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PALEONTOLOGICAL SURVEY
OF THE PENNSYLVANIAN ROCKS
OF THE EASTERN KENTUCKY COAL FIELD:
PART 1, INVERTEBRATES

Donald R. Chesnut, Jr.

ABSTRACT

Morse (1931) conducted the last paleontological survey of the Eastern Kentucky Coal Field almost
60 years ago. Substantial new information generated by mapping, as well as sedimentological, strati-
graphic, and paleontological studies, now justify a new paleontological survey of these rocks. This
survey is a compilation of both the new and old information.

Lithologic analysis reveals at least 41 marine zones in the coal field. Paleontological analysis
shows that a variety of faunal communities existed, and many of the marine zones contain abundant
and diverse faunal assembleges. However, the biostratigraphic resolution of invertebrate fossils is
apparently very poor compared to the lithostratigraphic resolution of the coal-bearing beds.

INTRODUCTION

The last paleontological survey of the Eastern Ken-
tucky Coal Field was conducted by Morse in 1931. A
substantial amount of information has been made avail-
able since Morse's time. Perhaps most significant is the
geologic mapping of Kentucky at a scale of 1:24,000 by
the joint U.S. Geological Survey-Kentucky Geological
Survey geologic quadrangle mapping program. In addi-
tion, new highway construction and coal mining have ex-
posed much rock that would have been otherwise cov-
ered. Moreover, numerous paleontological and strati-
graphic studies have been conducted since 1931. The
present paleontological survey was undertaken to take
advantage of this new information.

The present study is a compilation of paleontological
and lithological information concerning surface expo-
sures of marine and brackish strata of the Eastern Ken-
tucky Coal Field. The compilation is made from pub-
lished reports and geologic quadrangle maps, unpub-
lished theses and coal resource notes, as well as field
observations. Geologic quadrangle maps used in this
report are referenced in Appendix A. Additional informa-
tion was obtained from preliminary paleontological re-
ports prepared by the U.S. Geological Survey (the PR—
series; see Appendix B for a list of unpublished paleonto-
logical reports used in this study). Because this paper is
a literature survey, taxonomic nomenclature cannot be
verified, and many of the genera and species names re-
ported need to be revised to accepted modern usage.
Taxonomic verification and revision await future studies.

Descriptions of the marine and brackish-water strata
are arranged in ascending stratigraphic order. The strati-
graphicframework used here is that developed by Ches-
nut (1988a—b) (Fig. 1). In this framework, the Breathitt
Formation is informally elevated to group status and
subdivided into eight informal formations. Correlations
of coal beds and intervening strata are those developed
by Rice and Smith (1980). Brackish-water and marine
assembleges are outlined in Chesnut (1981). Reported
stratigraphic occurrences of the fossil biota are shownin
Appendix C.

DARK RIDGE MEMBER

According to the stratigraphic framework of Chesnut
(1988a-b), the Dark Ridge Member (Bottom Creek for-
mation, Breathitt Group) occurs between the underlying
Warren Point Sandstone and the overlying Sewanee
Sandstone of the Lee Formation. Both sandstones are
equivalent to the Middlesboro Member of the Lee For-
mation as mapped in the Cumberland Thrust Sheet, as
well as to the lower part of the New River Formation in
West Virginia (Fig. 1). The Dark Ridge Member contains
the Cumberland Gap coal bed and several thin, un-
named coal beds.

Englund and others (1964) reported calcareous shale
at this level in the Middlesboro North Quadrangle. In ad-
dition, Charles Rice, T. W. Henry (USGS), and | ex-
amined a fossiliferous shale at this level in the pilot tun-
nel of the Cumberland Gap Tunnel Project in the
Middlesboro South Quadrangle in 1988. T. W. Henry re-
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Figure 1. Stratigraphic framework of the Pennsylvanian rocks of the Eastern Kentucky Coal Field, developed by Chesnut
(1988a-b), with projected zonation schemes. Continued on following pages.
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Figure 1 (continued). Stratigraphic framework of the Pennsylvanian rocks of the Eastern Kentucky Coal Field, developed by
Chesnut (1988a-b), with projected zonation schemes.
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Figure 1 (continued). Stratigraphic framework of the Pennsylvanian rocks of the Eastern Kentucky Coal Field, developed by
Chesnut (1988a-b), with projected zonation schemes.
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ported the following faunain U.S. Geological Survey Pa-
leontology Branch Paleontological Report PR-0212:

BRYOZOA
Rhombopora sp.
indeterminate ramose (fenestellid)[?]

BRACHIOPODA:
Colediumcf. C. torvum Grant
Composita sp.
Orthotetes sp.
Punctospirifer transversa (Mather)
Reticulariina(?) sp.
Sandia welleri (Mather)

PELECYPODA:
Acanthopecten sp.
indeterminate pectenid
Nuculopsis sp.
Paleyoldia sp.
Parallelodon? sp.
pectenid, genus indeterminate
Phestia sp.
Sanguinolites sp.
Wilkinga sp.

GASTROPODA
Euconospira sp.

CEPHALOPODA:
indeterminate nautiloid

ECHINODERMATA:
crinoid? columnals

Froelich (1972) reported calcareous shales with ma-
rine fossils, including pelecypods and brachiopods, in a
lower shale unit of the Middlesboro Member in the Wal-
lins Creek Quadrangle. This unit may be equivalent to
the Dark Ridge Member.

COAL CLIFF AND
HENSLEY MEMBERS

The Coal Cliff member (Alvy Creek formation,
Breathitt Group) is herein informally named for a shale
sequence located at Coal Cliff in the Nevelsville Quad-
rangle. Location information and a measured section for
the type locality are provided in Appendix D. The Coal
Cliff occurs above the Stearns No. 2 coal bed and below
the Rockcastle Sandstone (Bee Rock Sandstone) of the
Lee Formation and the level of the Beaver Creek coal
bed. Fossils that | collected from the type locality were
sent to Charles Rice (USGS) in 1979 and then to the
USGS Paleontology and Stratigraphy Branch for identi-
fication. The following fauna were identified (PR-0205):

BRACