostoma catilloides (Conrad)

Jackson County.—In the eastern part of Section 10, Coal Town-
ship, the Lower Mercer member outerops in several places. The
accompanying geologic section, which also includes the Lower Mercer
or Little Red Block ore, was measured in the hollow east of Grace
mine (Locality 11).

Section measured in the hollow east of Grace Mine, Coal Township,
Jackson County

Feet Inches
Ore, Upper Mercers A0 F iR G Ee S Sl A nis B uta 4
Coveredfe . _ omoithoe + S350l S0 S ivinat | 2t o et Rae 10 - e
Coalblossom__ =3 cu- 2=k LELETE oo AL A RN S oy o
Clay shale=_ -2l =il 2200 2o 720 ) M IS0k KO 34 2 -
Shale and covereds et - 55 L SEN SIS Sty R b e 11 o
Clay shalefce. 4o fBesna oy ol Ny, STt s ARyt 2 E2
Sandstone, shalyzs1 i Faell v g0 2 870 S e s s e 7] b ot
Shale:and covered 73 £ aafals 7 Tt Eoh o eal elin Sl rQ 8 6
Coals . S e snlti, s tom o xashy T SO SRt e R Nt =X 6
Clay o2 o o I Teal ox 48 527 ol na i e B AR R ERa e 2 =%
Shale-__icJloZ etiin Soodl 20 ) SRS i S e i 4 7
Ore, Lower Mercer__ __________ s £ sn s L S e R R & 5
Shale=- L2 SRE0500 0 QA sl 0 T SN RS R P S A ey 3 A
(O (s s Sl P 3 o AR el N B LS St ol 5 3
Shale, blue - 0500 Fh8 bl B 2 20l nsUuL o s ok 54 =N
* Limestone, gray, fossiliferous___________ et 11
Shale, dark, fossiliferous_______________ } Lower Mercer _ -_{ 1 10
Limestone, blue, fossiliferous_____ st 1 =
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Feet Inches

ObmeradB et oan tef e Mt S e WA SNSdMEE g b S 9 =
@oalYcannelEz” ~J i CErl boe SEm AT 31N S N L L 6
(0T, cor BT e i e sty A s e e T P T T i 1 6
SHAlbET= L S g A e DR e SR R e 97 =5
CroaldQuakertonn or INos B X e et L £ = 3 W

A small collection of fossils was made:

Crinoid segments .
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer boonensis Swallow?

Squamularia perplexa (MeChesney)

Composita subtilita (Hall)

Astartella qoneentrica (Conrad)

Fossils were collected in Section 18, Milton Township, from ex-
posures of Lower Mercer limestone in the private lane near the level
of the Baltimore & Ohio Southwestern Railroad, Portsmouth Branch,
just north of Hoganville School (Locality 32). The geologic section
here follows:!

Feet Inches

Allegheny formation:
Firnestone! finty; Wanponta o=  TE L el ios s sl L 3 =3
Shalergblbeley fisaileme eVl 3OS 15, SFal by LS T s 2 i
Coal and partings, Clarion____ . __ .« __.._._. 4 =
Clay and covered_.__.___________ G S ohir CE RS S 13 18
Pottsville formation: ; .
Sandstomet a5 s e e ek il el 9 Lol
CovVeredema o - Sabr=reaordaialie Lo un ds o 2 10 a_
. SAASTORERCIE o oS pit dngly SI8 o U P g =L 12 oL
ST Ea e R e Ve S L S el =Tl v WS LSS 1 6
Q)xe SUpper M ancere = = al oSS Rl oy AR S Ll e ie 3
CHOTT VTR o S VoS e ol €5, U2 Vi o e 28 Rl 1 3
SANASHOIes - oot iale Mot S WL ET T Wi sl SRR N il 25
Covarediiz s suzislmzan,. Ae i {0 s S Y TN P ] =t
OneaSend; Blockes Ta55E0 2t SR 8w TR NS TR LS i 4
Sandstone s farTAgINOUSE " Sxers s o dimees TUNE TR T LAt 2 8
B L D e T g e e e e O 10 o
O ORI 2% e S o Ta o e e s DO s = A s s 2 5 S
LR oy T s s A N S e S E IO I S U 11 2
Clay P highte e e« al, RS oA e A I i) e

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 150, 1916.
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Pottsville formation—Concluded.

Sandstone, shaly S8 T LTSRN §ais el DL T EeNS SR 3 .
Sandstone, coarsergrained s S U THASETY GRS R e 5 6
Shalese .- CJ e oo LT Tt e o = W0 N TSRS L 1 6
Limestone, dark, fossiliferous, Lower Mercer__ - _________ 1 =
Shale, dark.__.________ A T PN, U o 2 -
Shale and covered. - . ______________ et ), LT g 11 -

Level of Baltimore & Ohio Railroad tracks.
The fossils listed below were obtained from this locality:

Crinoid segments

Fenestella sp.
Septopora biserialis (Swallow)
Rhombopora lepidodendroidea Meek | ~

Derbya crassa (Meek and Hayden)

Chonetes choteauensis Mather

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Aviculopecten coxanus Meek and Worthen
Acanthopecten carboniferous (Stevens)

Pseudorthoceras knoxense (McChesney)

A collection of fossils was also obtained from outcrops in the road,

Section 13, Washington Township, about one mile west of Hamden,
where the member has a thickness of about 10 inches (Locality 33).
The geologic section below shows the relation of the Lower Mercer
limestone to the Boggs ore below and to the Lower Mercer or Little
Red Block ore above:

Feet Inches
0) -k I PR N A e ¢ o1 3
Shale: -« 35 o gil| s im il o neaeiy Lower Mercer._ . _-{ 1 o
el NI N *Sie LN W AT (e o 10
Shale, very“fossiliferous. s s fee S =Jenli #8030 (ol 6
Shales i et 5wy T2 1P s Sewis 7 1 % Coiadnemce S SOl SN, 2 1
Limestone, Lower Mercer___________ fhen i p P NGRS e +4 10
Clay shale. s comg i vt = S il it oo il s ot 2 -
Coal. o _ S ate W omeil il oty ties STt s S v o AR N e o 2
Shaly sandstone and covered. - _ - - - oo oo 14 -
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The following fossils were obtained here:

Crinoid segments
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin) '

Pustula nebraskensis (Owen) -
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Composita subtilita (Hall)

Vinton County.—Excellent collecting is found in the dark, ex-
tremely fossiliferous shales which outcrop in Rock Hollow, western
part of Section 33, Elk Township, where the following geologic section
was measured (Locality 34): '

3 Fee_t Inches
Timestonenpray pant L5 ka8 e SAGEES LT LD 1S AR EoL s 24 10
ShaleerayRis  JAeioh SR Yo tigd Wep b 0n ol oy T S0 | 2 6
Sl.lale‘, dark, very fossilifer(.)l.ls_____- Iy _} s g Ty S _{ £ 6
Limestone, gray, very fossiliferous_ . ____ A 6

The following fossils were collected:

Plantae

Derbya crassa (Meek and Hayden)
Marginifera muricata var. missouriensis Girty

Posidonia girtyi n. sp. (abundant)

Posidonia vintonensis n. sp. (very abundant)
Aviculopecten coxanus Meek and Worthen
Pleurophorella sesquiplicata Price

Schizostoma catilloides (Conrad)

- Pseudorthoceras knoxense (McChesney)

Hocking County.—The two benches of the Lower Mercer with its
normal thickness are well shown near the plant of the Union Furnace
Brick Co., Section 23, Starr Township, about three-fourths mile
south of Union Furnace. No collections of fossils were made, but the
geologic section below was measured:

Feet Inches

Limestone, blue, fossiliferous.._...___.___ 1 5
Shifle 4. rass. SISO O L0 e, Lower Mercer..__.q .. 1
2 2
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Feet Inches
Shalecs 2e TSN s X Sy SRR e P e SOt S > 2
Coal, bony, Middle Mercer.________ [ R e S e S o 7
Cla.y, 7] e A e S i R i o 4 S T 2 6 2
Sandstone, light, arglllaceous _____________________ =S aret 1 5
Coal, impure, Flint Ridge______________ d it o s 3
Clay Mgty o ey S e e T g SO 5 6

Perry County.—The Lower Mercer limestone is well developed in
Perry County, but varies greatly in thickness from place to place.
The following geologic sections show the character of the member and
its relation to the overlying and underlying deposits:

Section 11, Clayton Township:
Feet Inches

Limestone, flinty, ferrugmous U ppersMerceris r: 2o 2 6
ShaleL32. (L Sl ZR0el vas B Zei § oI s IWErpTE: Slasie agite 1 6
Coadl, bony;iBedfond et S=bamsg N i s STl deiicie =2 8
Coveredi 22 M Tiasl oo ratiins, Vs ol [ 0 5 Saiis oy 5 j13
Limestone, Lower M erGon= BRSNS IR R S 1 £
Coal blossom, Middle Me (o0 ST By G ST 4 Wt )l 1 e

Section 23, Hopewell Township: A
Feet Inches

Limestone, shaly, very fossiliferous } Lot Mercer { 6

Limestone, blue, hard, fossiliferous.. 2
Coal-blossom, Middle Mercert S o2 SE 2 5T % S37 NEAE Suls R 3
Clay, Silieeous £ < L8 i i S & ) S T Sl fe () Fu
Section 17, Monday Creek Township, west of Maxville:
Feet Inches
Limestone, very fossiliferous, Lower M ercer- .. ______ gt 7
Coal blossom, M7iddle Mercer_ .- ___ ___ . _______ % 6
Clay- - K 50 o8 _aei Com TSN W BAL=5 Taay i oy 1 6
Shale, sandstone, and covered.- . _____.________________ 69 T
Coal, shaly), ‘Bear Rene 8- w8 SEis Ul yNes cORus s S - 4
Clay, light_-- o 2% T 5 =25 "o aiinae ey Sl -2 8
Sandstone, shale, and covered___ .. ___ non v N T 27 i
Clay, Sciotoville oS8 3 el S i s A alen e 3 fen2
SandStene. LI 223t s R SAhE e T S SN i S s 2 e
Covered iool SZ22 00 2 S 0 DT ST SR N RNl S S 3 5
Limestone) Maxyille-Sr "5 T 18" 28 =0 - GISHRVNEase Sy 4 =L

The collection of fossils listed below was obtained in Section 10,
Reading Township, from the very fossiliferous shales above the Lower
Mercer limestone in the cut of the Baltimore & Ohio Railroad at Som-
erset, and from the roadbed about one-half mile south of Somerset
(Locahty 35):1

'These fossils are among the paleontological collections at Western Reserve
University. They were collected by Mr. Eber Hyde, of Lancaster, and were made
available to the writer for study through the kindness of his son, Professor Jesse E.
Hyde, of Western Reserve University, Cleveland, Ohio.
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Lophophyllum profundum (Milne-Edwards and Haime)

Eupachyerinus mooresi (Whitfield), plates and spines
Crinoid segments

Archaeocidaris spines

Tabulipora ohioensis (Foerste)
Fenestella limbata Foerste

Polypora fastuosa Foerste
Fenestellids undetermined
Septopora biserialis (Swallow) -
Rhombopora lepidodendroidea Meek
Prismopora sereata (Meek)

Lingula kanawhensis Price

Orbiculoidea meekana (Whitfield)

Crania modesta White and St. John
Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Productus semireticulatus (Martin) var.
Pustula nebraskensis (Owen)

. Pustula symmetricus (McChesney) %
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer boonensis Swallow?

Spirifer cameratus Morton

Spirifer opimus Hall 5
Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Edmondia anodontoides (Meek)?
Edmondia aspinwallensis Meek
Edmondia ovata Meek and Worthen
Nucula parva McChesney

Nuculopsis vertricosa (Hall)

Leda bellistriata Stevens

Leda prolongata n. sp.

Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Aviculopinna americana Meek

Pteria ohioense (Herrick)
Pseudomonotis sp.

Myalina pernaformis Cox

Myalina swallovi McChesney
Schizodus cuneatus Meek

Schizodus mooresi Miller?

Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Deltopecten sealaris (Herrick)
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Acanthopecten carboniferous (Stevens)
Euchondria neglecta (Geinitz)
Entolium aviculatus (Swallow)
Lima retifera Shumard

Allerisma terminale Hall
Pleurophorus immaturus Herrick
Pleurophorus tropidophorus Meek
Astartella compacta Girty
Astartella concentrica (Conrad)
Astartella newberryi Meek
Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Plagioglypta prosseri n. sp.

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)
Pharkidonotus percarinatus var. tricarinatus (Shumard)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Bucanopsis meckiana (Swallow)

Patellostium montfortianum (Norwood and Pratten)
Phanerotrema grayvillense (Norwood and Pratten)
Schizostoma catilloides (Conrad)

Naticopsis altonensis (McChesney)

Zygopleura plenum (Herrick)?

Zygopleura plicata (Whitfield)

Bulimorpha inornata (Meek and Worthen)?
Sphaerodoma, brevis (White)

Sphaerodoma fusiformis (Hall)?

Sphaerodoma klipparti (Meek)

Sphaerodoma newberryi (Stevens)

Sphaerodoma primigenia (Conrad)

Sphaerodoma regularis (Cox)

Orthoceras isogramma Meek
Pseudorthoceras knoxense (McChesney )

Phillipsia sangamonensis Meek and Worthen

Muskingum 'County.—The Lower Mercer member attains its maxi-
mum thickness in Licking and Muskingum counties. In Newton
Township in the latter county the limestone is in places replaced by
sandstone. Fossils were collected along a small tributary of Jonathan
Creek, in the northeastern part of Section 20, about one mile south of
White Cottage. Here the upper stratum of the member is a light,
bluish-gray shale which contains small brachiopod shells, Marginifera
muricata var. missouriensis Girty and M. wabashensis (Norwood and
Pratten) in extreme abundance. Below the shale there occur two
benches of hard, fossiliferous limestone. Collections were made from
both the hard limestone and the overlying shale. The geologic section
at this locality is given below (Locality 36):
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Section along a small tributary of Jonathan Creek near White Coltage,
Newton Township, Muskingum County

Allegheny formation: Feet Inches
Shalel-rather fossiliferous.. -5 010« S = Tt eeir h 7 Y
Limestone, blue, fossiliferous, Putnam Hill_____________ = 6
Shale, siliceous, fossiliferous________._________________ 5 ==

Pottsville formation:

Sandstone, thin bedded__.___________________________ 20 24
CoVered: == =2 AL XTI TR S ool s e 30 e
Shale;.siliceousiiz =l T A SAIR TN Dl 81 F S_iER 14 L
ClayShale, bigekis - Saiy PoESteRae W b Imvi e COt iy st  JuLli: L 3
Cla¥ shale, grays = r o0 = iaft LT A W A 11
Sandstone, nodular, very fossiliferoms=oet  Jogty oo Do L ¥ 3
Coveredimmst TUR RCRNT et MEG AL s ezl Sal T G LA e SR = 9
Shale, dark, calcareous, very fossiliferous_.____________ 2 2
Shale Shonyis st fede S Ih ot T 2o b io % pon 0T o iy = 2
G oAl N e T b o e S T e Y 10
SandstonerandicovenedEEas ST Ll S dne s 12 o
Clay shale, bluish gray, very fossil-

L ETOUSHratiae 5 Ml WL BT Tl SR - 1 .
Limestone, nodular, very fossiliferous p Lower Mercer____4 2 4
Clay shale, bluish gray.____________ 2 10
Limestone, fossilifercus_._._._____ = i 10
Shiale Fhlgcki=tel St Sytamuss SR T 0 8. 00y e ol 5L 2
Coal, cannel, M Y R R = 3
Clay_________-________-_-_____-__-___' _____________ 3 5

The following collections were made:

FOSSILS FROM THE HARD LIMESTONE
Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Spiriferina kentuckyensis (Shumard)
Composita subtilita (Hall)

FOSSILS FROM THE SOFT SHALE ABOVE THE LIMESTONE

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Fenestella shumardi Prout?
Septopora biserialis (Swallow)
Rhombopora lepidodendroidea Meek

Crania modesta White and St. John
Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny
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The fossils listed below were collected from the hard limestone:

Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Composita subtilita (Hall)

Fossils were also obtained from outcrops of Lower Mercer lime-
stone in a small ravine on the east side of the Muskingum River op-
posite Ellis where the following geologic section was measured (Locality
38): ‘

. Feet Inches
Coaliirood 2 Cipperercersetudrursouvay . 1o~ - [ 108 1 2
Gty 3"ty e Dy s e N T TR R e AR ety A 4
Siralessiliceotsiar Eprittifless sodiedar mob) n o | s 8 10 6
Tamestohesshalytisb o mu=p et oh o - 1 __
TR e N L s DR
8

The collection of fossils from this locality includes the following
forms:

Crinoid segments
_Fenestella shumardi Prout?

Orbiculoidea meekana (Whitfield)
Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny
Productus semireticulatus (Martin)

" Pustula nebraskensis (Owen)
Pustula punctatus (Martin)
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton
Spirifer opimus Hall
Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Leda bellistriata Stevens

Leda meekana Mark

Aviculopecten herzeri Meek
Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Entolium aviculatus (Swallow)
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Lima retifera Shumard
Allerisma, terminale Hall
Astartella concentrica (Conrad)

Pharkidonotus percarinatus var. tricarinatus (Shumard)
Euphemus nodocarinatus (Hall)

Trepospira depressa (Cox)

Trachydomia sp.

Pseudorthoceras knoxense (McChesney)

In the ravine of another small stream flowing from the east into
the Muskingum River, about one mile north of the above locality, only
a few forms were collected from the hard, blue limestone, although
abundant remains were obtained from the soft, gray shale which over-
lies the limestone (Locality 39). The forms listed below were found:

FOSSILS FROM THE LOWER MERCER LIMESTONE
Crinoid segmients ’
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny
Pustula nebraskensis (Owen)
Marginifera wabashensis (N or}vood and Pratten)
Spiriferina kentuckyensis (Shumard) X
Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Posidonia sp.

Entolium aviculatus (Swallow)
Euchondria neglecta (Geinitz)
Astartella concentrica (Conrad)

FOSSILS FROM THE SHALE ABOVE THE LIMESTONE
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments—very abundant
Rhombopora lepidodendroidea Meek

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny ’

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Squamularia perplexa (MeChesney)

Composita subtilita (Hall)

Schizodus curtus Meek and Worthen
Aviculopecten herzeri Meek
Allerisma terminale Hall

Astartella concentrica (Conrad)
Cypricardinia ? carbonaria Meek

Euphemus nodocarinatus (Hall)
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A small collection was made from loose blocks of limestone which
had fallen from place in the walls of a small ravine by the side of the road
just east of the Muskingum River and opposite Rock Cut (Locality 40).

Crinoid segments—very abundant

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Composita subtilita (Hall)

About one-fourth mile north of Locality 40, an excellent outcrop
occurs in the bed of a small stream flowing from the east into the Mus-
kingum River, which affords one of the best collecting places for Lower
Mercer fossils which was found. The stream forms a small waterfall
over hard limestone, about 1 foot thick, above and below which
occurs soft, black, extremely fossiliferous shale. These shales are com-
posed of a mass of crushed and macerated animal remains among which
a few species of brachiopods and crinoid stems predominate. Col-
lections were made from both the limestone and shales (Locality 41).

FOSSILS FROM THE BLACK CARBONACEOUS SHALE BELOW THE LIMESTONE

Plantae—abundant v
Crinoid segments

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer boonensis Swallow?

Composita subtilita (Hall)

Aviculopecten coxanus Meek and Worthen
Acanthopecten carboniferous (Stevens)
Entolium aviculatus (Swallow)

Astartella varica McChesney

FOSSILS FROM THE LOWER MERCER LIMESTONE

Crinoid segments
Septopora biserialis (Swallow)

Derbya crassa (Meek and Hayden)
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Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Parallelodon carbonarius (Cox)
Entolium aviculatus (Swallow)
Allerisma terminale Hall
Pleurophorus immaturus Herrick

Pharkidonotus percarinatus (Conrad)

Patellostium montfortianum (Norwood and Pratten)
Naticopsis ventricosus (Norwood and Pratten)
Sphaerodoma ventricosa (Hall)

Pseudorthoceras knoxense (McChesney)
Endolobus (Temnocheilus ?) ortoni (Whitfield) ?
Epphipioceras sp. N

A collection of fossils also from Madison Township in the vicinity
of Adams Mills was borrowed for study from the Geological Museum
of The Ohio State University, and includes the following forms (Lo-
cality 42):

Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)-

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Composita subtilita (Hall)

Myalina recurvirostris var. sinuosa n. var.
Pleurophorella costata (Meek and Worthen)

- Schizostoma, catilloides (Conrad)

In Section 20, Muskingum Township, the Lower Mercer member
outcrops in the bed of Blunt Run where it is represented by two layers
of hard limestone separated by dark, shaly, very fossiliferous limestone.
The locality is one of the best for collecting purposes as it is easily ac-
cessible and the fossils abundant and can be obtained without diffi-
culty (Locality 27). The character of the deposit is shown in the

following geologic section:
. Feet Inches

Limestone, shaly, fossiliferous_._____... 1 o

Limestone, hard, fossiliferous___________ L £S5 8
ower Mercer_ _ _ .

Limestone, shaly, fossiliferous______.____ e 3

Limestone, hard, fossiliferous___________ 1 8

Shaleswithvcoalshantds S Bl S TN EF o b ey T S = 4 6
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The collections listed below were made at Blunt Run:
FOSSILS FROM THE LOWER MERCER LIMESTONE

Fusulina secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Fenestella shumardi Prout?

Polypora sp. '

Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek

Derbya, crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer boonensis Swallow?

Spirifer opimus Hall :

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Schizodus wheeleri Swallow

Pharkidonotus percarinatus (Conrad)
Naticopsis nanus (Meek and Worthen)

Orthoceras sp.
Endolobus (Temnocheilus?) ortoni (Whitfield)

FOSSILS FROM THE SHALE ABOVE THE LIMESTONE

Lophopyllum profundum (Milne-Edwards and Haime)’
Crinoid segments A

Fenestella limbata Foerste

Fenestella shumardi Prout?

Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Rhipidomella pecosi {Marcou)

Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

‘Spirifer boonensis Swallow?

Spirifer opimus Hall



PLATE III.

A—Lower Mercer limestone along Wheeling & Lake Erie Railroad near Rock Cut,
Muskingum Township, Muskingum County (Locality 28)

B—Lower Mercer limestone in bed of Licking River at Zanesville, Muskingum
County
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Sciuamularia perplexa (McChesney)
Composita subtilita (Hall)

Leda bellistriata Stevens

Schizodus wheeleri Swallow
Acanthopecten carboniferous (Stevens)
Allerisma terminale Hall

Astartella varica McChesney

Euphemus nodccarinatus (Hall)

Phillipsia trinucleata Herrick

Exposures, which also furnish excellent collecting, are found along
the Wheeling & Lake Erie Railroad embankment north of Rock
Cut. In the same locality the Boggs and Upper Mercer members
both are present, and the relation between the three strata can be
seen to the best advantage (Locality 28).! The fossils listed below
were obtained: :

Plantae
Fusuling secalica (Say)
Crinoid segments

Fenestella limbata Foerste
Fenestella shumardi Prout?
Polypora sp.

Rhombopora lepidodendroidea Meek

Orbiculoidea meekana (Whitfield)

Derbya, crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Pustula pertenuis (Meek)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Edmondia aspinwallensis Meek
Posidonia sp.

Parallelodon tenuistriatus (Meek and Worthen)
Aviculopecten coxanus Meek and Worthen
Aviculopecten sorer Herrick

Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick
Euchondria neglecta (Geinitz)

1See geologic section under discussion of the Boggs member, p. 42.
3—G. B. 25.
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Entolium aviculatus (Swallow)
Lima retifera Shumard

Allerisma, terminale

Hall

Pleurophorus immaturus Herrick

Astartella compacta

Girty

Astartella eoncentrica (Conrad)
Astartella newberryi Meek
Cypricardinia ? carbonaria Meek

Pharkidonotus percarinatus (Conrad)
Pharkidonotus percarinatus var. tricarinatus (Shumard)

Bucanopsis meekian

a (Swallow)

Patellostium montfortianum (Norwood and Pratten)

In the vicinity of Frazeysburg, Cass Township, the Lower Mercer
member outcrops in many places. A particularly good locality for
collecting occurs in the southeastern part of the township about three
miles southeast of Frazeysburg in the road bed on land of J. F. Shaw.
The deposit here is flinty in character with impure, shaly, extremely
fossiliferous limestone overlying the flinty phase,

tion measured at this place follows (Locality 43):!

Limestone, shaly, ve

Limestone, flinty, very fossiliferous__. ..

Coal, Middle Mercer
Shale and covered. _

Limestone, dark gray, Boggs_ - - - - ________

A large number of species were collected and were identified as

follows:

Lophophyllum profundum (Milne-Edwards and Haime)

Crinoid segments

Chainodietyon laxum Foerste
Fenestella limbata Foerste
Polypora fastuosa Foerste
Pinnatopora whitii Foerste

Septopora biserialis

(Swallow)

Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Rhombopora multipora Foerste
Cystodictya carbonaria (Meek)
Prismopora sereata (Meek)

Glossina waverlyensis (Herrick)
Orbiculoidea meekana (Whitfield)

Crania modesta Whi
Rhipidomella pecosi

te and St. John
(Marcou)

- Derbya crassa (Meek and Hayden)

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 88, 1918.

Feet
ry fossiliferous.__.._ . } Tusver M aredr. - __{ g .

The geologic sec-

Inches

6
6
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Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer eameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Solenomya radiata Meek and Worthen
Edmondia anodontoides (Meek)?
Edmondia aspinwallensis Meek
Edmondia meekiana (Herrick)?
Edmondia gibbosa (McCoy)
Edmondia reflexa Meek

Nucula parva McChesney

Nuculopsis ventricosa (Hall)

Leda bellistriata Stevens

Leda meekana Mark

Yoldia stevensoni Meek

Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Pteria ohioense (Herrick)
Pseudomonotis sp.

Myalina swallovi McChesney
Schizodus affinis Herrick

Schizodus curtus Meek and Worthen
Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
~ Aviculopecten herzeri Meek
Aviculopecten sorer Herrick
Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick !
Euchondria neglecta (Geinitz)
Entolium attenuatum Herrick
Entolium aviculatus (Swallow)

Lima retifera Shumard

Posidonia ? acosta (Cox) ?

Allerisma terminale Hall
Pleurophorella costata (Meek and Worthen)
Pleurophorus immaturus Herrick
Pleurophorus oblongus Meek
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)
Astartella newberryi Meek

Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Plagioglypta meekana (Geinitz)
Bellerophon crassus Meek and Worthen

67
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Pharkidonotus percarinatus (Conrad)
Bucanopsis meekiana (Swallow)
" Patellostium montfortianum (Norwood and Pratten)
Euphemus carbonarius (Cox)
Euphemus nodocarinatus (Hall)
Trepospira depressa (Cox)
Pleurotomaria ornatiformis n. sp.?
Schizostoma, catilloides (Conrad)
Naticopsis nanus (Meek and Worthen)
Sphaerodoma klipparti (Meek)

Pseudorthoceras knoxense (McChesney )

~ Phillipsia sangamonensis Meek and Worthen
Phillipsia trinucleata Herrick

In the northern part of Cass Township, Section 5, a small eollec-
tion of fossils was made from outcrops in the ravine east of the north
and south road about one mile south of the Muskingum County line
(Locality 44): -

Fusulina secalica (Say)
Crinoid segments

Fenestella limbata Foerste ) -
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Parallelodon tenuistriatus (Meek and Worthen)
Parallelodon carbonarius (Cox)
Aviculopecten coxanus Meek and Worthen
Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick

Entolium aviculatus (Swallow)

Lima retifera Shumard

Posidonia ? acosta (Cox) ?

Pleurophorus tropidophorus Meek
Astartella newberryi Meek

Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Pharkidonotus percarinatﬁs (Conrad)

In Jackson Township excellent exposures of Lower Mercer lime-
stone are present in the vicinity of Fairview School, three miles north-
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west of Frazeysburg. Fossils occur in great profusion in the shaly
layers above the hard limestone, and good collecting is afforded at
several localities. Fossils were obtained in Section 7, where the deposit
is found in the roadbed, one-half mile southeast of the schoolhouse.
The geologic section measured -here follows (Locality 45):

Feet Inches

Limestone, shaly, very fossiliferous____._ } L M { 4 6
Limestone, hard, fossiliferous...._____.. Gl ebaci el 1 6
Clay, shale,randicovenedizs=rat sAEm-wriih - Cer w F An § 7 085 8T 20 L
Coveredi ot 2reh SwShatvnbe p i EMTa: sy, (S5 20T T 7 13 ™
Coal:blbssem, ‘LowersMeraersos STt b " T o0 s Dol 2 =

~ The fossils identified from this locality are as follows:

Fusulina secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Tabulipora ohioensis (Foerste)
Chainodictyon laxum Foerste
Fenestella limbata Foerste
Fenestella remota Foerste

Polypora fastuosa Foerste
Pinnatopora whitii Foerste
Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Rhombopora multipora Foerste
Cystodictya carbonaria (Meek)
Prismopora sereata (Meek)

Lingula carbonaria Shumard

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny :
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Pustula punctatus (Martin)

Marginifera muricata var. misscuriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Solenomya radiata Meek and Worthen
Edmondia ovata Meek and Worthen
Edmondia aspinwallensis Meek
Nucula parva McChesney

Leda bellistriata Stevens
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" Leda meekana Mark

Leda prolongata n. sp.

Yoldia stevensoni Meek

Parallelodon carbonarius (Cox)
Parallelodon tenuistriatus (Meek and Worthen)
Pteria ohioense (Herrick)

Myalina pernaformis Cox

Schizodus affinis Herrick

Aviculopecten coxanus.Meek and Worthen
Aviculopecten herzeri Meek
Aviculopecten sorer Herrick

Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick

Euchondria neglecta (Geinitz)

Entolium attenuatum Herrick

Entolium aviculatus (Swallow)

Lima retifera Shumard

Allerisma terminale Hall

Pleurophorella costata (Meek and Worthen)
Pleurophorella geinitzi (Meek)
Pleurophorus immaturus Herrick
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)

Astartella newberryi Meek

Astartella varica McChesney

Plagioglypta prosseri n. sp.

Pharkidonotus percarinatus (Conrad)

Patellostium montfortianum (Norwood and Pratten)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Naticopsis nanus (Meek and Worthen)

Schizostoma catilloides (Conrad)

Zygopleura plenum (Herrick) ?

Sphaerodoma, fusiformis (Hall) ?

Pseudorthoceras knoxense (McChesney)
Phillipsia trinucleata Herrick

Licking County.—The Lower Mercer member extends westward in
Licking County, where at its extreme limit it is found on the top of
Bald Knob, one of the highest hills of that vicinity, located about two
miles southeast of Newark. The limestone is thus described by Miss
Mark in her report on the Mercer limestone in the Newark-Zanesville
region:! “The top of the hill is covered with broken blocks of dark
blue, very fossiliferous limestone which weathers into somewhat shaly
fragments. None of the limestone is in place, and the heaviest block
measured eight inches in thickness. A small proportion of these frag-
ments are less shaly and when weathered are buff in color and much

IMark, C. G., Bull. Den. Univ., Vol. XVI, p. 271, 1911.
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lighter in weight than the shaly dark blue limestone. They are ex-
tremely fossiliferous, but the fossils are, as a rule, not so well preserved
as in the blue limestone.”” The species listed below were collected
from loose blocks on the hilltop (Locality 46):

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Fenestella limbata Foerste

Polypora fastuosa Foerste

Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Streblotrypa merceri n. sp.

Cystodictya carbonaria (Meek)
Prismopora sereata (Meek)

Orbiculoidea meekana (Whitfield)
Orbiculoidea missouriensis (Shumard)
Rhipidomella pecosi (Marou)

Derbya crassa (Meek and Hayden)

Derbya robusta (Hall)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Pustula pertenuis (Meek) ?

Pustula punctatus (Martin)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer boonensis Swallow ?

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Solenomya radiata Meek and Worthen
Edmondia aspinwallensis Meek
Edmondia meekiana (Herrick) ?
Edmondia ovata Meek and Worthen
Nucula beyrichi von Schauroth
Nucula elongata n, sp. ?

Leda bellistriata Stevens

Leda meekana Mark

Yoldia stevensoni Meek

Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Pteria ohioense (Herrick)

Myalina pernaformis Cox

Myalina swallovi McChesney
Schizodus affinis Herrick
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Schizodus cuneatus Meek

Schizodus curtus Meek and Worthen
Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Aviculopecten sorer Herrick
Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick
Euchondria neglecta (Geinitz)
Entolium attenuatum Herrick
Entolium aviculatus (Swallow)

Lima retifera Shumard

Allerisma terminale Hall
Pleurophorella geinitzi (Meek)
Pleurophorus immaturus Herrick
Pleurophorus spinulosa n. sp.
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)
Astartella compacta Girty
Astartella newberryi Meek
Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Plagioglypta prosseri n. sp.

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)

Bucanopsis meekiana (Swallow) G
Patellostium montfortianum (Norwood and Pratten)
Euphemus nodocarinatus (Hall)

Naticopsis altonensis (McChesney)

Schizostoma, catilloides (Conrad)

Hemizyga sp. undescribed

Sphaerodoma klipparti (Meek)

Sphaerodoma regularis (Cox) ?

Pseudorthoceras knoxense (MeChesney)

Phillipsia sangamonensis Meek and Worthen
Phillipsia trinucleata Herrick

The Lower Mercer limestone is exposed along Flint Ridge which
is located for the most part in Hopewell Township, Licking County,
although it also extends eastward into Muskingum County. Fossils,
which occur in great abundance wherever the member is present, were
collected at several localities. A large number of species were found at
the old cannel coal mine, about one-half mile north of the Flint Ridge
road and just west of the north and south road passing parallel to the
township line (Locality 47). The geologic section measured at the
cannel coal mine follows:
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Section at Cannel Coal Mine, Hopewell Township, Licking County

Feet Inches

Flint, sVeanports - L. o1 AlEE R o T SRR e D Sl 5 L.
Sandstone and covered._______ L e BT SR < 124 28
Limestone, shaly, fossiliferous__________ 8 9
Shale, caleareous________.__________.____ i’ 3
Limestone, hard, fossiliferous.__________ et s 1 4
Limestone, shaly__.___________________ z 2 6
Coal, bituminous, Middle Mercer_.__._______._____________ Ere: 8
Shale, black I8, S 3a A N i e St ol S e = P 10
Clay: shalef S e s ity s e e 8 b G Rl il 4 =
Coal, bony.d 2L Wt s las Tl eoni =VIcHl 295 10
Claysdarke =1 L A8 1 e Draien i ey e 8
Godlgcannelin- T s VisE- ey wap Seirals 1 Flint Ridge______ 3 9
ShaleiEatid &2 apenl IS8 T8 Pl o3 & 1 4
Coalfeanigle i’ Trud Stua. ' e gyt v A, ) 10
(Glavishalefeiins sarre BIRTENSERE T N i, o0 8 T 4 o

The species collected at this locality are listed below:

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments and plates

Tabulipora ohioensis (Foerste)
Fenestella limbata Foerste
Fenestella remota Foerste

Fenestella shumardi Prout ?
Polypora fastuosa Foerste
Pinnatopora whitii Foerste
Septopora biserialis (Swallow)
Rhombopora lepidodendroides Meek
Cystodictya carbonaria (Meek)
Prismopora sereata (Meek)

Lingula carbonaria Shumard

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Dielasma bovidens Morton ?

Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Solenomya radiata Meek and Worthen
Prothyris elegans Meek
Edmondia anodontoides (Meek)
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Edmondia aspinwallensis Meek
Edmondia meekiana (Herrick)

- Edmondia ovata Meek and Worthen
Edmondia gibbosa (McCoy)
Edmondia reflexa Meek
Nucula parva McChesney
Leda bellistriata Stevens
Yoldia stevensoni Meek
Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Pteria ohioense (Herrick)

Posidonia sp.

Myalina swallovi McChesney
Schizodus affinis Herrick

Schizodus cuneatus Meek

Schizodus curtus Meek and Worthen
Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick
Euchondria neglecta (Geinitz)
Entolium attenuatum Herrick
Entolium aviculatus (Swallow)

Lima retifera Shumard

Placunopsis ? recticardinalis Meek
Allerisma, terminale Hall
Pleurophorus immaturus Herrick
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)
Astartella newberryi Meek
Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)
Bucanopsis meekiana (Swallow)

Patellostium montfortianum (Norwood and Pratten)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Pleurotomaria broadheadi White

Pleurotomaria coxanus Meek and Worthen
Pleurotomaria carbonaria Norwood and Pratten
Schizostoma catilloides (Conrad)

Zygopleura plicata (Whitfield) ?

Sphaerodoma klipparti (Meek)

Conularia crustula White

Orthoceras isogramma Meek
Pseudorthoceras knoxense (McChesney)
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Phillipsia sangamonensis Meek and Worthen

Phillipsia trinucleata Herrick

Another collection was made on Flint Ridge from outcrops of
Lower Mercer limestone in the north and south road near the town-
ship line, about three-fourths mile north of the Fairview School. The
deposit at this place attains the unusual thickness of 15 feet and con-
tains a great profusion of fossils. The geologic section below shows
the succession of strata in this vicinity (Locality 48):

Section about three-fourths mile north of Fairview School, Hopewell Town-
ship, Licking County

Feet Inches
Allegheny formation
Flint, fossiliferous_________________ 2 Ty
leestone shaly, part covered__ __ _} PR oy oy 15 =
G OVEroAESRer e S tAr AT = Sl NS SRR 40 Ly ot o A 23 Az
Limestone, fossiliferous, Putnam Hill ________________ e 6
Coal blossom, Brookville_____._________._____________._ 1 =
Potisville formation : ; S
Clayiandicoviered st I MBI D W S T il 14 L
Sandsbone Eol iR e b T Ea TERAT Ina | F S8 iTe . Tl - 7 ' -
Glagandvemyeredi e s =03 (L ETS bals of Ihen Lt 11 o
Flint, black, fossiliferous, with shale, Upper Mercer_ . ___ 1 i.
Coal blossom, Bedford_ . _.________ e S e S i 1 =)
Shale-antteoveredrs. oo eA e ST ISINNTT - T el T 8 -
Limestone, shaly, fossiliferous_.____ } o U ol { 13 iy
Limestone, hard, fossiliferous__..___ = s

The fossils listed below were collected from Fairview School locality :

Plantae
Fusulina secalica (Say)

Crinoid segments and plates
Eupachycrinus mooresi (Whitfield) ?

Chainodictyon laxum Foerste
Fenestella limbata Foerste

Polypora fastuosa Foerste

Pinnatopora whitii Foerste

Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Cystodictya carbonaria (Meek)
Prismopora sereata (Meek)

Orbiculoidea meekana (Whitfield)

Crania modesta White and St. John
Schizophoria altirostris (Mather)

Derbya, crassa (Meek and Hayden)
Chonetes meésolobus Norwood and Pratten
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A third collection of fossils from Flint Ridge was obtained from
.the sandy shale on the Flint Ridge road just east of the north and
south crossroads and north of Locality 48 (Locality 49). The species
found are as follows:

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Fenestella limbata Foerste

Polypora fastuosa Foerste

Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Rhombopora multipora Foerste
Cystodictya carbonaria (Meek)
Prismopora sereata (Meek)

Lingula carbonaria Shumard

Glossina waverlyensis (Herrick)
Orbiculoidea meekana (Whitfield)
Orbiculoidea missouriensis (Shumard)
Rhipidomella pecosi (Marcou)

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Pustula nebraskensis (Owen)

-~ Pustula punctatus (Martin) -
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Edmondia ovata Meek and Worthen
Edmondia gibbosa (McCoy)

Nucula parva McChesney

Parallelodon carbonarius (Cox)

Parallelodon tenuistriatus (Meek and Worthen)
Schizodus curtus Meek and Worthen

Schizodus wheeleri Swallow

Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek

Deltopecten occidentalis (Shumard)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick

Euchondria neglecta (Geinitz) T
Entolium attenuatum Herrick

Entolium aviculatus (Swallow)

Lima retifera Shumard |,

Allerisma terminale Hall

Pleurophorus immaturus Herrick
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Pleurophorus oblongus Meek
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)
Astartella newberryi Meek
Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Pharkidonotus percarinatus (Conrad)

Patellostium montfcrtianum (Norwood and Pratten)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Pleurotomaria newportensis White ?

Schizostoma catilloides (Conrad)

Orthoceras isogramma Meek
Pseudorthoceras knoxense (McChesney)

Phillipsia sangamonensis Meek and Worthen
Phillipsia trinucleata Herrick

Coshocton County.—The Lower Mercer limestone was observed in
Opossum Hollow in the southwestern part of Washington Township,
where it consists of hard blue, moderately fossiliferous limestone, four
feet in thickness (Locality 50).% The forms collected are listed below:

Crinoid segments
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula punctatus (Martin)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)

Entolium attenuatum Herrick
Entolium aviculatus (Swallow)
Astartella concentrica (Conrad)

Tuscarawas County.—In Tuscarawas County the Lower Mercer
member outcrops in various places but no collections of fossils were
made. It consists for the most part of hard, blue limestone, 3 to 6
feet in thickness. The geologic section showing the member with its
associated rocks, measured on the farm of Joseph Hair two miles north-
west of Bolivar, is given in the review of the Boggs horizon. About
three miles to the southeast of this point is the village Zoar, from which
the stratum was named by Newberry in 1874, on account of the excellent
outcrops in the vicinity.

1See geologic section measured in Opossum Hollow under discussion of Lowell-
ville member, p. 34.
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Holmes County.—The following fossils, which are among the col-
lections in the Geologic Museum at The Ohio State University, were
obtained from the Lower Mercer shales near Millersburg in Hardy
Township (Locality 51):

Crinoid segments

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Parallelodon obsoletus (Meek)
Myalina swallovi MeChesney
Entolium aviculatus (Swallow)

Wayne County.—The geologic section below was measured near
the road corners in the northern part of Section 17, Paint Township,
where the exposure of Lower Mercer limestone is fairly characteristic
for the county. No collections of fossils were made.

Feet Inches
Allegheny formation .
Limestone, fossiliferous, Putnam Hill . _________________ 3 8
Caal s BrookpleRSIl s b aia EE T T i s S 2 4
Pottsville formation
80 Bl o o SRS R S R R 7 6
(Crar B i T e S R s i B N R = 1
(O ey e e e e e L L T el 3 I
Covered Mt oA Tl R A e s Lo siiom sk el - 36 8
SHaleNgraysantas. w8 SHIF OB R, S ss i o - 7 e
OresEoon-Mercer=r. . Sos = ¥2 Tx Jriuin G i L o o ot 4
Strale pramese Jir SR sl M i) AP R LTy cls s 5
Limestone, blue, fossiliferous, Lower Mercer.._ .. ._..___ 1 9
Coalibony t o dee 52 8o ar SEneriv. } : { 1 3
Shale;* Bony s <328 538 vt o salaler Fooeiog.> - 2

Stark County.—In Stark County the Lower Mercer member is ex-
posed at various places, although fossils were obtained from only one
locality. The limestone is hard and fossiliferous, varying in thickness
from 1 to 3 feet. The following forms were obtained from the Lower
Mercer limestone and the black carbonaceous shale overlying the lime-
stone near East Greenfield at the shaft mine, two and one-half miles
east of Dalton (Locality 52):

FOSSILS FROM THE LOWER MERCER LIMESTONE

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Fenestella limbata Foerste
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Bulimorpha inornata (Meek and Worthen) ?
Sphaerodoma brevis (White)
Sphaerodoma regularis (Cox) ?

Pseudorthoceras knoxense (McChesney)
An excellent outcrop of Lower Mercer limestone occurs in Section
2, Pike Township, in the valley of Nimishillen Creek just north of

Howenstein, where the geologic section below was measured:

Section in valley of Nimishillen Creek, Pike Township, Stark County

Feet Inches
Allegheny formation ;
Limestone, fossiliferous, Putnam Hill__________________ 3 7
SHilete S AT TR S SR/ E N e 0@ api 1 S 1
ConlBrookvilleBORTan Ky ne MM s W 58 T e el 1 6
Pottsville formation
(Clapyieray e Tt e M A R S e (T 6 =
Shallefandigoveredidatet gy it s A K S e iy 19 3
SR e A e E e e e i I SR, [ P 30 .
OreUipperaMienconSSus == S S AVt Sa Flede T8 B oA | © L 2
Limestone, dark, fossiliferous, Upper Mercer___________ 2 £
Coal, bony, B edford _________________________________ 1 4
GlayTdarkSaestasiF ity LTS dui) onl I E N o TEe 1 4
Ganister, hght_____--___________________-___; _______ 1§ 6
Shalefandigamistersssate, To Way TaT o T L 1 6
Shalchpray SOt = ol o g = s S sl ] e 19 4

Limestone, ferruginous, fossiliferous._ } L oter M e { 1 =
Limestone, gray, fossiliferous_______ e

‘In the northern and eastern parts of the county the member has
been penetrated in mines and well drillings. To the east the limestone
is sometimes replaced by shale, but where present, it often reaches a.
thickness of about 3 feet. The geologic section below was taken at
Aultman, in Section 30, Lake Township, at the mine of the National
Fire Proofing Co.

Feet Inches

S I o S e i N P o (. (R S~ S PRl S, S 20 .
Limestone, blue, fossiliferous, Lower Mercer________________ 1 8
e T A e P T i e M e (i i 4
Coal, bony, Middle Mercer—- ... . _______________ 2 10

Summit and Portage Counties.—In Summit and Portage coun-
ties the Lower Mercer member, where exposed, is similar to the deposits
elsewhere in northeastern Ohio.

Mahoning County.—The member is well developéd in Mahoning
County and consists characteristically of two benches of hard blue lime-
stone, generally without shaly partings between them. Black, ex-
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tremely fossiliferous shale often occurs below the limestone. The
average thickness is about 3 feet, the lower bench being thinner and
more fossiliferous than the upper. One of the best outcrops occurs in
the western part of the county along Little Mill Creek, about two and
one-half miles northeast of North Benton and one-fourth mile west of
the junction of Turkeybroth Creek with Little Mill Creek. Here the
stream has formed a waterfall over a projecting ledge of hard Lower
Mercer limestone. The deposit consists of two benches of tough, al-
most black limestone, without partings, the upper one of which is flinty
at the top. The lower bench is very fossiliferous and affords excellent
collecting. The section measured here follows (Locality 53):

Section along Laittle Mill Creek, Berlin Township, Mahoning County

Feet Inches

Limestone, Upper Mercer- - _ - e 3 4
Covered==_ -2 =100 " " ws BaaleCe seds bt S S Gl 5 3
Shalle Jblacks ST e e N e T e ST 2 e
Coal, Upper Mercer or No. b - - - e 1 10
Shale, black._____________________________ ATl st 14 = 7
@y O TR S i L O Rl o SRR Ay 5 —-
Shalesgrays S o L L e LT 1 Le
Sandstone, shaly - 5 4
Shale, sandy, gray - - . e 7 6
Limestone, hard, flinty near top, fossil-

iferousis oo SR IR Taet S S } Lower Mercer- .. 2 o
Limestone, very fossiliferous_ . __._____ = 6
Shale, clay_ . - ___ & S bl LS SN S R - 1
Coal, Middle Mercer_.._._____ TLEEN O USRI A o 2
Shale)jclay;gray S8 uc s Bar Tl N s S e e e 1 =
@Coyeredd. .ot mamt Dot n B CIENT S ) e LS s 2 o
Shale, clay, bluish-gray_-_ .. __________ ... 1 =L
Sandstone, shaly, micaceous_ ... ____ .o __._. 2 LA

The fossils collected at this locality include the following forms:

Crinoid segments

Septopora biserialis var. gracilis (Meek)
Cystodictya carbonaria (Meek)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten).
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Orthoceras n. sp.
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Near the central part of the county a collection was made from
exposures of Lower Mercer limestone in the bed of West Branch of
Meander Creek, one-fourth mile east of Club Lake and one-half mile
south of Ellsworth. The stratum is very hard and flinty toward the
top where the fauna is small and stunted. A thin, extremely fossilifer-
ous zone occurs about 3 inches above the base of the horizon. The
geologic section here follows (Locality 54):

.

Feet Inches
Sandstone, massive, base very irregular, coarse-grained, '

ferruginous, rich in plant fossils_________________________ 26 =7
Cosl, Upper' MiercertontNosSbars vt s 8 2o s ro 15, Lo .. 1 4
Sandstone, irregular base- - .. _________ . _._____ = 2
Clayl nlasbiestesbngiies s BUdeasaliors Bt o 5 T2 oo 4 4
Shale, gray, siliceous, micaceous, rich in plant fossils_. . .______ 11 )
Limestone, hard, flinty, Lower Mercer_ __ _.________ . ._.__ P2, 6

The following fossils were collected:

Crinoid segments

Fenestella shumardi Prout ?

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer boonensis Swallow ?

Spirifer opimus Hall

Squamularia perplexa (McChesney )
Composita subtilita (Hall)

In eastern Mahoning County the member outcrops in the bed of
Yellow Creek, one-half mile east of Poland, forming a projecting ledge
over which the water falls. Lamb describes the deposit thus:' ‘“The
stratum presents here that peculiarity of 2 layers noted elsewhere.
The upper layer measured 2 feet 3 inches and the lower 7 inches. Rest-
ing directly on the heavy bed is a 2 inch very impure layer of limestone
of cone-in-cone structure which breaks easily and shows tlis peculiar
structure quite admirably. The heavy bed is bluish gray, tough,
fossiliferous, and sparkles with crinoid stems and ecalcite erystals. The
limestone is directly underlain by black carbonaceous shale which is
extremely fossiliferous.” The lower bench, however, is much more
fossiliferous than the upper. The section here follows (Locality 55):

Lamb, G. F., Pennsylvanian Limestones of Northeastern Ohio below the Lower
Kittanning Coal, Ohio Naturalist, Vol. 10, p. 122, March, 1910.



84 POTTSVILLE FAUNA OF OHIO

Feet Inches
Sandstone, coarse, thin-bedded, cross-bedded_._________ 15 h
Ore, nodular,________________._.__ 3 4
Limestone, hard, blue, sparingly ‘
fossiliferous_ - _______________ Lower Mercer..__ { 2 9
Limestone, very fossiliferous. . _____ - 7
Shale, extremely fossiliferous_._..___ J r 6

Collections were made from both the hard, limestone and the ex-
tremely fossiliferous black shale which underlies it:

FOSSILS FROM THE LOWER MERCER LIMESTONE

Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Acanthopecten carboniferous (Stevens)

FOSSILS FROM THE BLACK SHALE BELOW THE LIMESTONE

Crinoid segménts

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

"Productus semireticulatus (Martin)

Pubtula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Aviculopecten herzeri Meek

Aviculopecten coxanus Meek and Worthen
Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Entolium attenuatum Herrick

Entolium aviculatus (Swallow)

Naticopsis altonensis (McChesney)?

In the extreme eastern part of Mahoning County near the Ohio-
Pennsylvania line, Lower Mercer fossils were collected from exposures
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at Lowellville. The characteristic two benches are present, the lower
containing abundant fossils. Dr. Newberry in his section measured on
Grindstone Run in 1878 records a thickness of one foot for the lime-
stone.! The section below was measured at the same locality in 1919
(Locality 22): '

Section on Grindstone Run at Lowellville, Mahoning County

Feet < Inches

Limestone, UpperiMencers SIS s IRERIN 1/ favhe =58y, =2 2 L
Covered=s: £ 7 S RETSRRUAER SN Sle e e b ih e ShL s 12T 3 L
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Copered® e S sREREAZE? Wyt SREIUE, | P i oo L. 9 e
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Clay, bluish-gray, flinty.____ oSN A R D bl 3 A 4 i
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(@7 Nt e e ot R e = i\ st L AN M, ol i 30 =g
Sandstone, thin-bedded___________________ e m R T L 6 s
Shale, arenaceous, ferruginous_______________________ el S 28 6
Shale, black, fissile, caleareous. .- ______________.____._. 2 4
Eiimestone Bowellville=" o3 - Jiwsi o (a bl 0 w01 2 g
(O (oo (G- S wZ T8 sl ) ST T AT L SO e e S Tl ity 4 19 e
Sandstone, massive, coarse-grained__.___..____._________:.. 10 e

The fossils listed below were found:

Crinoid segments

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Pustula nebraskensis (Owen) £
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer boonensis Swallow ?

Spirifer opimus Hall -
Squamularia perplexa (McChesney)
Composita subtilita (Hall)

1See section at Grindstone Run included under discussion of the Lowellville
member, p. 34.
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Summary

The Lower Mercer limestone, which forms the next faunal horizon
above the Boggs member, is the most widespread and persistent mem-
ber of the Pottsville formation and is found in every county where the
Pottsville -outcrops. It consists of hard, blue to black, fossiliferous
limestone which occurs characteristically in two benches either with or
without shaly partings. The hard limestone is generally associated
with or replaced by extremely fossiliferous, black calcareous shales or
impure shaly limestones. In thickness the member varies from less
than 1 foot to as much as 20 feet, with an average of about 3 feet.
The fauna is always abundant and is composed largely of pelecypods
and brachiopods, although it is characterized everywhere by a pro-
fusion of large crinoid stems.

The complete list of fossils from the Lower Mercer member follows:

Plantae
Fusulina secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)

Eupachyerinus mooresi (Whitfield)
Crinoid segments

Archaeocidaris spines

Tabulipora ohioensis (Foerste)
Chainodictyon laxum Foerste
Fenestellidae undetermined
Fenestella limbata Foerste
Fenestella remota Foerste

Fenestella shumardi Prout ?
Fenestella sp.

Polypora fastuosa Foerste

Polypora sp.

Fenestellae undetermined
Pinnatopora whitii Foerste
Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Rhombopora multipora Foerste
Streblotrypa merceri n. sp.
Cystodictya earbonaria (Meek)
Prismopora sereata (Meek)

Lingula carbonaria Shumard

Lingula kanawhensis Price

Glossina waverlyensis (Herrick)
Orbiculoidea meekana (Whitfield)
Orbiculoidea missouriensis (Shumard)
Crania modesta White and St. John
Rhipidomelia pecosi (Marcou)
Schizophoria altirostris (Mather)
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Derbya crassa (Meek and Hayden)

Derbya robusta (Hall)

Chonetes choteauensis Mather

Chonetes mesolobus Norwood and Pratten
Aulacorhynchus millepunctatus (Meek and Worthen)
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Productus semireticulatus (Martin) var.
Pustula nebraskensis (Owen)

Pustula pertenuis (Meek)

Pustula punctatus (Martin)

Pustula symmetricus (McChesney)
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Dielasma bovidens Morton ?

Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Spirifer boonensis Swallow ?

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Solenomya radiata Meek and Worthen
Prothyris elegans Meek

Edmondia anodontoides (Meek) ?
Edmondia aspinwallensis Meek
Edmondia meekiana (Herrick)
Edmondia gibbosa (McCoy)
Edmondia ovata Meek and Worthen
Edmondia reflexa Meek

Nucula beyrichi von Schauroth
Nucula elongata n. sp. ?

Nucula parva M¢Chesney

Nuculopsis ventricosa (Hall)

Leda bellistriata Stevens

Leda meekana Mark

Leda prolongata n. sp.

Yoldia stevensoni Meek

Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Aviculopinna americana Meek

Pteria ohioense (Herrick)
Pseudomonotis sp.

Posidonia ? acosta (Cox) ?

Posidonia girtyi n. sp.

Posidonia vintonensis n. sp.

Posidonia sp.

Myalina pernaformis Cox

Myalina recurvirostris var. sinuosa n. var.
Myalina swallovi McChesney
Schizodus affinis Herrick

Schizodus cuneatus Meek

Schizodus curtus Meek and Worthen

87
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Schizodus mooresi Miller ?

Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Aviculopecten sorer Herrick
Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick
Euchondria neglecta (Geinitz)
Entolium attenuatum Herrick
Entolium aviculatus (Swallow)

Lima retifera Shumard

Placunopsis ? recticardinalis Meek
Allerisma terminale Hall
Pleurophorella costata (Meek and Worthen)
Pleurophorella geinitzi (Meek)
Pleurophorella sesquiplicata Price
Pleurophorus immaturus Herrick
Pleurophorus oblongus Meek
Pleurophorus spinulosa n. sp.
Pleurophorus tropidophorus Meek
Astartella compacta Girty

Astartella concentrica (Conrad)
Astartella newberryi Meek

Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Plagioglypta meekana (Geinitz)
Plagioglypta prosseri n. sp.

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)
Pharkidonotus percarinatus var. tricarinatus (Shumard)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Bucanopsis meekiana (Swallow) ;
Patellostium montfortianum (Norwood and Pratten)
Phanerotrema grayvillense (Norwood and Pratten)
Trepospira depressa (Cox)

Pleurotomaria broadheadi White

Pleurotomaria carbonaria Norwood and Pratten
Pleurotomaria coxanus Meek and Worthen
Pleurotomaria newportensis White

Pleurotomaria ornatiformis n. sp. ?

Schizostoma catilloides (Conrad)

Naticopsis altonensis (McChesney)

Naticopsis nanus (Meek and Worthen)

Naticopsis pulchella n. sp.

Naticopsis ventricosus (Norwood and Pratten)
Trachydomia sp.

Zygopleura plenum (Herrick) ?

Zygopleura plicata (Whitfield)

Hemizyga n. sp. )

Bulimorpha inornata (Meek and Worthen) ?
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Sphaerodoma brevis (White)

Sphaerodoma fusiformis (Hall) ?

Spaerodoma klipparti (Meek)

Sphaerodoma newberryi (Stevens)

Spaerodoma primigenia (Conrad) /
Sphaerodoma regularis (Cox)

Sphaerodoma ventricosa (Hall)

Conularia crustula White
Conularia newberryi Winchell ?

Orthoceras isogramma Meek

Orthoceras n. sp.

Orthoceras sp

Pseudorthoceras knoxense (McChesney)
Endolobus (Temnocheilus ?) ortoni (Whitfield)
Metacoceras pottsvillensis n. sp.
Epphipioceras sp.

Phillipsia sangamonensis Meek and Worthen
Phillipsia trinucleata Herrick

LOWER MERCER ORE
Stratigraphy and Extent

The Lower Mercer limestone is associated everywhere with an iron
ore, known as the Lower Mercer or Little Red Block ore, which either
lies directly over the limestone or is separated from it by a few feet of
shale. Where the ore is best developed in southern Ohio, it is remark-
ably persistent -and is present even where the limestone member is
wanting. In thickness it measures from 4 to 6 inches with a maximum
of 10 inches.! In Lawrence County the ore is found directly on the
limestone; in Scioto County an interval of a few feet intervenes, while
in Jackson County the average distance between the two members is
8 feet, with a maximum of 18 feet. In Vinton and Perry counties they
are again in contact. Northward in Muskingum and Licking counties
the Lower Mercer ore is present only locally in a few places and is
separated from the underlying limestone by about one foot of shale.?
Elsewhere in central and .northeastern Ohio the member is less well
represented. Formerly this ore was mined extensively for use in the
charcoal furnaces of Scioto, Lawrence, and Jackson counties.

Although the Lower Mercer ore contains fossils, they are not
abundant and represent the same forms as are present in the limestone
member. In general, they are smaller showing the effects of impover-
ished living conditions which existed in the Pottsville sea during the
period of iron ore deposition.

IStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 142, 297, 570, 1916.
*Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 60, 1918.
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Description of Geologic Sections and Collecting Localities

Jackson County.—Fossils were collected from the Lower Mercer
ore at only one locality,—from outcrops along the road in the eastern
part of Section 10, Coal Township, just east of Grace mine. The
stratum is dark red in color, coarse and siliceous in character, and spar-
ingly fossiliferous. The section measured here follows (Locality 56):

Feet Inches
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The fossils collected here are as follows:

Derbya crassa (Meek and Hayden)
Productus- cora d’Orbigny
Spiriferina kentuckyensis (Shumard)
Spirifer opimus Hall

Composita subtilita (Hall)

Parallelodon sangamonensis (Worthen)
Allerisma terminale Hall

Euphemus carbonarius (Cox)
Pleurotomaria sp. (fragment)

SAND BLOCK ORE

Stratigraphy and Extent

In ascending order the Sand Block ore is the next faunal horizon
above the Lower Mercer ore. It is of limited stratigraphic extent and
has been found only in Lawrence, Scioto, and Jackson counties. Its
position with reference to the Upper Mercer or No. 3a coal varies much
from place to place; sometimes it is found directly above the coal,
while sometimes the two horizons are separated by an interval of 30
feet, as in parts of Scioto County. In Lawrence County the distance
varies from 1 to 15 feet, and in southern Jackson County 10 to 20
feet is generally found. In the northern part of the latter county
the ore lies just above the Upper Mercer coal. In Scioto County it is
also found 10 to 20 feet below the Upper Mercer ore.!

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 160, 297, 580, 1916.
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The Sand Block ore appears locally in patches, and in Lawrence
County is found only in a few localities. It is nodular, highly siliceous in
composition, and generally very thin, varying in thickness from 1
inch to slightly more than 1 foot, with an average of 5 inches. It is
poor in fossils, and the forms which are present are microscopic in size.
As the iron content in the ore is low, it is not used commercially at the
present time, although formerly it was utilized to some extent for
smelting in the old charcoal furnaces of Jackson County.

Description of Geologic Sections and Collecting Localities

Scioto County.—In the following section, measured on the land of
Smith Hayward, Section 35, Bloom Township, the general relations of
the Sand Block ore to the Upper Mercer or No. 3a coal below, and to
the Upper Mercer ore above, are well shown.! No collections of fossils
were made.
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Jackson County.—The ore outcrops in the Dever Valley on the
land of Joseph Woods, Section 24, Hamilton Township. It is moder-
ately fossiliferous, the remains consisting mostly of small fragments of
very diminutive shells which have for the most part been decomposed
to a white, chalky substance. The white color of the shells presents a
striking contrast to the coarse-grained, dark red matrix. The geologic
section here follows (Locality 57):2
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The fossils found in the Sand Block ore from this locality are listed
below:

Orbiculoidea sp.
Minute Pelecypoda (three or more species)

Minute Gastropoda (three or more species)

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 579, 1916.
2Idem., p. 162.
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UPPER MERCER MEMBER
Historical Review

The name Upper Mercer was first given to the marine limestone,
which occurs above the Lower Mercer, by I. C. White in 1878 in his
report on Mercer County, Pennsylvania,! although the same stratum
had been previously recognized by H. D. Rogers along the Mahoning
River and had been named the Mahoning limestone.? In Mercer
County, Pennsylvania, the two Mercer limestones are reported to be
seldom exposed in the same locality. In Ohio the stratum was re-
ferred to by Read, Andrews, Newberry, and Orton in the State Survey
reports of various counties.* However, in 1878 the term Gore limestone
was applied by Dr. Edward Orton in his description of the Hanging
Rock District, probably from the town, Gore, in the northeastern part
of Hocking County. He describes the deposit thus:* “The Gore lime-
stone which is found from thirty to forty feet above the Zoar, resembles
the latter in some of its phases, and can easily be mistaken for it. Like
the latter, too, it is underlain with a coal seam and overlain with an
iron ore. As a limestone it is chiefly found in Hocking and Vinton
counties. It is often replaced by flint, though seldom by as heavy
deposits as the Zoar horizon shows. Like that limestone, it is dark
blue in color, but it is not as heavily charged with fossils as the Zoar.”
In 1884 Dr. Edward Orton adopted the name Upper Mercer for the
Gore limestone from the equivalent stratum in Pennsylvania,® and this
term has been used in all later reports.

Stratigraphy and Extent

The Upper Mercer member forms the next fossiliferous horizon of
the Pottsville formation above the Sand Block ore, and is the fourth
marine limestone of the Pennsylvanian system. In Ohio its area of out-
crop is as great as that of the Lower Mercer limestone although it is
by no means as persistent or as uniform in lithologic character. It is
found at intervals along the entire outcrop of the Pottsville formation,
including the following counties,—Lawrence, Scioto, Jackson, Vinton,
Athens, Hocking, Perry, Muskingum, Licking, Coshocton, Tuscarawas,
Wayne, Holmes, Stark, Portage, Summit, Mahoning, and Columbiana.

'White, I. C., Second Geol. Surv. Pa., Rept. Prog., Geol. Mercer Co. »P. 36, 1878,

2Rogers, H. D , Geol. Pa., Vol. II, Pt 1, p. 489, 1858.

“Read, M. C., Geol Surv. Ohlo, Vol 111, p. 567, Rept. on Coshocton County, 1878.
Andrews, E. B Idem., pp. 823-825, Repts. on Perry and Muskingum counties.
Newberry, J. S Idem., p. 795, Rept on Mahoning County.

Orton, Edward, "Tdem. .y PP. 89&903 Rept. on the Hangmg Rock District.

‘Orton, Edward, Idem., p. 898.
50Orton, Edward, Geol. Surv. Ohio, Vol. V, pp. 13, 14, 1884,
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The interval between the Upper and Lower Mercer members varies
greatly from place to place. At its southern extension in Scioto County
the average distance is 52 feet, while to the northward this interval
gradually thins. In Jackson County it averages 44 feet;' in Perry,
Muskingum, and Coshocton counties about 23 feet 5 inches, with a
minimum of 15 feet.? In northeastern Ohio, including Stark and
Mahoning counties, the same interval reaches 21 to 23 feet.? Between
the Upper Mercer member and the overlying Tionesta coal the inter-
vening distance averages 35 feet in Scioto County and 28 feet in Jack-
son.4

The Upper Mercer consists of a bluish-gray to almost black lime-
stone, often siliceous or markedly flinty in character, which resembles
the Lower Mercer both in lithologic character and composition so
closely that it is sometimes difficult to distinguish the two. In the
central part of the outerop, including Perry, Muskingum, and Coshocton
counties, the horizon is characterized by massive, generally black
flint which to a large extent replaces the limestone; occasionally the
limestone is also replaced by massive sandstone in its central and
southern exposures. Dr. Edward Orton describes the member as fol-
lows:® ‘It everywhere lacks the remarkable steadiness and continuity
of the Lower Mercer limestone, but in all other respects it is almost
the exact counterpart of that well-marked stratum. It has, in the
main, the same chemical composition, the same color, and the other
physical properties, and also the same fossils. In many instances the
limestones can be distinguished only by their stratigraphical relations.
But though generally agreeing with the lower limestone, it has some .
local peculiarities which serve to mark it for particular districts. In
central Ohio it is quite often a flint, constituting one of the main flint
horizons of the series.”

In southern Ohio, including Scioto, Lawrence, and Jackson coun-
ties,® the limestone is seldom present, but the horizon is represented
by the Lower Mercer iron ore, or Big Red Block ore, as it is called in
Scioto County. The ore is very persistent, and where both facies are
present, it lies directly over the limestone. Where the limestone is
found, it is hard, nodular, flinty, and dark in color; it is sparingly fos-
siliferous and the forms present are similar to those of the Lower Mercer.
The ore, which resembles the limestone in fossil content, is of good
quality and of sufficient thickness to be of economic value. It was

!Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 581, 161, 1916.

2Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 103, 1918.

. *Lamb, G. F., Pennsylvanian Limestones of Northeastern Ohio below the Lower
Kittanning Coal, Ohio Naturalist, Vol. 10, pp. 89-135, March, 1910. !

“Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 581, 161, 1916.
*Orton, Edward, Geol. Surv. Ohio, Vol. V, p. 15, 1884.

b °St0é1t, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 160-171, 297-305, 580-
, 1916.
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formerly used extensively for smelting in the old charcoal furnaces of
Lawrence, Scioto, and Jackson counties, and next to the Ferriferous
ore (Allegheny formation), it was at one time more extensively worked
than any other of the ores of the Pennsylvanian system. Northward
in Vinton and Hocking counties the limestone phase is much better
developed and is more persistent than to the south.

In the central part of the Upper Mercer outcrop in Ohio the mem-
ber is either represented by only one bench or layer (Muskingum and
Tuscarawas counties) or by as many as six layers, each separated by
shaly partings (Perry and Coshocton counties).! The characteristic
type of deposit is flint which entirely replaces the limestone or is
present with it. Where the limestone phase is found, it is dark in
color, flinty, ferruginous, and sparingly fossiliferous. The flint is
extremely hard, breaks with a conchoidal fracture, and is dark gray to
black in color due to inclusions of carbonaceous matter; it is char-
acterized by small cavities lined or completely filled with quartz crys-
tals. Although fossils are present, they are by no means abundant
and are essentially the same as found in the Lower Mercer limestone.
However, Fusulina secalica (Say), which is so abundant in the higher
Pennsylvanian formations, is present here for the first time in suf-
ficient numbers to be conspicuous, although it is found very sparingly
also in the Lower Mercer member. The flinty phase is everywhere
characterized by large branching tubes, ranging from one-half to almost
an inch in diameter, which although sometimes hollow are generally
filled with hard impure iron ore. This filling is either wholly or partially
decomposed to a soft, limonitic material, the decomposition taking
place first around -the edges of the tube and progressing inward. The
branching tubes have the appearance of plant stems, but a microscopic
study of the filling from various localities showed no evidence of organic
structure. It seems probable, therefore, that they originated as con-
cretionary formations of impure hematite, similar to those often found
in the Lowellville limestone, which have later undergone partial or
complete decomposition.

In northeastern Ohio the horizon is characterized by hard, dark
blue, somewhat siliceous limestone which is fairly persistent and mod-
erately fossiliferous. Lamb states that in Mahoning County it is
present equally as often as the Lower Mercer limestone? which it re-
sembles closely in lithologic character, composition, and fossil content.

The thickness of the Upper Mercer deposit varies from a few inches
in southern Ohio to about 3% feet in the northeastern part of the State.
In the south where the horizon is represented mostly by an iron ore, 5
inches to 1 foot 6 inches, with a maximum of 2 feet, is present.

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, pp. 102-103, 1918.

. ?Lamb, G. F., Pennsylvanian Limestones of Northeastern Ohio below the Lower
Kittanning Coal, Ohio Naturalist, Vol. 10, p. 130, March, 1910.
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When the limestone is found it measures only a few inches in thickness.
In the central part of the outcrop, where the flinty phase is developed,
the stratum is about 1 foot 6 inches thick, while in northeastern
Ohio the heavy limestones reach a maximum thickness of 3 feet 6 inches
with an average of over 2 feet. Locally in a few places in Ohio the
member attains 15 feet in thickness.

Conditions of Deposition

The Upper Mercer limestone is of marine origin and was deposited
in relatively shallow waters. The fossils, although not abundant, are
all marine. The ore of southern Ohio, and the flints of the central
part of the outerop are likewise of marine origin as is shown by the
fauna which is practically identical with that of the limestone. The
origin of the flint is discussed by Stout in his report on the Geology of
Muskingum County in which three views are given as tenable for the
origin of the ﬂlnts associated with the limestones of the Pennsylvanian
system :!

(a) “That the flint was formed by direct precxpltatlon of the sili-
ceous matter by silica-secreting organisms.

(b) That the flint was the resultant of chemical action of soluble
silica and other components in the sea water upon the calcium car-
bonate of the newly formed limestone. In this case the change took
place while the limestone was forming or while it was yet under the
direct influence of the salt brines.

(¢) That circulating ground waters, charged with silica and
organic components which acted upon the limestone deposited under
normal conditions and buried by later sediments, slowly removed the
caleium carbonate and deposited silica in its place. This action began
as soon as the beds were covered by other material and is still effective.
Under this condition the flint is entirely of secondary origin.”

After a discussion of these three views, the following conclusions
are reached:? “It appears that these flint beds were original deposits
laid down in shallow water under conditions similar to those where
limestones were deposited, but where siliceous material from organic
life was present in considerable quantities, and was either deposited
directly or was substituted for calcium carbonate of newly formed lime-
stone. The action of ground waters in the silicification of limestones
appears, therefore, relatively small; and this view is further strength-
ened by. evidence afforded by the higher beds of this (Muskingum)
county.”

1Stout, W., Geol. Surv. Ohlo, Fourth Ser., Bull 21, p. 109, 1918.
2Idem., p. 113
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Description of Geologic Sections and Collecting Localities

Scioto County.—The Upper Mercer ore is well developed in the
abandoned mine of Hanging Rock Iron Co., one and one-half
miles north of Ohio Furnace, Green Township. The lower layer is
calcareous enough to be called a ferruginous limestone. The ore is
very sparingly fossiliferous. The section measured in the mine fol-
lows (Locality 58):!
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The fossils collected at this locality include the following forms:
Crinoid segments

Derbya crassa (Meek and Hayden),

Productus semireticulatus (Martin)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer boonensis Swallow ?

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

A few fossils were also found in the ore outeropping on the land of
Smith Hayward, Section 35, Bloom Township, where the geologic sec-
tion below was measured (Locality 59):2
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The forms listed below were collected here:
Crinoid segmenfs
Archaeocidaris spines
Septopora biserialis (Swallow) -

Derbya crassa (Meek and Hayden)
Spirifer opimus Hall

Spiriferina kentuckyensis (Shumard) °
Astartella concentrica (Conrad)
Conularia crustula White

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 581, 1916.
Idem.
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Jackson and Vinton Counties.—The Upper Mercer ore is also
found in Jackson County and geologic sections showing its relation to
other members of the Pottsville formation are given under the discus-
sion of the Lower Mercer member. In Vinton County the ore is like-
wise present, although the limestone phase below is well developed and
becomes of more stratigraphic importance than in the counties to the
south. In Elk Township, three miles southwest of McArthur, black
shaly limestone from the Upper Mercer horizon contains specimens of
Lingula carbonaria Shumard in great profusion, but no other fossils
were discovered (Locality 60). .
Perry County.—Fossils were obtained from the limestone in the
shaft of the Straitsville Impervious Brick Co. near New Straits-
ville in the extreme southwestern part of the county. The deposit at
this locality is hard, dark blue, and moderately fossiliferous. There is
considerable doubt, however, whether the limestone belongs to the
Upper Mercer or the McArthur horizon (Locahty 61) The following
fossils were identified:

Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Productus semireticulatus (Martin) var.

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spirifer opimus Hall

Composita subtilita (Hall)

In Perry County as in Muskingum and Coshocton counties, the
Upper Mercer limestone is generally partially or wholly replaced by
massive beds of flint, dark to black in color. In the eastern part of
Section 3, Clayton Township, where the geologic section below was
measured, the flint is partly light gray in color and very sparingly
fossiliferous. Samples were collected from the ravine near the road
(Locality 62).
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Deltopecten scalaris' (Herrick)
Acanthopecten carboniferous (Stevens)
Astartella concentrica (Conrad)
Astartella varica McChesney

Muskingum County.—In Section 32, Newton Township, along the
diagonal road one and one-half miles northwest of Roseville, the Upper
Mercer member is exposed (Locality 64). It measures ten inches in
thickness, and consists of a lower layer of dark gray limestone con-
taining flint nodules and an upper layer of black flint in which large,
branching tubes, either hollow or filled with a soft limonitic decomposi-
tion product, are abundant. The filling of the tubes seems to have
originated as concretionary structures of iron ore, although the re-
semblance to plant stems is very marked. The flint is extremely poor
in fossils both in number.of species and individuals, and the following
represent the only species which were discovered: »

Fusulina secalica (Say)
Cystodictya carbonaria (Meek)

Marginifera wabashensis (Norwood and Pfa.tten)

In Hopewell Township the member is rarely present as a limestone
but is represented by black flint. The following geologic section was
measured along the Flint Ridge Road in Section 8, about one mile
northwest of Poverty Run School. Although fossils are scarce, good
collecting is afforded as the locality is easy of access (Locality 65):
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The fossils below were collected:

Fusulina secalica (Say)
Girtyina ventricosa (Meek and Hayden)

Crinoid segments

Productus semireticulatus (Martin)
Squamularia perplexa (McChesney)

Pleurotomaria sp. ?

Along Flint Ridge, both in Hopewell Township, Licking County,
and in Hopewell Township, Muskingum County, the black flint is well
developed, and was used to some extent by primitive man in Ohio for
the manufacture of weapons, arrowheads, and implements of various
sorts, for which purpose the flint seems especially well adapted.. Some
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of the holes which can still be seen along the ridge mark the sites of
excavations made for obtaining the flint. The following section was
measured at the east end of Flint Ridge along the ravine in the western
part ‘of Section 14, and shows excellently the relation of the various
members on Flint Ridge:

Section at the east end of Flint Ridge along the ravine in the western part
of Section 14, Hopewell Township, Licking County
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Other geologic sections along Flint Ridge and elsewhere in Hope-
well Township, Muskingum County, which include the Upper Mercer,
have been given in the discussions of the Lowellville, Boggs, and Lower
Mercer members. Fossils were collected from the black flint out-
cropping in the roadbed in the extreme northeastern part of the town-
-ship, east of the Licking River and about one-fourth mile northwest
of Sodon School (Loecality 66):

Fusulina secalica (Say)
Girtyina ventricosa (Meek and Hayden)

Crinoid segments

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)
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}
Pustula nebraskensis (Owen)
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Spirifer opimus Hall
Composita subtilita (Hall)

In Washington Township the Upper Mercer member consists of
black flint and flinty limestone and is well exposed in the ravine of a
small stream which flows from the east into the Muskingum River
opposite Ellis. Collections of both Lower and Upper Mercer fossils
were made at this locality (Locality 38). The geologic section follows:!
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The species identified from the Upper Mercer flint and flinty lime-
stone are as follows:

Fusulina secalica (Say)
Girtyina ventricosa (Meek and Hayden)

Crinoid segments

Fenestella limbata Foerste

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin) var.

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer boonensis Swallow ?

Spirifer opimus Hall

Composita subtilita (Hall) -

Good exposures are found also at several other localities in Wash-
ington Township. Good collecting is afforded from both the Lower

IStm;t, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 106, 1918.
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and Upper Mercer members in the ravine on the east side of the Mus-
kingum River, one mile north of Ellis (Locality 39). ~ The fossils listed
below were found in the Upper Mercer limestone and flint: '

Fusulina secalica (Say)
Crinoid segments

Chonetes mesolobus Norwood and Pratten
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Fossils were obtained together with Lower Mercer forms from
blocks of flint fallen from place in the walls of a small ravine by the
roadside east of the Muskingum River and opposite Rock Cut. (Lo-
cality 40). The collection includes the following Upper Mercer forms:

Fusulina secalica (Say)
Crinoid segments

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

In Muskingum Township fossils were collected from the dark
flinty limestone which underlies a layer of black flint in the roadbed
about one mile north of the Sandy Ridge School, where the entire
member measures 1% feet in thickness (Locality 67). The collection
includes the following forms:

Girtyina ventricosa (Meek and Hayden)
Crinoid segments

Fenestella limbata Foerste
Cystodictya carbonaria (Meek)

Derbya crassa (Meek and Hayden)

Productus cora d’Orbigny

Productus semireticulatus (Martin)

Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

In the exposure along the Wheeling & Lake Erie Railroad north
of Rock Cut, the flint is unusually well developed and reaches a thick-
ness of 2 feet. It is more fossiliferous than is generally the case,
especially in number of individuals, and forms one of the best collecting
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localities in the flint which was found. A portion of the Rock Cut
section is repeated below (Locality 28):

Feet Inches

S A e AU P R L T s i (2 T g S 5 -
Flint, black, fossiliferous, Upper Mercer - - - . __ . _______ 2 aE
Coal, with shale bands_ _______________ } B { i 8
Coal, somewhat bony_________________ o b 2 4
Clay; siicedns_ i -ting. SSaNIRSRE RO MR N Vet nl L 08 1 1 6

The following fossils were collected:

Textularia sp.

Nodosaria sp.

Fusulina secalica (Say)

Girtyina ventricosa (Meek and Hayden)

Crinoid segments

Derbya crassa (Meek and Hayden)

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Squamularia perplexa (McChesney)

Myalina pernaformis Cox °

Bulimorpha inornata (Meek and Worthen) ?

In Madison Township outcrops of the member are numerous. A
few fossils were collected from the hard, flinty black limestone, 23 feet
in thickness, which outcrops near the top of the cliff on the east bank
of the Muskingum River north of Symmes Ford. The lower part of
the exposure consists of hard, fossiliferous limestone while the upper
part is composed of black flint. The geologic section at Symmes Ford
shows especially well the relation of the marine limestones of Mus-
‘kingum County to each other! (Locality 21). The fossils obtained in-
clude the following species:

Textularia sp.

Nodosaria sp.

Fusulina secalica (Say) .
Girtyina ventricosa (Meek and Hayden)

Crinoid segments
Fenestella limbata Foerste

Derbya crassa (Meek and Hayden)

1See geologic section at Symmes Ford, given.under the discussion of the Lowell-
ville member, p. 33.
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Pustula nebraskensis (Owen)

Pustula punctatus (Martin)

Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Collections were made from the Upper Mercer black flint which is
exposed in the bed of Symmes Creek, east of the crossroads; fossils
from the Boggs and Lower Mercer members were also obtained from
Symmes Creek (Locality 29). The fauna from the flint includes the
forms listed below:

Fusulina secalica (Say)
Girtyina ventricosa (Meek and Hayden)

Crinoid segments‘

Fenestella limbata Foerste
Prismopora sereata (Meek)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin) var.

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Probably the best locality for collecting fossils which was found
in the Upper Mercer member, is located along the small eastern tribu-
tary of the North Branch of Symmes Creek about one-fourth mile
north of the crossroads. Here the member reaches the exceptional
thickness of 5 feet 3 inches and is composed of two layers,—the upper
of flint and the lower of hard, very fossiliferous limestone in which
large crinoid stems are abundant. This limestone resembles the Lower
Mercer very closely not only in appearance but also in character and
abundance of fossils. The stream forms a small waterfall over a pro-
jecting ledge of Upper Mercer limestone. Below the limestone there
occurs a layer of extremely fossiliferous black shale associated with
the Bedford coal, from which a collection of fossils was also made.
The geologic section here follows (Locality 68):!

tStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, p. 106, 1918.



PLATE 1IV.

A—Upper Mercer limestone and black flint with Bedford coal below. West of
Warsaw, Coshocton County

B—Upper Mercer limestone represented largely by black flint along a small stream
south of Symmes Ford, Madison Township, Muskingum County
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Section along the small eastern tributary of the North Branch of Symmes

Creek, Madison Township, Muskingum County

Allegheny fo}mation Feet
Limestone, blue, fossiliferous_______ 1
Shale, with ore nodules____________ } Putnam Hill______ { 4
Limestone, gray, fossiliferous._.____ 3
Shiale oS30 T30 = 5 ar Sl etulpp e el G g i o o 1 “
Coalli_ S2.1 1 M T A e 1
ShaleozL 7.5 L 3=l REERVY = eie D B Brookville._._ . __. { 4
Coal =5 13 Eorine Jo 0 rant et it o o)

Pottsville formation z
Elayligh tResICuWIE. Ffos SE Bl SsIie Wi SPU N1 L T T s 2
Covered._____.__ S EEN I o e G T TN ST 13
Sandstonel-shaly SAts e st sfidiisy 0770t b AL T e 0T 15
Shaleiandicoyered S =it falie wla i B o Sl et 3
Flint, black, irregular, fossiliferous_..} { 3
Limestone, flinty, very fossiliferous.. by Mg 2
Shaleltt=s ale oS MSUTE SMP IS e el Pl | o b ] 55 =
Eoals oMy BEr LR R e, .
Shalear S 5 elldea S T w22y 02 } Bedford-"— 2220, { e,
(ot ShOTITA S5 S R ot ey o 1
Cloypysiiceots ot -l N HPoR: o s 50t freg 35 B A S 5

The lists of fossils below include the species

locality:

FOSSILS FROM THE UPPER MERCER LIMESTONE AND FLINT

Fusulina secalica (Say)
Girtyina ventricosa (Meek and Hayden)

Crinoid segments

Fenestella limbata Foerste

Fenestella sp.

Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Prismopora sereata (Meek)

Lingula carbonaria Shumard

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall) ;

Inches
1
10
2
1
10

B D) Qv k= Q2

collected from this
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Fusulina secalica (Say)
Crinoid segments

Cystodictya carbonaria (Meek)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

=

107

Coshocton County.—The Upper Mercer limestone is exceptionally
well developed in the southern part of Jefferson Township, southwest
of Warsaw, where it attains the unusual average thickness of 8 feet.
Fossiliferous limestone is everywhere associated with the flinty phase.
About one mile east of Mohawk village the deposit is exposed in the
roadbed and also near the mouth of the coal mine of Lee Moore, a

few hundred yards north of the road (Locality 70).
the member at the mine is shown in the following geologic section:

Allegheny formation

Eimnestone R utany Hull e oo o S e Sz oo iz vl

Pottsville formation

Covered_..._.__._. DA N i e R e NN Tes L

Flint, gray, calcareous, fossiliferous -

Limestone, gray, shaly, fossiliferous_ f Upper Mercer. _ .,

Shale,'gray =2 - =L 0g S0 S forEty
Flint, black, with gray limestone _._

Coal, bituminous_ . ______________ } helfoc L s

Coalscannel> " Hia VIR AT ST 0 =2 i

SN © 00N

Inches

The character of

The limestone and flint here are unusually fossiliferous for the

member and yielded the following forms:

Fusulina secalica (Say) ;
Crinoid segments

Fenestella limbata Foerste
Fenestellidae undetermined
Pinnatopora sp.

Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
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Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer opimus Hall-

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Parallelodon tenuistriatis (Meek and Worthen)
Schizodus wheeleri Swallow

About one mile southeast of Locality 70 the Upper Mercer member
outcrops in the same roadbed. Here it attains a maximum thickness
of 15 feet and is composed of both limestone and black flint (Locality
71). The character of the stratum may be seen in the section below:

Feet Inches

Allegheny formation |

Limestone, gray, fossiliferous, Putnam Hl_____ _______ 6 -
Pottsville formation
Shale and.covered: Z=2 = Z-2:iT L SE W TS Se 26 L
" Flint, light gray, fossiliferous_.____. i 8
Flint, black, fossiliferous.___.______. 2) =
Limestone, shaly_________________ 8 2
Limestone, shaly, parts covered, } Upper Mercer____

fossiliferous. > . ______________. 3 L

Flint, black, with gray limestone,
fossiliferous_ - __________________ . 1 4

The collection below was made only from the flinty phase:

Fusulina secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Rhombopora lepidodendroidea Meek
Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Prismopora sereata (Meek)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Astartella concentrica (Conrad)

One mile north of Locality 71 the member is exposed on the Wheeler
farm along the slope of the ridge east of the north-and-south road.
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The black flint in this vicinity was formerly used by the Indians for
making arrowheads, tools, and implements of various sorts; the color,
durability, and hardness made it very desirable for this purpose. Large
blocks of black, somewhat fossiliferous flint are scattered everywhere
over the fields along the outcrop. The geologic section on the Wheeler
farm is given below (Locality 72):

Section on the Wheeler Farm, Jefferson Township, Coshocton County

Feet Inches
Allegheny formation 4
Limestone ¥R uinanvLlell oo et =1 S48 L Tt 0T AT 3 4
Pottsville formation
Shale and covered . . __________________ i et RS 27 6
Flint, gray, with shaly limestone,
forgiliferongsr st ¥ Tl 5 iy
PN RGRE wiih: e osaciete [ e Maror_..-
fossiliferous i R =T ot R e e L - 2 6
Shaler- s DR R e T T = 5
Coal, weathered " __ - ___=_ _____.__ iy 3
Shalelh S Lse Ly At ded S s Bedfonds s st §- 4
Coal, cannel, weathered_ __________ 2 1
(Blrwy=ti)oe T inad = o0 M i S0 il S DI SRS SR T 5 /8
Shaletandidovercdr=m i oeaim ¥od s haefi oy i it L 8 =5
Limestone, blue, fossiliferous_______ } { 1 2
Limestone, blue, fossiliferous.__.___ e e e 21 9
Claviandicovercd st of: SUaR g Fas S et it e o = N 3 2

The species listed below were collected:

Nodosaria sp.
Textularia sp.
Fusulina secalica (Say)

Rhombopora lepidodendroidea Meek “

Crania modesta White and St. John

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera wabashensis (Norwood and Pratten)
Spirifer opimus Hall

Composita subtilita (Hall)

Orthoceras isogramma Meek

Holmes County.—In northeastern Ohio, including Holmes, Stark,
Mahoning, and Columbiana counties, the Upper Mercer flint is entirely
replaced by limestone which resembles markedly the Lower Mercer
member. In Holmes County fossils were obtained from only one
locality,—from a mine in the northeastern part of Section 33, Salt
Creek Township, one mile south of the county line (Locality 73). The
species found are listed below:



110 POTTSVILLE FAUNA OF OHIO

Crinoid segments
Fenestella shumardi Prout ?

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Pustula symmetricus (MeChesney)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer boonensis Swallow ? ;1
Spirifer opimus Hall

Squamularia perplexa (MeChesney)

Composita subtilita (Hall)

Prothyris elegans Meek
Crenipecten foerstii Herrick

Sphaerodema brevis (White)
Sphaerodoma ventricosa (Hall)

Stark County.—In the central part of Stark County the limestone
is well exposed in the valley of Nimishillen Creek and a good collecting
place is afforded in the central part of Section 34, Canton Township,
south of the village of North Industry. The limestone here is hard,
dark, fossiliferous, and about 2 feet in thickness. The following geo-
logic section shows the succession of strata in this vicinity (Locality 74):

Feet Inches

Allegheny formation

Coal, Brookvillesscs 22 S0 ST 8 M I s i e in S e SR 1 6
Pottsville formation %

Clay, gray.: SS=FSEL st owid 201 N S S S S Tt ( L0

Shale:and covered - 2252 S 2o SN | et TR R LIE R el 19 3

Shalestic L £d 2 JE5sn S0P EE S bl SRS~ D30 &4

Ote, UpperiMencenssous 55 222 SR TERULESSa PR R Ard - 9

Limestone, dark, fossiliferous, Upper Mercer_ . .___.___. D 5=

Cosl, bony; Bedford2. =T L =T T2 S8 Celi sy S By 1 4

The following fossils were collected here:

Fusulina secalica (Say)
Crinoid segments

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen) :
Marginifera wabashensis (Norwood and Pratten)
Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)
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Mahoning County.—Excellent exposures of limestone occur at
many localities in Mahoning County. In the northern part of Sec-
tion 2, Smith Township, one-half mile northwest of North Benton and
almost on the county line, the stratum measures 3 feet in thickness
and is moderately fossiliferous (Loecality 75). The species listed below
were obtained:

Fusulina secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments °

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen) .
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

The forms below were collected in Little Mill Creek, about two and
three-fourths miles northeast of North Benton and just east of the
junction of Turkeybroth Creek with Little Mill Creek (Locality 53).
The dark fossiliferous limestone measures 3% feet in thickness.

Crinoid segments

Cystodictya carbcnaria (Meek)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer cameratus Morton

Spirifer opimus Hall

Spirifer boonensis Swallow ?

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

In the eastern part of the county, in Canfield Township, a col-
lection of-fossils was made from outcrops occurring along Indian Run
at a point one and one-fourth miles southeast of Wind School. The
limestone measures 8 feet in thickness and is moderately fossiliferous
(Locality 76). The species identified are listed below:
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Crinoid segments

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Squamularia perplexa (McChespey)

Composita subtilita (Hall)

Composita sp.

Acanthopecten carboniferous (Stevens)

Naticopsis nanus (Meek and Worthen)

Outcrops 2 feet in thickness occur also in the vicinity of Lowell-
ville but no fossils were collected. ‘

Columbiana County.—The Upper Mercer member comprises the
oldest rocks in Columbiana County and is found only in Section 12,
St. Clair Township. The geologic section below was measured near
the mouth of Bieler Run, in the northern part of Section 12, St. Clair
Township, and shows the character of the Upper Mercer limestone in
that vicinity.

Strata exposed near the mouth of Bieler Run, Section 12, Si. Clair Town-
ship, Columbiana Counly

Coal, Lower Katlanming_ . . _ . oo 1 10
Clay, gray, plastic. . ________ .. 7 2
Clay, shaly . . - can 1 -
Clay, dark. s — 10
Clay, gray, plastic. . .. 5 5
Sandstone, shaly, and shale, siliceous______________________ 25 -
Shale and covered.- - - - aoo____ 23 8
Shale, black, fossiliferous_ - . ..._______ 1 4
Shale, gray, siliceous. ... __._____. Vanport_____.___ 8 2
Ore, nodular, fossiliferous_._____.______ i . 2
Shale and shaly sandstone_ _ . _____ .. . ___________ 8 2
Clay, plastie, siliceous, Clarion. . o _______ 6 = _
Sandstone, thin-bedded toshaly._ ... ____________ 28 6
Clay shale, dark, with thin layers of shaly coal_____________ - 8
Sandstone, hard, blue_ .. ____________ . . __ ai 11
Shale with parts covered._ . _ . 14 -
Limestone, ferruginous, fossiliferous...._ .. } Uiser B svndncis { = 5
Shale, caleareous, very fossiliferous...... .- 2
Clay; shaly s s 2 c o0 o Ui sl enpa ke € DD ot e 3 22
Shale ot i el MR e 10 ad

Fossils were collected at two places in Section 12, St. Clair Town-
ship; those listed below were obtained along Little Beaver Creek,
about one-fourth mile south of Bieler Run (Loecality 77):
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Plantae
Lophephyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Orbiculoidea missouriensis (Shumard)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)
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The following collection was made along Bieler Run (Locality 78):

FOSSILS FROM THE UPPER MERCER LIMESTONE

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Squamularia perplexa (McChesney)

Composita subtilita (Hall)

FOSSILS FROM THE SOFT SHALE ABOVE THE LIMESTONE

Plantae
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Parallelodon tenuistriatus (Meek and Worthen)
Aviculopecten coxanus Meek and Worthen
Acanthopecten carboniferous (Stevens)
Astartella concentrica (Conrad)
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Summary

In conclusion, the Upper Mercer deposit or the fourth member in
the series of marine fossiliferous limestones of Pennsylvanian age, is
composed of dark blue limestone which closely resembles the Lower
Mercer both in lithologic character, fossil content, and composition,
and also of dark to black flint which to a large extent replaces the lime-
stone in the central counties of the outcrop. The limestone phase is
best developed in the northeastern part of the State including Stark
and Mahoning counties, where it reaches a thickness of 3} feet and is
equally as fossiliferous and persistent as the Lower Mercer limestone.
It is also represented by a flinty limestone in Hocking and Vinton -
counties, while at various other localities in the southern counties it is
generally wanting or where present measures only a few inches in thick-
ness. In the central counties, including Perry, Muskingum, and
Coshocton, the stratum measures 1 to '15 feet in thickness and is
composed to a large extent of flint although limestone may be present
with the flint. In southern Ohio the horizon is marked by very per-
sistent iron ore with an average thickness of 1 to 13 feet, which lies
directly over the limestone where the latter is present. The Upper
Mercer limestone is as a rule sparingly fossiliferous, while the flint and
ore contain a still more meager fauna, but of the same type as the lime-
stone. : /

A complete list of fossils from the Upper Mercer member follows:

.

Plantae

Textularia sp.

Nodosaria sp.

Fusulina secalica (Say)

Girtyina ventricosa (Meek and Hayden)

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments and plates
Archaeocidaris spines

Fenestellids undetermined

Fenestella limbata Foerste

Fenestella shumardi Prout ?

Fenestella sp.

Pinnatopora sp.

Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Cystodictya carbonaria (Meek)
Prismepora sereata (Meek)

Lingula carbonaria Shumard
Orbiculoidea meekana (Whitfield)
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Orbiculoidea missouriensis (Shumard)

Crania modesta White and St. John

Derbya crassa (Meek and Hayden)

Chcnetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Productus semireticulatus (Martin) var.

Pustula nebraskensis (Owen)

Pustula punctatus (Martin) :

Pustula symmetricus (McChesney)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer bocnensis Swallow ?

Spirifer cameratus Morton

Spirifer opimus Hall

Squamularia perplexa (McChesney)

Composita subtilita (Hall)

Composita sp. N

"Prothyris elegans Meek

Edmondia ovata Meek and Worthen
Parallelodon carbonarius (Cox)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Myalina pernaformis Cox

Schizodus wheeleri Swallow

Aviculopecten coxanus Meek and Worthen
Deltopecten scalaris (Herrick)
Acanthopecten carbcniferous (Stevens)
Crenipecten foerstii Herrick"

Euchondria neglecta (Geinitz)

Entolium aviculatus (Swallow)
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)

Astartella varica McChesney

Pleurotomaria sp.

Naticopsis nanus (Meek and Worthen)
Bulimorpha inornata (Meek 'and Worthen) ?
Sphaerodoma brevis (White)

Sphaerodoma ventricosa (Hall)
Sphaerodoma, sp.

Conularia crustula White ?
Orthoceras isogramma Meek

Phillipsia trinucleata Herrick

115
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McARTHUR MEMBER
Stratigraphy and Extent

The next fossiliferous horizon above the Upper Mercer limestone
and flint with its accompanying ore is the McArthur member which in
ascending order forms the fifth marine limestone of the Pennsylvanian
system in Ohio. The horizon includes the impure fossiliferous lime-
stones, the calcareous shales, and the shaly sandstones which occur
directly above the Tionesta or No. 3b coal. The name McArthur lime-
stone was given to the stratum by Stout in 1919 from typical exposures
in the vicinity of the town of that name in the central part of Vinton
County, where the member consists of massive, bluish gray, extremely
fossiliferous limestone.! It is best developed in Vinton and Jackson
counties, but pinches out and disappears south of Monroe Furnace, in
the southern part of the latter county. In Lawrence and Scioto coun-
ties a dark, tough, sparingly fossiliferous shale wedges in from the south
across the Ohio River and occupies the position of the McArthur mem-
ber above the Tionesta coal. North of Vinton County the member is
well developed in' Hocking and Perry counties, and has been found in
a few places in Muskingum and Coshocton; however, in the latter
counties a massive sandstone, the Homewood or Tionesta, and clays
occupy the position of the McArthur member and sometimes fill the
entire interval between the Tionesta and Brookville coals. In places
even the two coals as well as many feet of rock above and below them
are replaced by the Homewood sandstone which sometimes reaches a
thickness of 70 feet and bridges the dividing line between the Potts-
ville and Allegheny formations.

The McArthur member is found just above the Tionesta coal
which forms a fairly persistent and well-marked horizon in southern
and south-central Ohio, and measures 1 to 6 feet in thickness. The
coal occurs midway between the Upper Mercer ore and the Brookville
coal, the basal member of the Allegheny formation. The interval be-
tween the Upper Mercer ore and the Tionesta coal in Lawrence County
measures about 32 feet; northward in Jackson and Vinton counties the
same interval averages 25 feet, while 22 feet intervenes between the
Tionesta coal and the Black Flint horizon which occurs just below the
Brookville coal.? These intervals are about the same in Hocking and
Perry counties, but they thin gradually as they are followed into Mus-
kingum County where the distance between the Tionesta and Brook-
ville coals measures 8 to 20 feet, while that between the Tionesta and
Brookville is about 8 feet.?

IStout, W., Geol. Surv. Ohio, Manuscript on Clays of Obio.

558, 2Stout W., Geol Surv. Ohio, Fourth Ser., Bull. 20, pp. 171-179, 305-309, 584-
1916

"Stout W., Geol. Surv. Ohio, Fourth Ser., Bull. 21, pp.-115-118, 1918.
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The McArthur member consists of impure, bluish-gray, argillaceous
limestone, gray to black calcareous shales, and shaly, calcareous sand-
stones. Where typically developed in Jackson and Vinton counties,
shales occupy the entire interval between the Tionesta coal and the
Black Flint, as the Homewood sandstone is often lacking or interbedded
in thin layers with the shale. The lower portion of these shales is cal-
careous and remarkably fossiliferous, and constitutes the McArthur
horizon. At the southern limit near Monroe Furnace in southern
Jackson County, 6 feet is present, while northward in Jackson, Vinton,
Hocking, and Perry courties, the member measures 2 to 14 feet, with
an average thickness of 4 feet. In the vicinity of McArthur the deposit
consists of 6 feet of massive limestone which is extremely rich in fossils
and forms by far the most fossiliferous horizon of the Pottsville forma-
tion with the possible exception of the black shales and impure shaly
limestones associated with the Lower Mercer member. The fauna is
of marine origin and is composed largely of brachiopods and pelecypods,
although gastropods are much more abundant individually than in
any of the older members. Collecting is excellent as the fossils are
well preserved often showing even the most delicate markings, and can
be easily obtained from the soft limestones and shales. It is common
for the substance of the shell to be decomposed to a soft, chalky, white
material which rapidly disintegrates on exposure.

Conditions of Deposition

At the close of the swamp conditions under which the Tionesta
coal was deposited, shallow waters prevailed over southern and east-
central Ohio which were favorable for the deposition of limestone such
as was deposited during Lower and Upper Mercer times. The sea
supported an abundant life as is testified by the richness of marine
fossils found in the stratum. However, sediments of various sorts,
such as sand and mud, were constantly carried to the sea, so that as a
result impure argillaceous limestones, caleareous shales, and shaly, cal-
careous sandstones were formed. Similar conditions existed in the
southern part of the outerop until the bottom of the sea was built up
to a height sufficient for the swamp conditions necessary for the deposi-
tion of the Brookville coal to again prevail.

Description of Geologic Sections and Collecting Localities

Lawrence and Scioto Counties.—In southern Ohio the lworizon of
the McArthur member is occupied by hard, tough shales which enter
Ohio as a wedge from the south. Sandstone at some localities replaces
the shale or is interbedded with it. The shale measures 5 to 10 feet in
thickness and is reported to be sparingly fossiliferous. The section
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below, measured on Cooney Branch of Brady Creek, Lawrence County,
near the Lawrence-Scioto County line, is given to show the relation of
the Tionesta coal to the overlying shale:!

PFeet Inches

Shale, hard, dark, teugh_________________________________ 12 N
Coal el fivy 9
Bonecoal______________ s e R R R 1
Coal . _ .. Tionesta_ .- ... __ 1 e
Clay_ .ol bl 6
Coal . _ e 23 6
Clay shale e 2 1%

The following section was measured’ in the eastern part of Section
21, Vernon Township, Scioto County, on Cadot Hill. A few fragments
of fossils were obtained from the soft, clay shales overlying the Tionesta
coal, which were identified as Orbiculoidea meekana (Whitfield) (Lo-

cality 79).

Feet Inches
Shale, dark, lower part sparingly fossiliferous, McArthur. _ . _ 4 AL
Coal, good_ - 1 2
]y e (S s Tionesta_. ... ___. { 1 5
Coal, good. _______________________.__. e 6

Jackson County.—In the southern part of Jackson County near
the head of Monroe Hollow, Jefferson Township, the fossiliferous, cal-
careous shales of the McArthur horizon can be found at any of the
numerous old coal mines of the region. Fossils, which occur in ex-
treme abundance, were collected at Monroe Furnace in the northern
part of Section 29 (Locality 80). The following geologic section was
measured on the farm of John Jaycox, in the western part of Section
30, and is typical of the member in that vicinity:

Feet Inches
Shale, gray, calcareous, parts very fossiliferous, McArthur__. 6 =
Shale, black, teugh_ - - ... 11 “ij K
Ceal, good - __ semmnsia 1 3
Coal, bony_ . ... . L 6
Coal, good__________________ oo S 2 2)
Coal, eannel . - _ ... oa 3
21

Clay and covered._____ PR <l S WA Sy N

The fossils collected at'Monroe Furnace are listed below:

Crinoid segments =
Bascomella gigantea n. gen.. and n. sp.

Orbiculoidea meekana (Whitfield)
iStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 306, 1916.
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Rhipidomella pecosi (Marcou)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Pustula nebraskensis (Owen)

Pustula pertenuis (Meek)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

. Spirifer boonensis Swallow ?

Spirifer opimus Hall .

Ambocoelia planoconvexa (Shumard)
Composita subtilita (Hall)

Composita sp.

Edmondia reflexa Meek
Leda bellistriata Stevens
Yoldia glabra Beede and Rogers ?
Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Pteria ohioense (Herrick)
Myalina pernaformis Cox
Myalina swallovi MeChesney
Schizodus affinis Herrick
Schizodus curtus Meek and Worthen
Schizodus subecircularis Herrick
Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
. Entolium aviculatus (Swallow)
Allerisma terminale Hall
Pleurophorus immaturus Herrick
Pleurophorus oblongus Meek
Pleurophorus tropidophorus Meek
Astartella compacta Girty l
Astartella concentrica (Conrad)
Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Plagioglypta prosseri n. sp.

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)

Bucanopsis meekiana (Swallow)

Phanerotrema grayvillense (Norwood and Pratten) ?
Pleurotomaria sp.

Pseudorthoceras knoxense (McChesney)
Coloceras sp.
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On the property of Harriet A. and W. L. Burris, northwestern part
of Section 8, Bloomfield Township, the McArthur horizon is marked
by 4 feet of siliceous, very fossiliferous shale. The following geologic
section shows excellently the relation of the stratum to the Tionesta
coal, as well as to the other members above and below.!

Strata exposed on the Burris land, Section 8, Bloomfield Township,
Jackson County
Feet Inches

Allegheny formaltion
Limestone, Vanport .. _ ... . ___ 4 o=
Covered . _ e 49 8

Pottsville formation
Ore, Black Flint horizon_ . __________________________. wl 10
Covered 10" 5" me B "l n Sl fon TR NI NG NN I ORT 8 =
Shalle) coray o s e A i SR N SN & 3 =2
Shale, siliceous, very fossiliferous, McArthur____._______ 4 s
Sl ey d o o o S S S S SR 4 e
Sandstone, carbonaceous. . ________________________ = 4
Shale, black, bony. __________ . ___. 2 =l
Coal, good_______________________ ay 10
Clay.- e Tionesta... ... oo 10
Coal, good___ o ... 1 2
Covered- = = A TR e R s W R 8 2
Shale, siliceous. - - e 9 2
Shale, “dram slate” .. ____ Lo S0 4
Coal, Upper Mercer, No. 3@ - _ oo 1 11

In Milton Township, just south of Glenroy, samples of black shale
which forms the roof of the Tionesta coal were obtained. Specimens of
Lingula carbonaria Shumard were present in great abundance, but no
other fossils were found (Locality 81).

Excellent collecting is afforded in the eastern part of Section 3,
Coal Township, from the light, bluish-gray, calcareous, extremely
fossiliferous shales which outecrop at the mouth of the old abandoned
Tom Corwin mine. The geologic section at this locality follows (Lo-
cality 82):?

Rocks measured at the old Tom Corwin mine, Section 3, Coal Township,
Jackson County
Feet Inches

Ore, calcareous, Black Flint horizon .- o oo oo —- 8
Covered . _f_ ol oot oi v o TS s A 25 o
Sandstone, shaly, calecareous, very fossili-
fercus: - S O - LT AU = R 4 s
"""" McArthur_______
Limestone, shaly, very fossiliferous_.____ bt 1
Shale, dark, very fossiliferous._________ e 4

1Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p 186, 1916.
2Jdem., p. 174
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Feet Inches
QIGlPrEnda . | i S 5SS R 1 2
Clay, slate with thin coal bands________ E 6
Eoalfrdet be. & - SDe i St A Ree Tionesta_ ... =5 5
Elalyp damlet=r © Tap o L e 11
(Qor e S ROl SRt~ L 28 1) | = 10
(Clay:shale, dark-- o . J oL Sl Smiig S | i - deiii; 1 6
Copered . .- o Tl eSS AEES e e S L S (0 14 oy
COre, Upper-Mercer = 2. S AR Ar e ol f oR a0 4k« e 4

The fossils listed below were collected at the old Tom Corwin mine:

Lophophyllum profundum (Milne-Edwards and Haimé)
Crinoid segments

Fenestella shumardi Prout? ?
Rhombopora lepidodendroidea Meek

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten

Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen) 4

Marginifera wabashensis (Norwood and Pratten)

Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall : .
Composita subtilita (Hall)

Parallelodon carbonarius (Cox)

Parallelodon tenuistriatus (Meek and Worthen)
Myalina pernaformis Cox

Myalina swallovi McChesney

Aviculopecten coxanus Meek and Worthen -
Aviculopecten herzeri Meek

Acanthopecten carboniferous (Stevens)
Entolium aviculatus (Swallow)

Pleurophorus immaturus Herrick
Pleurophorus tropidophorus Meek

Astartella concentrica (Conrad)

Astartella varica McChesney

Pharkidonotus percarinatus (Conrad)
Schizostoma catilloides (Conrad)

Pseudorthoceras knoxense (McChesney)

Vinton County.—The McArthur member is extremely well devel-

oped in Vinton County. In the southern portion, northwestern part
of Section 34, Richland Township, very fossiliferous shales outcrop
south of Jackman School and afford excellent collecting. The section
below, measured at this locality, shows the relation of the various mem-
bers of the upper Pottsville formation to each other (Locality 83):!

1Stout, W., Geol. Surv. Ohio, Fourth Ser:, Bull. 20, p. 175, 1916.
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Shale, dark blue__________ o ______. 4 T
Ore, kidney, Black Flint horizon_ _ ____ .. __ . _____.___ s 8
Shalel 0~ w il - i L s U SR 5 b
Shale and covered._ _ - __________________________________ 19 o
Shale, very fossiliferous, McArthur__ . ____________________ 4 e
Coal, Tionesta. - - .- - oo o e 5 1
.The following fossils were identified: .

Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Composita sp.

Parallelodon carbonarius (Cox)

Parallelodon tenuistriatus (Meek and Worthen)

Myalina pernaformis Cox -
Schizodus curtus Meek and Worthen

Schizodus affinis Herrick

Entolium aviculatus (Swallow)

Lima retifera Shumard

Pleurophorus immaturus Herrick

Pleurophorus tropidophorus Meek

Bellerophon crassus Meek and Worthen
‘Pharkidonotus percarinatus (Conrad)
Euphemus carbonarius (Cox)
Sehizostoma: catilloides (Conrad)
Naticopsis nanus (Meek and Worthen)
Sphaerodoma newberryi (Stevens)

Pseudorthoceras knoxense (McChesney)

The type locality for the stratum is found in the central part of
the county, Elk Township, in the vicinity of the town of McArthur
where it is represented by massive, bluish-gray argillaceous limestone
about 6 feet in thickness, which abounds in fossils. It is found on
many hills of the vicinity, but probably the best exposure of the lime-
stone oceurs at Moore mine in the northern part of Section 17, about
two miles northwest of McArthur where it lies directly above the Tion-
esta coal and forms the roof of the mine. From the piles of limestone
blocks lying around the mouth of the mine easy and profitable col-
lecting is furnished, for the limestone possesses a great wealth of fossils
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both in species and individuals which are generally in an excellent
state of preservation (Locality 84) The forms listed below were col-
lected from this locality:

Crinoid segments
Lophophyllum profundum (Milne-Edwards and Haime)

Fenestella shumardi Prout ??
Fenestellids undetermined
Rhombopora lepidodendroidea Meek

Orbiculoidea meekana (Whitfield)
Orbiculoidea missouriensis (Shumard)
Crania modesta White and St. John
Derbya, crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny
Productus semireticulatus (Martin)
Pustula nebraskensis (Owen)
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

- Spirifer opimus Hall
Composita subtilita (Hall)

Edmondia aspinwallensis Meek
Edmondia gibbosa (McCoy)
Edmondia meekiana (Herrick)
Edmondia ovata Meek and Worthen
Edmondia reflexa Meek

Nucula parva McChesney

Nuculopsis ventricosa (Hall)

Leda bellistriata Stevens

Leda meekana Mark

Yoldia glabra Beede and Rogers
Parallelodon carbonarius (Cox)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Myalina pernaformis Cox

Myalina swallovi McChesney
Schizodus affinis Herrick

Schizodus curtus Meek and Worthen
Schizodus mooresi Miller ?

Schizodus subcircularis Herrick
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Entolium attenuatum Herrick
Entolium aviculatus (Swallow)
Pleurophorus immaturus Herrick
Pleurophorus oblongus Meek
Pleurophorus tropidophorus Meek
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Astartella compacta Girty
Astartella concentrica (Conrad)
Astartella newberryi Meek
Astartella varica McChesney
Cypricardinia ? carbonaria Meek

Plagioglypta prosseri n. sp. -

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)
Pharkidonotus percarinatus var. tricarinatus (Shumard)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Bucanopsis meekiana (Swallow)

Patellostium montfortianum (Norwood and Pratten)
Phanerotrema grayvillense (Norwood and Pratten)
Pleurotomaria newportensis White?

Schizostoma catilloides (Conrad)

Naticopsis tortum (Meek)

Zygopleura plenum (Herrick)

Bulimorpha inornata (Meek and Worthen)?
Sphaerodoma brevis (White)

Sphaerodoma fusiformis (Hall)?

Sphaerodoma klipparti (Meek)

Sphaerodoma newberryi (Stevens)

Sphaerodoma primigenia (Conrad)

Pseudorthoceras knoxense (McChesney)

Another good collecting place is found in the northwestern part of
Section 32, Madison Township, about two miles west of Prattsville, at
the mouth of an old coal mine located a few hundred yards south of the
McArthur pike. The stratum here consists of dark gray, calcareous
shales which are very soft and friable, but extremely rich in fossils.
The geologic section below was measured at the mouth of the old mine
(Locality 85):

Feet Inches
Shale)gray/ss S S o s DS PO T Sei e W 6 iy
Shale, dark gray, very fossiliferous, McArthur_ _____________ 4 52
Coal e Sl 1 i|
Shale oo ool e s } Tionesta-. ... o 7
Coal S S e S DN DR 2 6

The following species were identified:

Crinoid segments

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Ncrwood and Pratten)
Spiriferina kentuckyensis (Shumard)
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Spirifer opimus Hall
Composita subtilita (Hall)

Edmondia gibbosa (McCoy)

Parallelodon carbonarius (Cox)

Parallelodon obsoletus (Meek)

Parallelodon tenuistriatus (Meek and Worthen)
Schizodus curtus Meek and Worthen
Schizodus subeircularis Herrick

Schizodus mooresi Miller ?

Aviculopecten coxanus Meek and Worthen
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick

Entolium gviculatus (Swallow)

Lima retifera Shumard

Allerisma terminale Hall

Pleurophorella costata (Meek and Worthen)
Pleurophorus immaturus Herrick
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)

Astartella varica McChesney

Pharkidonotus percarinatus (Conrad)
Schizostoma catilloides (Conrad)
Naticopsis nanus (Meek and Worthen)

Pseudorthoceras knoxense (McChesney)

Hocking County.—In Hocking County the member consists of both
fossiliferous limestone and shale interbedded with each other. The
following geologic section measured near the plant of the National Fire
Proofing Co. at Haydenville, Green Township, in the southeastern
part of the county, shows the character and relations of the stratum:

Feet Inches
Sandstone,Jshaly " SafSREES Sl BN o T Sar s SR e e | 10 8
Shale, dark, calcareous, fossiliferous, McArthur_ . __.__.___ 1 2o
Coal; Tiohestan O 5 b o3t 3 S anhis Wi RIS e e 1 5oell | =20k 5
Sanidstone; hard s R N e S T L) o o 9
Shalesbonyyhard. 2ol s ML LIRS s 8 S DL ¥ 1 7
oalehardS-aR 2 71 CI0Es. ) e Te =2 2
Shale, fossiliferous. . - ... .. _....._ Bedfordnire B IY %5 5
EoAIRhTTHBNE ars o = e L
ClayitliglioSsiliceouss b ca o n %~ Aoy oL T .ol il 1

In Section 36, Green Township, at the mine of the Logan Clay
Products Co., one mile east of Logan, excellent collections can be
obtained from the limestone and shale. The following geologic section
was measured at this locality (Locality 86):
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Feet Inches

Sendstone, "yellowiosl - =25t n 3o fTLEnTnl S Delge SRl A 20 o
Shale;. gray it Sad ol S REE, i N Syl T SR R R 18 Al
Shale, blue, fossiliferous_ .- _._.________ 4 '8
Limestone, argillaceous, very fossilifer- p»McArthur.___.__

OUS - Cr o o e o SR B Rs So e 235 11
Coal, Tionesta. == s L o T N s e A AL ¥ 6
Clay.. A Lo 1Z20d 05 Te Saads’ oo Rt MR E S ST 14 e

The forms listed below were identified: ST

Crinoid segments and plates

Fenestella shumardi Prout ?
Polypora fastuosa Foerste
Fenestellidae undetermined
Rhombopora lepidodendroidea Meek
Prismopora sereata (Meek)

Orbiculoidea meekana (Whitfield)

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Pustula nebraskensis (Owen)

Spiriferina kentuckyensis (Shumard)
Spirifer cameratus Morton =
Spirifer opimus Hall

Squamularia perplexa (McChesney)
Ambocoelia planoconvexa (Shumard)
Composita subtilita (Hall)

Parallelodon tenuistriatus (Meek and Worthen)
Entolium aviculatus (Swallow)

Pleurophorella costata (Meek and Worthen)
Astartella compacta Girty

Astartella concentrica (Conrad)

Astartella varica McChesney

Pharkidonotus percarinatus (Conrad)

Patellostium montfortianum (Norwood and Pratten)
Pleurotomaria carbonaria Norwood aud Pratten
Naticopsis nanus (Meek and Worthen)

Pseudorthoceras knoxense (McChesney)
Coloceras sp.
Metacoceras sp.

Perry County.—In Perry County the stratum is generally notably
thick. It consists of limestones and calcareous shales, both of which
are fossiliferous. No collections were made in the county but the
following sections will show the lithologic character of the member and
its relations to the strata below:



PLATE V.

A—Projecting ledge of Putnam Hill limestone with Brookville coal below ; Tionesta
coal, shown by dark streak, a few feet above road. Dugway at Putnam Hill,
Zanesville, Muskingum County ;

B—The Carl Crabtree mine in which Tionesta clay is mined for the general market.
Putnam Hill limestone exposed about 15 feet above the mine. Blunt Run, Mus-
kingum County (Locality 27)
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Section measured in pit of Central Refractories Co., Lexington,

Perry County
Feet Inches
(S5 b SR S PN e ) e e g e el N 20 e
Shale, blue, concretionary, sparingly
fossititerous - L _ . ol T2 LR { 8 LE

& McArthur.. . __._.
Limestone, ferruginous, fossiliferous.____ o %2 5
Shale, calcareous, fossiliferous. _________ 2k 5
Caal;{ Tionestg L2 =28 St eRarS st Soh el e ds 1 Sl
Clay;-part siliceoust 2ve = = Jtuo RS akballiss, W8 =<5 Wi 143 2% 11 8

Strata measured at mine of Ludowici Celadon Co., Section 7,
Pike Township, Perry County

Feet Inches

ST AR 0 Y B SRR - M LS o S B B R b e 20 o
Shale, blue, concretionary, sparin gly}
fossilfiorousesn SEsian=de= v - caloutes 1L oM Anthurs e 220 8 e
Limestone, impure, very fossiliferous..__ b 4
(Gl R W RN AR Nilition = 5 PV x =1 9
SRAST e TN sty SO LA T } TRoreste s 225002 3 1
Gl e B E SR LA LS il Sy 1 4
T 2 e e i sy R e L e 3 S
Flint, black, irregular, Upper iMlercort- Sl Do ietl M s s - 1 1 2
CoalieBedfopd r = SRS BN S Ve s L e 1 -

Muskingum and Coshocton Counties.—North of Perry County
the McArthur member has been found in a number of places, but the
deposit is thin and sparingly fossiliferous. In most cases, however, if
it is present, it forms a part of the mass of shales which occupy the
entire interval between the Tionesta horizon and the Putnam Hill
limestone of the Allegheny formation.

Summary

The McArthur member is generally represented by calcareous
shale, although impure limestone and sandy shale may mark the hori-
zon or may be interbedded with the calcareous shale. At the type
locality near McArthur in Vinton County, the limestone phase is well
developed. The stratum is bluish-gray to almost black in color and is
everywhere extremely rich in fossil remains. The member is also well
developed in Jackson County as far south as Monroe Furnace, and ex-
tends northward into Hocking, Perry, Muskingum, and Coshocton
counties. In thickness it varies from 1 to 15 feet, and it forms the
fifth member of the series of marine limestones of the Pennsylvanian
system in Ohio.

The complete list of fossils collected from the MecArthur member
follows:
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Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Bascomella“gigantea n. gen. and n. sp.
Fenestella shumardi Prout ?

Polypora fastuosa Foerste

Fenestellids undetermined
Rhombopora lepidodendroidea Meek
Prismopora sereata (Meek)

Lingula carbonaria Shumard

Orbiculoidea meekana (Whitfield)
Orbiculoidea missouriensis (Shumard)
Crania modesta White and St. John
Rhipidomella pecosi (Marcou)

Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)
Pustula nebraskensis (Owen)

Pustula pertenuis (Meek)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Spirifer boonensis Swallow ?

Spirifer cameratus Morton

Spirifer opimus Hall

Ambocoelia planoconvexa (Shumard)
Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Composita sp.

Edmondia aspinwallensis Meek
Edmondia gibbosa (McCoy)
Edmondia meekiana (Herrick)
Edmondia ovata Meek and Worthen
Edmondia reflexa Meek

Nucula parva McChesney

Nuculopsis ventricosa (Hall)

Leda bellistriata Stevens

Leda meekana Mark

Yoldia glabra Beede and Rogers ?
Parallelodon carbonarius (Cox)
Parallelodon obsoletus (Meek)
Parallelodon sangamonensis (Worthen)
Parallelodon tenuistriatus (Meek and Worthen)
Pteria ohioense (Herrick)

Myalina pernaformis Cox

Myalina swallovi McChesney
Schizodus affinis Herrick

Schizodus curtus Meek and Worthen
Schizodus mooresi Miller ?

Schizodus subcircularis Herrick -
Schizodus wheeleri Swallow
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
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Deltopecten occidentalis (Shumard)
Deltopecten scalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Crenipecten foerstii Herrick

Entolium attenuatum Herrick
Entolium aviculatus (Swallow)

Lima retifera Shumard

Allerisma terminale Hall
Pleurophorella costata (Meek and Worthen)
Pleurophorus immaturus Herrick
Pleurophorus oblongus Meek
Pleurophorus tropidophorus Meek
Astartella compacta Girty

Astartella concentrica (Conrad)
Astartella newberryi Meek

Astartella varica McChesney -
Cypricardinia ? carbonaria Meek

Plagioglypta prosseri n. sp.

Bellerophon crassus Meek and Worthen
Pharkidonotus percarinatus (Conrad)

Pharkidonotus percarinatus var. tricarinatus (Shumard)
Euphemus carbonarius (Cox)

Euphemus nodocarinatus (Hall)

Bucanopsis meekiana (Swallow)

Patellostium montfortianum (Norwood and Pratten) -
Phanerotrema grayvillense (Norwood and Pratten)
Pleurotomaria carbonaria Norwood and Pratten
Pleurotomaria newportensis White

Pleurotomaria sp. .
Schizostoma catilloides (Conrad)

Naticopsis nanus (Meek and Worthen)

Naticopsis tortum (Meek)

Zygopleura plenum (Herrick)

Bulimorpha inornata (Meek and Worthen) ?
Sphaerodoma brevis (White)

Sphaerodoma fusiformis (Hall) ?

Sphaerodoma klipparti (Meek)

Sphaerodoma newberryi (Stevens)

Sphaerodoma primigenia (Conrad)

Pseudorthoceras knoxense (McChesney)
Coloceras sp.
Metacoceras sp.

O

5—G. B. 26.
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BLACK FLINT MEMBER
Stratigraphy and Extent

The Black Flint member, which forms the next fossiliferous hori-
zon above the McArthur limestone, is near the top of the Pottsville
formation. It is a very local deposit and its outcrop is confined to
Jackson and southwestern Vinton counties.! The member is associated
with the basal member of the Allegheny formation, namely the Brook-
ville coal, which it either directly underlies or from which it is separated
by a few feet of clay and shale; however, the coal is much more per-
sistent than the flint. The interval between the Black Flint and the
Tionesta coal with its accompanying McArthur member varies from 10
to 35 feet with an average of 21 feet. In Jackson County, Washington
Township, the entire thickness of the Pottsville formation from the
Sharon conglomerate at the base to the Black Flint was measured in
Section 21 from the old Glen Nell mine to the hill just west of the Town
House and was found to be 273 feet.?

The Black Flint horizon is marked by deposits of extremely hard,
lustrous, black flint; impure, very fossiliferous limestone; and nodular
iron ore. In the southern part of Jackson County heavy beds of sand-
stone mark the top of the Pottsville formation; northward in Lick
Township, east of Jackson, the member is represented by fairly per-
sistent iron ore, 5 to 15 feet below the Brookville coal. When only one
bench is represented, the thickness is about 6 to 8 inches, although
three benches, each 4 to 6 inches thick, may be present. Fossils are
absent or are found very sparingly. The ore was formerly used for
smelting in the old charcoal furnaces of the vicinity.

In the northeastern part of Jackson County, including Coal and
northern Milton townships, the flint and ore are both present in patches
although they are seldom found together. The flint is deep black,
lustrous, and about a foot in thickness; in the latter township it is
underlain by shaly, gray limestone which contains a great abundance
of fossils in an excellent state of preservation. The ore on the horizon
measures 8 inches in thickness.. In Washington Township only flint
and gray limestone are present.

As the flint passes northward into Vinton County it thickens some-
what and is found in Richland, Clinton, and Elk townships where both
ore and flint are present. The thickness of the ore is about 8 inches
while that of the flint varies from 1 to 2 feet. In central Richland
Township the flint and gray limestones are exposed on the high knobs,
while in western Clinton Township, east of Hamden, they are found at
the tops of some of the hills. The northern limit of the deposit is in

IStout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, pp. 179-187, 1916.
2Idem., p. 183.
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Elk Township, where it consists of very patchy, shaly limestone and
flint.

Faunally the Black Flint member resembles the Lower Mercer
limestone, although it is much less fossiliferous both in number of
individuals and in species; gastropods are likewise very rare. Bryozoans,
mostly Fenestellidae, are the most abundant class of fossils represented,
and are more numerous individually than in any other member of the
Pottsville formation of this State. The greater part are, however, not
sufficiently well preserved to make satisfactory identification possible.

Conditions of Deposition

The black flint and shaly limestone were deposited during the
closing shallow water stage of Pottsville time, and mark a continuation
of the same conditions which had existed during the deposition of the
McArthur limestone. During the entire interval which elapsed be-
tween the formation of the Tionesta and Brookville coals, shallow
waters favorable for the deposition of limestone prevailed over the
region; sediments, however, were carried to the sea and deposited at
varying rates, resulting in the formation of calcareous shales and sand-
stones, and shaly limestones. While the Black Flint member was
deposited, the sea supported fairly abundant life, whose remains are
excellently preserved in the shaly limestones. The formation of the
flint on the horizon was similar to that of the Upper Mercer member.
At the close of the shallow water period, swamp conditions again pre-
vailed during which the basal member of the Allegheny formation, the
Brookville coal, was laid down.

Description of Geologic Sections and Collecting Localities

Jackson County.—One of the best exposures of Black Flint is
located in Washington Township in the road just north of the Town
House in Section 22, and it is also found capping the hill to the west.,
The calcareous, shaly limestone outcrops on top of the hill about one-
fourth of a mile south of the above locality where blocks of limestone
are scattered over the field to the east of the road. The deposit is
extremely fossiliferous and affords excellent collecting. The geologic
section measured from the old Glen Nell mine in the western part of
Section 21, to the hill capped with Black Flint west of the Town House
shows the entire thickness of the Pottsville formation, as well as the
relation of the Black Flint to the underlying members (Locality 87):!

<

Stout, W., Geol. Surv. Ohio, Fourth Ser., Bull. 20, p. 183, 1916.
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Spiriferina kentuckyensis (Shumard)
Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Pteria ohioense (Herrick)

Myalina pernaformis Cox

Myalina swallovi McChesney
Schizodus curtus Meek and Worthen
Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek
Deltopecten secalaris (Herrick)
Acanthopecten carboniferous (Stevens)
Euchondria neglecta (Geinitz)
Entolium aviculatus (Swallow) °
Pleurophorus immaturus Herrick
Pleurophorus tropidophorus Meek
Astartella concentrica (Conrad)

Schizostoma catilloides (Conrad)

Phillipsia trinucleata Herrick

Hard, black flint outcrops near the top of the hill in the central
part of Section 3, Coal Township, west of the northeast-southwest
road, one mile northeast of Davisville. The flint is very fossiliferous
and is especially rich in bryozoans which are, for the most part, too
poorly preserved for identification (Locality 88). The forms listed
below were identified:

Fusuling secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Fenestella shumardi Prout ?
Fenestellids undetermined
Septopora biserialis (Swallow)
Rhembopora lepidodendroidea Meek
Prismopora sereata (Meek)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer boonensis Swallow ?

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Patellostium montfortianum (Norwood and Pratten)
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A few specimens of Orbiculoidea meekana (Whitfield), which prob-
ably belong to the Black Fint horizon, were also obtained in Coal
Township just west of Wellston from the impure shaly limestone 30
feet above the Tionesta coal (Locality 89).

Vinton County.—In Section 34, Richland Township, near the
Jackman School, the Black Flint member is represented by an iron
ore. The following section shows the relation of the member to the
Tionesta coal and to the extremely fossiliferous, calcareous shales
which mark the McArthur horizon:!

Feet Inches

Ore, Black Flint horizon_ _ _ - . ______.__ - 8
Shale___ . .5 -
Shale and covered - ____________________ . 19 -
Shale, very fossiliferous (McArthwr) ... ________ 4 -
Coal, Teonesta___ . __ o _____ PR 5 1

The forms below were obtained from the extremely hard, unfos-
siliferous black flint which is exposed in the roadbed near Mt. Zion
School, in Section 24, Richland Township (Locality 90). The flint
measures 1 foot 6 inches at this locality.

Fusulina secalica (Say)
Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Productus semireticulatus (Martin)

Excellent exposures of Black Flint are present in many localities
in Elk Township, where the member is exceptionally thick and every-
where fossiliferous. Fossils are, however, present very sparingly in
the black flint phase, but are abundant in the impure shaly limestone.
The following strata were measured in the southeastern part of Section
11, along the northeast-southwest road (Locality 91):

Rock succession in the southeastern part of Section 11, Elk Township,
Vinton County '

Feet Inches
Allegheny formation
Coal blossom, Clarion . ______ . ________________ 2 N
Clay . e 5 =
Shale with scattered ore nodules______________________ 17 X
Coal blosson, Brookville__..________ . _______ 4 22
Pottsville formation
Clays ot Sl AN oy s iy SIS el S 1 =
- Flint, gray to black and impure limestone, Black Flint___ 2 6
Coal blossom_ 7223 00 - __ W SO 1. St e 2 -

1Stout, W., Geol. Suryv. Ohio, Fourth Ser., Bull. 20, p. 185, 1916.
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Poltsville formation—Concluded. Feet  Inches
Glaypandicovaredsrs =k iy IR SO e e m ST 4 B
Shelelandieoverads con t LT 005 N R o S s 11 =
Shale, very fossiliferous, McArthur________________ s fod A
Coal'blossom; (TP ionestas 3 s mas G AT EIEE SR 3 6
(G4 sty SR o U = i 2 il DI 7 23

The following fossils were collected from the impure shaly lime-
stone at this locality:

Lophophyllum profundum (Milne-Edwards and Haime)
Crinoid segments

Archaeocidaris spines

Spirorbis sp.

Fenestella shumardi Prout ?

Fenestella venusta Mather ?
Fenestellids undetermined .
Septopora biserialis var. gracilis (Meek)
Prismopora sereata (Meek)

Orbiculoidea meekana (Whitfield)
Rhipidomella pecosi (Marcou)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)

Spirifer opimus Hall

Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Pteria ohioense (Herrick)

Myalina pernaformis Cox

Myalina swallovi McChesney

Posidonia ? acosta (Cox) ?

Aviculopecten coxanus Meek and Worthen
Aviculepecten herzeri Meek
Acanthopecten carboniferous (Stevens)

Schizostoma catilloides (Conrad)

Phillipsia trinucleata Herrick

Samples of black flint were obtained from the Ogan farm in the
southeastern part of Section 14, same township, four miles northeast of
MecArthur. Here the member is composed entirely of extremely hard,
unusually fossiliferous flint and reaches the exceptional thickness of 6
feet as shown below (Locality 92):
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Feet Inches
Coals; Brookyilleses o et b e S5 e WS S LISt s 1 6
Claye s A g LA TE e s s A e St Stk JV N Ay 1 Ei
Flint, gray to black; Black Flint____-__ - ____.___._-._____. 6 P

Coalsifi et 5 Trd T har” A Tt Wch st st et ALips Sl s 2 6
The species listed below were obtained:

Lophophyllan profundum (Milne-Edwards and Haime)
Crinoid segments

Archaeocidaris spines

Spirorbis sp.

Fenestella delicatula Ulrich
Fenestella shumardi Prout ?
Fenestella venusta Mather ?
Fenestellids undetermined
Septopora biserialis (Swallow)
Prismopora sereata (Meek)

Orbiculoidea meekana (Whitfield)
Derbya crassa (Meek and Hayden)
Chonetes mesolobus Norwood and Pratten
Productus cora d’Orbigny
Productus semireticulatus (Martin)
Pustula nebraskensis (Owen)
Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)
Spirifer boonensis Swallow? :
Spirifer cameratus Morton
Spirifer opimus Hall

- Squamularia perplexa (McChesney)
Composita subtilita (Hall)

Parallelodon tenuistriatus (Meek and Worthen)
Myalina swallovi McChesney

Myalina pernaformis Cox

Schizodus wheeleri Swallow

Aviculopecten coxanus Meek and Worthen
Aviculopecten herzeri Meek

Deltopecten scalaris (Herrick)

Acanthopecten carboniferous (Stevens)

Trachydomia sp. with Spirorbis sp.

The Black Flint in Spook Hollow, southwestern part of Section 23,
one and one-half miles east of McArthur, was also examined for fossils,
but a few fragments of Lepidodendron sp. constituted the only form
which was obtained. The following section was measured here (Lo-
cality 93):
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Feet Inches

(I % s et e SURE Sahe ey~ O 0 I b AN e i s Ty g 1 Lo

Fhnt, gray-to black, Black Flint_ - . _ . _Z:.__ 1 8

Coveref se Tt > ol ST SR R 1O T L B L e 2 52 gy

Sendstoneiand covered -2 Sl s XIS e e L 40 oL
Summary

The Black Flint member forms the uppermost stratum of the
Pottsville formation and, in ascending order, the sixth marine limestone
of this formation. The deposit is a very local one and occurs only in
parts of Jackson and Vinton counties. It consists of iron ore, black
flint, and shaly limestone, the latter of which is extremely fossiliferous
and is directly associated with the flint. The flinty phase is confined
largely to northern Jackson County including Coal and Washington
townships, and to southwestern Vinton County including Richland,
Clinton, and Elk townships.” The flint and limestone vary from 1
to 2 feet in thickness, while the ore generally measures from 4 to 8
inches. The complete list of fossils obtained from the Black Flint
member is given below:

Lepidodendron sp.

Fusulina secalica (Say)

Lophophyllum profu;ldum (Milne-Edwards and Haime)
s segments '
Archaeocidaris plates and spines

Spirorbis sp.

Fenestella delicatula Ulrich

Fenestella remota-Foerste

Fenestella shumardi Prout ?

Fenestella venusta Mather ?
Fenestellids undetermined

Septopora biserialis (Swallow)
Septopora biserialis var. gracilis (Meek)
Rhombopora lepidodendroidea Meek
Prismopora sereata (Meek)

Orbiculoidea meekana (Whitfield)

Rhipidomella pecosi (Marcou)

Derbya crassa (Meek and Hayden)

Chonetes mesolobus Norwood and Pratten
Productus cora d’ Orbigny

Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)

Marginifera muricata var. missouriensis Girty
Marginifera wabashensis (Norwood and Pratten)
Spiriferina kentuckyensis (Shumard)






STRATIGRAPHY OF FOSSILIFEROUS MEMBERS 139

RANGE OF POTTSVILLE FOSSILS IN OHIO

Members

Comrlete list of fossils from the Pottsville
ormation

Harrison
Quakertown
Bear Run
Lowellville

Lower Mercer
Lower Mercer Ore
Sand Block Ore
Upper Mercer
McArthur

Black Flint
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RANGE OF POTTSVILLE FOSSILS IN OHIO—Continued

Members
Complete list of fossils from the Pottsville ®
ormation O (e
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Lingula sp. - __.__________. e B e e e LG e

Glossina waverlyensis (Herrick) ___
Orbiculoidea capuliformis
(MeChesney) - . ________
Orbiculoidea meekana (Whitfield).__
Orbiculoidea missouriensis
(Shumard)____________________
Orbiculoidea stoutella n. sp. -_____
Orbiculoidea sp. - - _____________

Crania modesta White and St. John|_

Rhipidomella pecosi (Marcou). - _ -
Schizophoria altirostris (Mather)_ _
Schizophoria sp. - ___________.___
Derbya crassa (Meek and Hayden)
Derbya robusta (Hall) . __________
Chonetes choteauensis Mather_ ___
Chonetes mesolobus Norwood and
Pratten. _____________________
Aulacorhynchus millepunectatus
(Meek and Worthen) __________
Productus cora d’Orbigny________
Productus semireticulatus (Martin)
Productus semireticulatus (Martin)

Pustula nebraskensis (Owen)______
Pustula pertenuis (Meek)______.__
Pustula punctatus (Martin)_______
Pustula symmetricus (MeChesney)
Marginifera muricata var. missouri-

ensis Girty_ .- ______.______
Marginifera wabashensis (Norwood

and Pratten) __________________

Spl;'lfermakentuckyenms(Shumard)
Spirifer boonensis Swallow ?______
Spififer cameratus Morton________
Spitifer opimus Hall_____________
Am‘bocoeha planoconvexa (Shu-
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RANGE OF POTTSVILLE FOSSILS IN OHIO—Contirued
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Members
Complete list of fossils from the[Pottsville g o
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Minute Pelecypoda, three or more

Solenomya ?? sharonensis n. sp. -
Solenomorpha lamborni n. sp. - ...

Prothyris elegans Meek_. ... _.___ i

Edmondia anodontoides (Meek) ?_
Edmondia aspinwallensis Meek___
Edmeondia gibbosa (MeCoy)-—----
Edmondia meekiana (Herrick) ?___
Edmondia ovata Meek and Worthen
Edmondia ? peroblonga Meek and
WVOrleT T - 5 S LR eSes Al s
Edmondia reflexa Meek__________
Edmondia:spiss - -2 et 82 Zon "
Nucula beyrichi von Schauroth_.__
Nucula elongata n. sp. - .._____
Nucula lunulata Girty mss. -~ ____
Nucula parva McChesney._______
Nucula subrotundata Girty mss...
Nuculopsis ventricosa (Hall)______
Leda bellistriata Stevens__ _______
Leda inflata Girty mss..._____ i
Leda meekana Mark____________
Leda prolongata n. sp. -.____.____
Yoldia glabra Beede and Rogers ?_
Yoldia stevensoni Meek__________
Anthraconeilo bownockeri n. sp. - -
Parallelodon carbonarius (Cox).__.
Parallelodon obsoletus (Meek). _ - _
Parallelodon sangamonensis
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RANGE OF POTTSVILLE FOSSILS IN OHIO—Continued

Members
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RANGE OF POTTSVILLE FOSSILS IN OHIO—Concluded
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REGISTER OF LOCALITIES
HARRISON ORE

Jackson County: Section 22, Hamilton Tp., Harrison ore in stream bed of tribu-
tary of Little Scioto River, below house of Philip Meldick. Mr. W. Stout

SHARON ORE

Scioto County: Section 14, Porter Tp.; Sharon ore near mouth of Lick Run, on
farm of Joseph Jenkins. Mr. W. Stout
Scioto County: northern part of Sectlon 15, Madison Tp.; shale above Sharon
coal from roof of mine on farm of John Alexander near head of Higgins Run.
Mr. W. Stout
Scioto County: western part of Section 15, Madison Tp.; shale above Sharon

coal from Harry Odle mine in creek bed. Mr. W. Stout
Jackson County: Section 21, Washington Tp.; Sharon ore from coal dump at
mouth of Glen Nell mine. Mr. W. Stout

Jackson County: central part of Section 34, Hamilton Tp.; bone shales on Sharon
ore horizon from road just east of Tattle Creek.

ANTHONY SHALE

Scioto County: near Scioto Furnace, shale on Anthony coal horizon from mine

of Wm. E. Dee Clay Product Co. Mr. W. Stout
Scioto County: Scioto Furnace, bone shale above Anthony coal from mine of
Buckeye Fire & Clay Co. Mr. W. Stout

QUAKERTOWN SHALE

Jackson County: northeastern part of Section 32 Coal Tp.; shale on Quaker-

town coal horizon from Wilson mine. Mr. W. Stout
Jackson County: central part of Section 35, Coal Tp.; shale on Quakertown coal
horizon from Twin-Ada mine, at Glenroy. Mr. W. Stout

Jackson County: northeastern part of Section 10, Coal Tp.; shale on Quakertown
coal horizon from Grace mine, just east of Davisville. (Fossils from Lower
Mercer limestone and ore also collected in vicinity of Grace mine.) Mr. W. Stout

Summit County: eastern county line, shale from Quakertown coal horizon near
Magadore Station, five miles east of Akron. 4 Mr. W. Stout

BEAR RUN ORE AND SHALE

Scioto County: Section 3, Bloom Tp.; shale above Bear Run coal on land of
H. H. Stevenson. : Mr. W. Stout

Jackson County: southern part of Section 25, Hamilton Tp.; shale above Bear
Run coal on land of Edward Toffin, in Dever Valley.

Jackson County: western part of Section 21, Lick Tp.; fissile shale interbedded
with black band ore on Bear Run coal honzon at mouth of old coal mine on
land of D. D. Evans.

Jackson County: central part of Section 5, Lick Tp.; black band ore on Bear
Run coal horizon in stream bed on property of Mrs. John Butts.

Vinton County: western part of Sgction 6, Elk Tp.; shale on Bear Run coal hori-
zon in bed of Elk Fork. Mr. W. Stout

Vinton County: northern part of Section 14, Jackson Tp.; shale on Bear Run
coal horizon, three-fourths mile south of Stella. Mr. W. Stout.
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LOWELLVILLE LIMESTONE

Muskingum County: Section 18, Hopewell Tp.; Lowellville limestone and shale
on Poverty Run, two miles northwest of Hopewell P. O., on land of Della Wise.
(Type locality for Poverty Run limestone.)

Muskingum County: Fall Tp.; Lowellville limestone and shale (?) in bed of small
stream flowing into Licking River at Holbein, on land of E. G. Marshall.

Muskingum County: Madison Tp.; Lowellville limestone on east bank of Mus-
kingum River, one-half mile north of Symmes Ford. (Fossils from Upper Mer-
cer flint also collected here.) Mr. R. E. Lamborn

Mahoning County: Poland Tp.; Lowellville limestone and shale from Grindstone
Run, at Lowellville.(Type locality for Lowellville limestone.)

5 Mr. R. E. Lamborn

BOGGS LIMESTONE

Scioto County: Southwestern part of Section 24, Bloom Tp.; shale associated

with Boggs ore on William M. Galliger farm. Mr. W. Stout
Scioto County: Vernon Tp.; shale on Boggs ore horizon along road east of Pine
Creek, one and one-half miles southeast of Lyra. - Mr. W. Stout

Vinton County: southeastern part of Section 23, Elk Tp.; Boggs ore from Spook
Hollow in Elk Creek bed, one and one-half miles east of McArthur.

Mr. W. Stout

Muskmgum County northeastern part of Section 18, Hopewell Tp.; Boggs lime-
stone in bed of small stream on land of O. J. Riggle, one mile north of Hope-
well P. O. Mr. W. Stout and writer

Muskingum County: Muskingum Tp.; Boggs limestone in bed of Blunt Run on
land of Carl Crabtree. (Fossils from Lower Mercer limestone and shale also
collected on Blunt Run.)

Muskingum County: Muskingum Tp.; Boggs limestone along Wheeling &
Lake Erie Railroad cut, just north of Rock Cut. (Fossils from Lower and
Upper Mercer members also collected here.)

Muskingum County: Madison Tp.; Boggs limestone from bed of Symmes Creek
at the crossroads near mouth of North Branch. (Fossils from Lower and
Upper Mercer members also collected along Symmes Creek.)

LOWER MERCER MEMBER

Lawrence County: southeastern part of Hamilton Tp.; Lower Mercer limestone
near Hanging Rock. Geological Museum of The Ohio State University.

Scioto County: southeastern part of Vernon Tp.; Lower Mercer limestone in
pasture east of road and about 100 feet above base of the hill, four miles south
of Lyra. Mr. W. Stout

Jackson County: northwestern part of Section 10, Coal Tp.; Lower Mercer lime-
stone from hollow just east of Grace mine. (Fossils from Quakertown horizon
collected in Grace mine and from Lower Mercer ore in road above hollow.)

Jackson County: Section 18, Milton Tp.; Lower Mercer limestone in private
lane near level of Baltimore & Ohio Railroad, north of Hoganville School.

Jackson County: Section 13, Washington Tp.; Lower Mercer limestone in road-
bed, one mile west of Hamden.

Vinton County: western part of Section 33, Elk Tp.; Lower Mercer black shale
in stream bed at Rock Hollow, one and one-half miles south of McArthur.

% Mr.-W. Stout
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Perry County: Section 10, Reading Tp.; Lower Mercer shale above limestone in
cut of Baltimore & Ohio Railroad, at Somerset, and Lower Mercer limestone in
bed of north-and-south road, one-half mile south of Somerset. Mr. Eber Hyde

Muskingum County: northeastern part of Section 20, Newton Tp.; Lower Mercer
limestone and seft shale in bed of small tributary of Jonathan Creek, one mile
south of White Cottage.

Muskingum County: Washington Tp.; Lower Mercer limestone in bed of Blount
Run, one mile east of Gilbert.

Muskingum County: Washington Tp.; Lower Mercer limestone in ravine on
east side of Muskingum River, opposite Elhs (Fossils from - Upper Mercer
member also collected here.)

Muskingum County: Washington Tp.; Lower Mercer limestone and soft shale
in ravine on east side of Muskingum River, one mile north of Ellis. (Fossils

. from Upper Mercer member also collected here.)

Muskingum County: Washington Tp.; blocks of Lower Mercer limestone at
road side, fallen from position in walls of small ravine, on east side of Mus-
kingum River opposite Rock Cut. (Fossils from Upper Mercer member
also collected here.)

Muskingum County: Washington Tp.; Lower Mercer limestone with shale above
and below in bed of small stream about one-fourth mile north of Locality 40.

Muskingum County: Washington Tp.; Lower Mercer limestone from bed of
Symmes Creek, east of crossroads. (Fossils from Boggs and Upper Mercer
members also collected along Symmes Creek.)

Muskingum County: northern part of Madison Tp.; Lower Mercer limestone
and black shale, near Adams Mills, one-fourth mile south of the county line.

Geological Museum of The Ohio State University

Muskingum County: Muskingum Tp.; Lower Mercer limestone and shale from
bed of Blunt Run (Fossils from Boggs member also collected along Blunt
Run.)

Muskingum County: Muskingum Tp.; Lower Mercer limestone along Wheeling
& Lake Erie Railroad cut, north of Rock Cut. (Fossils from Boggs and Upper
Mercer members also collected here.)

Muskingum County: southeastern part of Cass Tp.; Lower Mercer limestone in
roadbed on land of J. F. Shaw, three miles southeast of Frazeysburg. (Fossils
from Upper Mercer member also collected here.)

Muskingum County: Cass Tp.; Lower Mercer limestone in ravine east of north-
and-south road, one mile south of county line.

Muskingum County: Section 7, Jackson Tp.; Lower Mercer limestone from road-
bed, one-half mile southeast of Fairview School.

Licking County: Newark Tp.; loose pieces of Lower Mercer limestone on top of
Bald Knob, two miles southeast of Newark. Mr. W. Stout

Licking County: Hopewell Tp.; Lower Mercer limestone at mouth of old cannel
coal mine on Flint Ridge, one-half mile north of Flint Ridge road and just
west of north-and-south road parallel to township line. Mr. W. Stout

Licking County: Hopewell Tp.; Lower Mercer limestone on Flint Ridge, from
bed of north-and-south road parallel to township line and three-fourths mile
north of Fairview School. Mr. W. Stout

Licking County: Hopewell Tp.; Lower Mercer limestone in bed of Flint Ridge
Road, just east of the crossing of Flint Ridge and north-and-south roads, and
north of Locality 47. Mr. W. Stout

Coshocton County: southwestern part of Washington Tp.; Lower Mercer lime-
stone from Opossum Hollow.

Holmes County: Hardy Tp.; Lower Mercer black shale at Millersburg.

Geological Museum of The Ohio State University
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Stark County: Tuscarawas Tp.; Lower Mercer limestone and black shale at
shaft of mine, two and one-half miles east of Dalton near East Greenfield.

Mr. G. W. Conrey

Mahoning County: Berlin Tp.; Lower Mercer limestone in bed of Little Mill

Creek, two and one-half miles northeast of North Benton and one-fourth mile

west of junction of Turkeybroth Creek with Little Mill Creek.

* Mr. R. E. Lamborn

Mahoning County: Ellsworth Tp.; Lower Mercer limestone in bed of West Branch

of Meander Creek, one-fourth mile east of Club Lake and one-half mile south

of Ellsworth. * Mr. R. E. Lamborn
Mahoning County: Poland Tp.; Lower Mercer limestone and black shale in bed
of Yellow Creek, one-half mile east of Poland. Mr. R. E. Lamborn

Mahoning County: Poland Tp.; Lower Mercer limestone from Grindstone Run
at Lowellville. (Fossils of Lowellville member also collected from Grind-
stone Run.)

LOWER MERCER ORE

Jackson County: northeastern part of Section 10, Coal Tp.; Lower Mercer ore
in road above hollow just east of Grace mine. (Fossils from Quakertown
horizon collected in mine and from Lower Mercer limestone in hollow below
road.) Mr. W. Stout

SAND BLOCK ORE

Jackson County: eastern part of Section 24, Hamilton Tp.; Sand Block ore from
pit in pasture, near head of Dever Valley. Mr. W, Stout

UPPER MERCER MEMBER

Scioto County: Green Tp.; Upper Mercer ore from abandoned mine of Hanging
Rock Iron Co., one and one-half miles north of Ohio Furnace. Mr. W. Stout
Scioto County: southern part of Section 35, Bloom Tp.; Upper Mercer ore on
land of Smith Hayward. Mr. W. Stout
Vinton County: Elk Tp.; Upper Mercer black shale three miles south of McArthur.
Geological Museum of The Ohio State University

Perry County: Section 30, Coal Tp.; Upper Mercer (or McArthur ?) limestone
from shaft of Straitsville Impervious Brick Co., New Straitsville. Mr. W. Stout
Perry County: eastern part of Section 3, Clayton Tp .; Upper Mercer flint in ravine
near road. ¥ Mr. W. Stout
Perry County: northern part of Section 10, Reading Tp.; Upper Mercer lime-
stone in roadbed about one-fourth mile east of north end of Baltimore & Ohio

Railroad cut, at Somerset. Mr. Eber Hyde
Muskingum County: Section 32, Newton Tp.; Upper Mercer flint in bed of
diagonal road, one and one-half miles northwest of Roseville. Mr. W. Stout

Muskingum County: Section 8, Hopewell Tp.; Upper Mercer flint in bed of
Flint Ridge road, one mile northwest of Poverty Run School.

Muskingum County: northeastern part of Hopewell Tp.; Upper Mercer flint in
roadbed, one-fouith mile northwest of Sodon School.

Muskingum County: Washington Tp.; Upper Mercer flint in ravine on east side
of the Muskingum River opposite Ellis. (Fossils from Lower Mercer member
also collected here.) X

Muskingum County: Washington Tp.; Upper Mercer flint in ravine on east side
of Muskingum River, one mile north of Ellis. (Fossils from Lower Mercer
member also collected here.) 5 :
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Muskingum County: Washington Tp.; pieces of Upper Mercer flint on roadside
fallen from place in walls of small ravine, on east side of Muskingum River
opposite Rock Cut. (Fossils from Lower Mercer member also collected here.)

Muskingum County: Muskingum Tp.; Upper Mercer flint in roadbed, one mile
north of Sandy Ridge School.

Muskingum County: Muskingum Tp.; Upper Mercer flint along Wheeling
& Lake Erie Railroad cut, just north of Rock Cut. (Fossils from Boggs and
Lower Mercer members also collected here.)

Muskingum County: Madison Tp.; Upper Mercer flint near top of east bank of
the Muskingum River, north of Symmes Ford. (Fossils from Lowellville
limestone also collected in vicinity of Symmes Ford.)

Muskingum County: Madison Tp.; Upper Mercer flint from bed of Symmes
Creek, east of crossroads. (Fossils from Boggs and Lower Mercer members
also collected along Symmes Creek.)

Muskingum County: Madison Tp.; Upper Mercer flint in bed of small tributary
of North Branch of Symmes Creek, one mile north of crossroads.

Muskingum County: southeastern part of Cass Tp.; Upper Mercer flint from
roadbed on land of J. F. Shaw, three miles southeast of Frazeysburg. (Fossils
from Lower Mercer member also collected.)

Muskingum County: southeastern part of Cass Tp.; Upper Mercer flint in small
ravine on southwest side of road, one-half mile south of Locality 43.

Coshocton County: southern part of Jefferson Tp.; Upper Mercer limestone and
flint in roadbed and at mouth of Lee Moore coal mine just north of road, one
mile east of Mohawk village.

Coshocton County: southern part of Jefferson Tp.; Upper Mercer flint in road-
bed, two miles southeast of Mohawk village.

Coshocton County: southern part of Jefferson Tp.; Upper Mercer limestone on
Wheeler farm, along slope of ridge east of north-and-south road, one mile north
of Locality 70.

Holmes County: northeastern part of Section 33, Salt Creek Tp.; Upper Mercer
limestone, one mile south of county line. Mr. G. W. Conrey

Stark County: central part of Section 34, Canton Tp.; Upper Mercer limestone
in valley of Nimishillen Creek, just south of North Industry. Mr. R. E. Lamborn

Mahoning County: northern part of Section 2, Smith Tp.; Upper Mercer lime-
stone, one mile northwest of North Benton. Mr. R. E. Lamborn

Mahoning County: Berlin Tp.; Upper Mercer limestone in bed .of Little Mill
Creek, two and one-half miles northeast of North Benton and one-fourth mile
west of junction of Turkeybroth Creek with Little Mill Creek. (Fossils from
Lower Mercer member also collected here.) Mr. R. E. Lamborn

Mahoning County: eastern part of Canfield Tp.; Upper Mercer limestone from
Indian Run, one and one-fourth miles southeast of Wind School. (Possibly
Putnam Hill limestone.) Mr. R. E. Lamborn

Columbiana County: Section 12, St. Clair Tp.; Upper Mercer limestone from
Little Beaver Creek, one-fourth mile south of Bieler Run. Mr. C. F. Moses

Columbiana County: Section 12, St. Clair Tp.; Upper Mercer limestone from
Bieler Run. Mr. C. F. Moses

McARTHUR MEMBER

Scioto County: eastern part of Section 21, Vernon Tp.; soft clay shale on McArthur
horizon from Cadot Hill. Mr. W. Stout
Jackson County: northern part of Section 29, Jefferson Tp.; McArthur limestone
from Monroe Furnace. Mr. W. Stout
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81. Jackson County: Milton Tp.; black shales forming roof of Tionesta coal, just

south of Glenroy. Mr. W. Stout
82. Jackson County: eastern part of Section 3, Coal Tp.; shaly McArthur limestone
at mouth of old Tom Corwin mine. Mr. W. Stout
83. Vinton County: northwestern part of Section 34, Richland Tp.; McArthur lime-
stone on Jackman Ridge just south of Jackman School. Mr. W. Stout

84.  Vinton County: northern part of Section 17, Elk Tp.; MecArthur limestone at
mouth and forming roof of Moore mine, two miles northwest of MecArthur.
(Type locality for McArthur limestone.)

85. Vinton County: northwestern part of Section 32, Madison Tp.; shaly McArthur
limestone at mouth of old coal mine, two miles west of Prattsville.

86. Hocking County: Section 36, Green Tp.; McArthur limestone from mine of °
Logan Clay Products Co., one mile east of Logan. 2 .Mr. W. Stout

BLACK FLINT MEMBER

87. Jackson County: western part of Section 22, Washington Tp.; Black Flint in
pasture east of north-and-south road, one-fourth mile south of Town House.

88. Jackson County: central part of Section 3, Coal Tp.; Black Flint near top of hill
west of northeast-southwest road, one mile northeast of Davisville.

: : Mr. W. Stout

89. Jackson County: Coal Tp.; shale 30 feet above Tionesta coal (Black Flint hori-

) zon), just west of Wellston. Mr. W. Stout
90. Vinton County: northwestern part of Section 24, Richland Tp.; Black Flint in
roadbed north of Mt. Zion School. Mr. W. Stout

91. Vinton County: southeastern part of Section 11, Elk Tp.; impure limestone on
Black Flint horizon along northeast-southwest road. Mr. W. Stout

92. Vinton Countyr southeastern part of Section 14, Elk Tp.; impure limestone on
~ Black Flint horizon from Ogan farm, four miles northeast of McArthur. «

Mr. W. Stout

93. Vinton County: southwestern part of Section 23, Elk Tp.; Black Flint from Spook

Hollow, one and one-half miles east of McArthur. Mr. W. Stout



PART II

POTTSVILLE FAUNA AND DESCRIPTION
OF SPECIES!

PLANT KINGDOM
Plant remains

Remarks.—Plant remains are present in the fossiliferous horizons
of the Pottsville formation which are described in this bulletin, although
they are by no means common. A considerable variety of forms are
represented, but they are, for the most part, too poorly preserved for
identification. The scope of the present work does not include a study
of the Pottsville flora.

Horizon and locality.—Present at various localities in the Anthony,
Boggs, Lower Mercer, and Upper Mercer members, r

ANIMAL KINGDOM

PHYLUM PROTOZOA

Class Rhizopoda

ORDER FORAMINIFERA

Foraminifera of the genus Fusulina occur in the Pottsville rocks
of Ohio although they are not present in the extreme abundance which
characterizes their presence in the higher formations of the Pennsyl-
vanian system of this State. Fusulina secalica (Say) is found in con-
siderable numbers in the flinty phases of the Upper Mercer member
where it forms the most characteristic fossil of the horizon. It is
found as low as the Lower Mercer limestone and extends throughout
the middle and upper parts of the formation, although with the excep-
tion of the Upper Mercer member, it is of rare occurrence. Other
Foraminifera were observed in the Upper Mercer flint, but they are for
the most part fragmentary and poorly preserved. Textularia and
Nodosaria have been identified with comparative certainty, and judg-
ing from the fragmentary material at hand, other forms are in all prob-
ability present.

In the descriptions of Pottsville species the followmg symbols are used: aa, very
abundant; a, abundant; ¢, common; r, rare.

(151)
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Genus Textularia Defrance

Textularia sp.
Pl. VI, figs. 1, 2

Description.—Test elongate, tapering, in widest portion the width
equal to about two-thirds the length, regular in outline. Segments
numerous, broad, much compressed longitudinally, convex on outer
edge, nine to eleven present on the specimens examined, last segment
apparently smaller than those immediately preceding; sutures deeply
impressed.

Dimensions.—Length 1.5 mm.; width 1 mm.

Remarks.—The form described above is associated with Fusulina
secalica (Say) and Girtyina vemricosa (Meek and Hayden) in the Upper
Mercer flint of Perry, Muskingum, and Coshocton counties. The
remains, however, are universally very fragmentary and are seen only
as longitudinal sections at various angles when the flint is examined
under the microscope. Probably several species of Textularia are
present, but the poorly preserved material renders specific determina-
tion impossible. Representatives of the genus are rare.

The forms here referred to resemble T'. eximia d’Eichwald from the
Carboniferous rocks of England, Scotland, and Russia, and may pos-
sibly represent a variety of that species. The outline of 7. eximia is
more irregular and the width in proportion to the height is somewhat
less. The apparently smaller size of the last segment of the Ohio
forms also presents a notable difference, but this character may be
due to a large extent to the position of the sections. The general form
more closely resembles that of 7. gibbosa d’Orbigny, but the segments
are less gibbous and more numerous than in the latter species.

Horizon and locality.—Upper Mercer flint: Muskingum County,
Localities 28, 21, 43, r; Coshocton County, Locality 72, r.

Genus Nodosaria Lamarck

Nodosaria sp.

Remarks.—Fragments of Protozoa with straight, slightly tapering,
rod-like outline which have the segments uniserially arranged have
been referred to the genus Nodosaria. These forms are very minute,
measuring less than one millimeter in length. Several species may be
present, although on account of the imperfect condition of the material
at hand no attempt at identification beyond a generic determination
was made.

- Horizon and locality.—Upper Mercer flint: Muskingum County,
Localities 28, 29, r.
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Genus Fusulina Fischer

Fusulina secalica (Say)
Pl. VI, fig. 3

1837 Miolites secalicus. Say, Long’s Exped., p. 151 (Footnote).

1837 Fusulina cylindrica. Fischer, Oryct. du Gouv. Mascou, p. 126, Pl. 18, Figs. 1-5.

1900 Fusulina secalica. Beede, Geol. Surv. Kansas, Vol. IV, p. 10, Pl 1, Fig. 1.
Coal Measures: Kansas.

Remarks.—This wide-spread Pennsylvanian Foraminifera is com-
mon in the flinty phase of the Upper Mercer member of east-central
Ohio. Although entire specimens are sometimes obtained, the form
is seen most often on freshly chipped fragments of flint as sections
broken at various angles. These sections show remarkably well the
coiled, chambered condition of the interior. The form ranges from
the Lower Mercer limestone in the middle part of the Pottsville forma-
tion to the Black Flint member at the top, where it is present in the
flinty phase. In both the Lower Mercer and Black Flint members,
however, it is of rare occurrence.

Dimensions.—A specimen of average size measures: length 3.5
mm., width 1.2 mm. i

Horizon and locali.y.—Lower Mercer limestone: Muskingum
County, Localities 27, 28, 44, r; Licking County, Locality 48, r. Of:
wide distribution in the Upper Mercer flint of east-central Ohio, c.
Black Flint member: Jackson County, Locality 88, ¢; Vinton County,
Locality 90, r.

Girtyina ventricosa (Meek and Hayden)

PlL. VI, fig. 4

1858 Fusulina cylindrica var. veniricosa. Meek and Hayden, Proc. Acad. Nat. Sci.
Phil., p. 261.
Carboniferous: Juniata and Manhattan, Kansas.

1900 Fusulina secalica var. ventricosa. Beede, Geol. Surv. Kansas, Vol. VI, p. 10.
(See notes on Fusulina secalica [Say]).

Remarks.—Girtyina ventricosa is found associated with Fusulina
secalica (Say) in the flinty phase of the Upper- Mercer member. Longi-
tudinal and transverse sections show excellently on freshly broken
fragments of flint. The short, extremely convex external form presents
a striking contrast to the more slender outline of F. secalica. All the
specimens examined are unusually small.

Dimensions.—Length 3 mm., width about 2 mm.

Horizon and locality.—Widely distributed throughout the flinty
phase of the Upper Mercer member in east-central Ohio.
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PHYLUM COELENTERATA
Class Anthozoa
Genus Lophophyllum Milne-Edwards and Haime

Lophophyllum profundum (Milne-Edwards and Haime)

Pl1. VI, figs. 5, 6

1851 Cyathaxonia profunda. Milne-Edwards and Haime, Monog. des Polyp. Foss.,
p. 323.
Carboniferous: Flint Ridge, Ohio.

Description.—Lophophyllum profundum is the only coral found
among the collections of Pottsville fauna of this State. It is
common and widely distributed in the Pottsville formation above and
including the Lower Mercer limestone and extends upward in its strati-
graphic range to the top of the Conemaugh formation. Specimens are
always small in size, an individual of average size from the Lower
Mercer limestone measuring: length 16 mm.; width at mouth of calyx
10.5 mm.

Horizon and locality.—Widely distributed throughout the Lower
Mercer, McArthur, and Black Flint members, ¢. Upper Mercer mem-
‘ber: Perry County, Locality 62, r; Coshocton County, Locality 71,
¢; Mahoning County, Locality 75, r.

PHYLUM ECHINODERMATA

Class Crinoidea
Genus Eupachycrinus Meek and Worthen

Eupachyecrinus mooresi (Whitfield)

Pl1. V1, figs. 7, 8

1882 Zeacrinus mooresi. Whitfield, Ann. N. Y. Acad. Sci., Vol. 2, p. 227.
Coal Measures: Carbon Hill, Hocking Co., Ohio.

1895 Zeacrinus mooresi. Whitfield, Geol. Surv. Ohic, Vol. VII, p. 483, Pl. 11, Figs. 6-10.
Coal Measures: Carbon Hill, Hocking Co., Ohio.

Description.—Spines of a crinoid closely resembling those de-
seribed by Whitfield on the second radial plates of Zeacrinus mooresi
are not uncommon in the Boggs and Lower Mercer members. Whit-
field’s description of these spines, which he obtained from Carbon Hill,
Hocking County, is quoted below:!

Whitfield, R. T., Geol. Surv. Ohio, Vol. VII, p. 483, 1895.
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“The second radial plates present the strong specific features of
the species, and are large and spine-bearing, as in Zeacrinus mucrospinus
MecChesney. The spines are long, much thickened, and bulbous in the
lower part, presenting in this respect a strong contrast with those of
that species. The cieatrix for the attachment of the arm plates is very
large, showing that the plates above were of large size.

“The species has been quite abundant, as the spines are found in
great numbers, and vary considerably in size, accordmg to the width
of the first radial plates upon which they have rested. But all are
thickened and bulbous, and many of them are more than an inch in
length. They are seldom found attached to the calyx, but are scat-
tered through the shale in the bed where found.”

Remarks.—At no locality in the Pottsville formation from which
collections were made for the present paper, do these spines occur as
abundantly as they are found at the Carbon Hill locality.! The close
resemblance of the spines in question to those deseribed above, com-
bined with stratigraphic and geographic evidence, points to identifica-
tion with the Carbon Hill species, although with the exception of a
few fragments of plates no other portions of the calyx have been dis-
covered. The figured specimen of a calyx of .E. mooresi from Carbon
Hill is included to show the attachment of the second radlal plates and
spines to the first radial plates.

Horizon and locality.—Boggs limestone: Muskingum County, Lo-
cality 27, ¢; of general distribution in the Lower Mercer limestone, c.

Crinoid Segments
PL VI, ﬁgs. 9-13

Description.—That crinoids were very abundant during the
deposition of Pottsville strata is evinced by the abundance of stems
which characterize the marine limestones. In the Lower Mercer and
in the limestone phase of the Upper Mercer members they are par-
ticularly abundant and characteristic. They vary in diameter from
only a few millimeters to over one-half inch. The specimens figured
form the most abundant types.

Horizon and locality.—Widely distributed in the marine lime-
stones of the Pottsville formation, aa.

'The exact stratigraphic position of the horizon from which the Carbon Hill

fauna described by Whitfield came, has not been determined definitely, although
it 1s known to be either upper Pottsville (probably MeArthur) or basal Allegheny
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Class Echinoidea
Genus Archaeocidaris McCoy

Archaeocidaris spines
Pl. VI, figs. 14, 15

Description.—Spines of an unknown species of Archaeocidaris are
present in the Lower and Upper Mercer members, but are particularly
common in the Lower Mercer limestone of Scioto County. All the
specimens examined are imperfect, the longest fragment measuring
about 6 ecm. and having a diameter of 4.5 mm. The spines are very
slender and, judging from their very gradual taper, must have been at
least from 12 to 15 cm. in length. The surface is ornamented by four
vertical rows of stout spinules about 2 mm. in length and about 4 to 6
mm. apart in a vertical direction; the spinules of the vertical rows
alternate irregularly with each other. The basal ring and other char-
acters of the spine are unknown.

Horizon and locality.—Lower Mercer limestone: Scioto County,
Vernon Township, Locality 31, c¢; Perry County, Somerset, Locality
35, c¢. Upper Mercer member: Scioto County, Bloom Township,
Locality 59, r.

PHYLUM VERMES
Class Chaetopoda
Genus Spirorbis Daudin
Spirorbis sp.

Description.—Several specimens belonging to this genus, measuring
about .5 mm. in diameter, have been found adhering to other shells in
the Black Flint member. Specific determination, however, is impos-
sible from .the imperfect condition of the material.

Horizon and locality.—Black Flint member: Vinton County, Lo-
calities 91, 92, r.

PHYLUM MOLLUSCOIDEA
Class Bryozoa
Genus Bascomella n. gen.

Description.—A parasitie, boring bryozoan which has been assigned
to the family Rhopalonariidae of the Order Ctenostomata. Zoarium
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creeping, branching, partially or entirely embedded in the host; com-
posed, as far as is known, of relatively large ovoid, pear-shaped, or
fusiform bodies or internodes, without regular arrangement, connected
by minute, branching tubular filaments or stolens. Internodes marked
by a few rather large pores scattered irregularly over the surface.
Zooecia unknown, but probably deciduous and developed by budding
from the surface pores as in the genus Rhopalonaria.t

In its generic relationships this genus apparently lies midway
between Rhopalonaria and Allonema of the Family Vinellidae, and is
characterized by its ability to excavate and disintegrate the host, by
the large size and irregular arrangement of the excavations which have
been filled with foreign material so that they appear on the inside of
the host as ovate bodies. It differs from the genus Rhopalonaria in
the larger size, ovate shape, and irregular arrangement of the inter-
nodes, which in the latter genus have a pinnate arrangement. It can
be distinguished from both Allonema and Ascodictyon by its ability to -
excavate the host. It resembles Allonema in the ovate form and irreg-
ular arrangement of the internodes but lacks the finely punctate sur-
face of that genus; it may also be distinguished by the.minute filament
connecting the internodes. Ascodictyon may be distinguished likewise
not only in the minute surface punctae on the vesicles, but also in the
stellate or more regular arrangement of the vesicles. '

Genotype.—Bascomella gigantea n. sp. Found in the McArthur
limestone, of the upper Pottsville formation of Ohio. This genus is
named in honor of Dr. Florence Bascom, Professor of Geology at Bryn
Mawr College.

Bascomella gigantea n. sp.

Pl. VI. figs. 18-20

Description.—Zoarium creeping, partially, or as is generally the
case, entirely embedded in the host, sometimes covering the entire
inner surface of the shell on which it is parasitic. Ovoid bodies typi-
cally pear-shaped but often fusiform or irregular in outline; arrange-
ment irregular; narrow pointed end depressed, broad blunt end con-
stricted near base; formed by the filling of the excavation with sediment;
an ovoid body of average size measuring: length 2 mm., width .8 mm.,
height 1 mm.; surface apparently pierced by rather large, distant,
irregularly arranged pores. Minute, tubular filaments or stolens con-
nected with any portion of the ovoid bodies, but generally with the
base; one or several growing from each excavation; branching frequently
and forming an irregular network.

Remarks.—This species of boring bryozoan is extremely abundant
in the McArthur limestone at Monroe Furnace, Jackson County, but

1Ulrich, E. O., and Bassler, R. S., Smithsonian Miscell. Coll., Vol. 45, p. 267, 1904.
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has not yet been found elsewhere. The ovoid bodies are seen on the
inside of external molds of brachiopods and pelecypods, but in especial
abundance on the large Spirifer boonensis, which is the most char-
acteristic fossil from the locality. The minute filaments associated
and connected with the ovoid bodies are seen entirely within the ex-
ternal impression or on the external cast when only partially embedded.

Horizon and locality.—McArthur limestone: Jackson County,
Monroe Furnace, Locality 80, aa.

\

Genus Tabulipora Young
Tabulipora ohioensis (Foerste)

1887 Stenopora ohivensis. Foerste, Bull. Den. Univ., Vol. 2, p. 85, Pl. 7, Figs. 12 a—e.
Coal Measures: Flint Ridge, Ohio.

Remarks.—Tabulipora ohioensis occurs in the Boggs member,
where it is represented in the collections studied by only a few speci-
mens, and also in the Lower Mercer of Perry, Muskingum, and Licking
counties where it is more common and charaecteristic.

Horizon and locality.—Boggs limestone: Muskingum County, Lo-
cality 26, r. Lower Mercer limestone: Perry County, Locality 35, r;
Muskingum County, Locality 45, ¢; Licking County, Locality 47, c.

Genus Chainodictyon Foerste

Chainodictyon laxum Foerste

1887 Chainodiciyon laxum. Foerste, Bull. Den. Univ., Vol. 2, pp. 81, 87, PL 7,
Figs. 8a—c.
Coal Measures: Flint Ridge, Ohio; Seville, Illinois. -

1888 Chainodictyon laxum. Foerste, Bull. Den. Univ., Vol. 3, p. 135.

Foerste’s description.—“Meshes elongate, rhomboid, " elliptical,
oval, ovate, and obovate in the same zoarium, typically elliptical, about
2.5 mm. long and 1.3 mm. wide. Branches narrow, about .3 to .38 mm.
wide; the cells are arranged in diagonal rows; longitudinally about 5
cells may be measured along the sides of the branches in a length of
2 mm. The cells arise near the nonporiferous side, are quite elongate,
and reach the surface at a very oblique angle. Longitudinal arrange-
ment of cells is incidental rather than typical and often obscured,
whereas the oblique series remain distinect.”

Remarks.—This rare species is represented in the collections
studied by about a half-dozen specimens from the Lower Mercer lime-
stone of Muskingum and Licking counties which for the most part are a
little smaller than those which were regarded typical by. Foerste.
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Horizon and locality.—Lower Mercer limestone: Muskingum
County, Localities 43, 45, r; Licking County, Locality 48, r.

Fenestellidae undetermined

Remarks.—Bryozoans belonging to the family Fenestellidae are
present in the middle and upper Pottsville formation, but are too
poorly preserved even for generic identification.

Horizon and locality.—Lower Mercer limestone: Perry County,
Locality 35, ¢. Upper Mercer member: Perry County, Locality 63, c;
Coshocton County: Locality 70, c. MeArthur member: Vinton County,
Locality 84, c¢; Hocking County, Locality 86, c. Widely distributed
throughout the Black Flint, c.

Genus Fenestella Lonsdale

Fenestella delicatula Ulrich

1890 Fenestella delicatula. Ulrich, Geol. Surv. I, Vol. 8, p. 549, Pl 52, Fig. 2.
Base of Coal Measures: Seville, Illinois.

Remarks.—A few specimens in very close agreement with Ulrich’s
species, Fenestella delicatula, were obtained from the Black Flint mem-
ber at a single locality in Vinton County. The state of preservation
is somewhat imperfect, but' as nearly as can be observed no important
differences exist between the two forms.

Horizon and locality.—Black Flint: Vinton County, Locality 92, r.

Fenestella limbata Foerste

1887 Fenestella limbatus. Foerste, Bull. Den. Univ., Vol. 2, pp. 83, 87, PL. 7, Figs. 10 a-d.
Coal Measures: Flint Ridge and Bald Hill, Ohio.

Description.—This species is common in the Lower and Upper
Mercer limestones, especially of Muskingum and Licking counties,
but has not been obtained from any of the other members of the Potts-
ville formation. The size varies within wide limits, and the species
includes fine, delicate forms as well as those which are considerably
coarser. It is characterized by small, rather closely arranged nodes on
the median keel, and by unusually large, regularly arranged pores on
either side, so situated that one generally occurs opposite each dis-
sepiment, and another half-way between each dissepiment. On ac-
count of their large size, these pores project laterally into the fenestrule,
thus imparting to it a slightly sereated. outline. The length of the
fenestrule is about one and one-half times the width. “Branches from
10 to 13 in a width of 5 mm.; dissepiments 9.3 to 13 in the same length.”
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Horizon and locality.—Lower Mercer limestone: Perry County,
Locality 35, ¢; Muskingum County, Loecalities 43, 45, ¢; Licking County,
Localities 46, Flint Ridge, 47, 48, 49, c¢; Stark County, Loecality 52, c.
Upper Mercer member: Muskingum County, Localities 21, 38, 43, 67,
68, c¢; Coshocton County, Locality 70, c.

Fenestella remota Foerste

1887 Fenestella limbatus var. remotus. Foerste, Bull. Den. Univ., Vol. 2, p. 84.
Coal Measures: Flint Ridge and Bald Hill, Ohio.
1887 Fenestella remota. Foerste, Bull. Den. Univ., Vol. 2, p. 87, PL 7, Fig. 5.

Foerste’s description.—“‘Four cells to each fenestrule, a compara-
tively broad median keel oceupied by a closely arranged series of
nodes. The reverse is occupied by distinct longitudinal striae.” The
species closely resembles F. limbata, but is distinguished by the greater
distance between the dissepiments and by the greater number of pores
opposite each fenestrule.

Horizon and locality.—Lower Mercer limestone: Muskingum
County, Locality 45, ¢; Licking County, Locality 47, ¢. Black Flint:
Jackson County, Locality 87, r.

Fenestella shumardi Prout?

1858 Fenestella shumardi. Prout, Trans. St. Louis Acad. Sei.,. Vol. 1, p. 232.
Carboniferous Ls.: Organ Mts., New Mexico.

1872 Fenestella shumardi? Meek, U. S. Geol. Surv. Nebr., p. 153, Pl. 7, Figs. 3 a-c.
Upper Coal Measures: Nebraska City, Nebraska.
Lower Coal Measures: Ohio.

Remarks.—A very small, delicate species of Fenestella is common
in the marine limestones of the Pottsville formation which has been
referred with some doubt to Fenestella shumardi, a form originally de-
scribed from a far distant locality. However, this form agrees very
closely with Meek’s interpretation of Prout’s species, which is also
reported by him to be present in the Lower Coal Measures of Ohio.
If Meek’s form is really identical with F. shumardi there seems little
doubt that the Ohio specimens likewise belong to that species.

Horizon and locality.—Lowellville limestone: Muskingum County,
Locality 20, r. Boggs limestone: Muskingum County, Localities 27
(r), 28 (c), 29 (r). Lower Mercer limestone: Scioto County, Locality
31, r; Muskingum County, Localities 36 (), 38 (r), 27 (c), 28 (c), 29 (r);
Licking County, Locality 47, r; Mahoning County, Locality 54, r.
Upper Mercer member: Perry County, Locality 63, r; Holmes County,
Locality 73, r. MecArthur member: Jackson County, Locality 82, r;
Vinton County, Locality 84, c¢; Hocking County, Locality 86, ¢. Gen-
erally distributed in the Black Flint member, c.
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Fenestella venusta Mather?

1915 Fenestella venusta. Mather, Bull. Den. Univ., Vol. XVIII, p. 114, PL IV,
Figs. 9-10a.
Morrow Group: Arkansas and Oklahoma.

Remarks.—A species of Fenestella very closely related to F. venusta,
is common in the Black Flint member. Unfortunately all the speci-
mens observed were too poorly preserved to be identified with confidence.

'Horizon and locality.—Black Flint member: Jackson County,
Locality 87, ¢; Vinton County, Localities 91, 92, c.

Fenestella, several species

Remarks.—Specimens belonging to the genus Fenestella, which
are too poorly preserved to be identified specifically, were found in the
Lower and Upper Mercer members at the localities listed below. Prob-
ably several species are represented.

Horizon and locality.—Lower Mercer limestone: Scioto County,
Locality 31, ¢; Jackson County, Locality 32, r. Upper Mercer member:
Muskingum County, Locality 68, r.

Genus Polypora McCoy

Polypora fastuosa Foerste

1887 Pdlypora fastuosa. Foerste, Bull. Den. Univ., Vol. 2, p. 82, PL 7, Figs. 9 a-d.
Coal Measures: Flint Ridge and Bald Knob, Ohio.

Remarks.—Specimens agreeing with the form described by Foerste
as Polypora fastuosa are common in the Lower Mercer limestone of
Muskingum and Licking counties and occur less abundantly in the
McArthur member. Considerable variation exists in the size of indi-
viduals, and Foerste suggests that two distinct species, differing prin-
cipally in size, may be included in the term; however, as the material
at, hand is for the most part rather poor, a subdivision is at present
unjustifiable.

Horizon and locality.—Lower Mercer limestone: Perry County,
Locality 35, ¢; Muskingum County, Localities 43, 45, ¢; Licking County,
Lacalities 46, Flint Ridge, 47, 48, 49, ¢. McArthur limestone: Hocking -
County, Locality 86, r.

Polypora, several species

Remarks.—A few specimens of bryozoans belonging to the genus
Polypora were obtained from the Lower Mercer limestone, but no

6—G. B. 25.
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specific identification could be made owing to the poorly preserved
condition of the material. Probably several species are present.

Horizon and locality.—Lower Mercer —member: Muskingum
County, Localities 27, 28, r.

Genus Pinnatopora Vine

Pinnatopora whitii Foerste

1887 Glauconome whitii. Foerste, Bull. Den. Univ., Vol. 2, p. 78, Pl. 7, Figs. 4 a-c.
Coal Measures: Flint Ridge, Ohio.
1887 Pinnatopora whitii. Foerste, Bull. Den. Univ., Vol. 2, p. gv.

Remarks.—Pinnatopora whitii has been found only in the Lower
Mercer limestone of Muskingum and Licking counties where it is of
fairly common occurrence. The longest specimen obtained measures
13.5 mm. A number of excellently preserved individuals are among
the collections studied which differ in no way from the description and
figures of Foerste’s species. -

Horizon and locality.—Lower Mercer limestone:  Muskingum
County, Localities 29, 43, 45, r; Licking County, Localities 47, 48, c.

Pinnatopora sp.

Remarks.—A specimen belonging to the genus Pinnalopora was
obtained from the Upper Mercer member and probably represents a
different species than P. whiiiz. The state of preservation, however,
is too poor to permit specific identification.
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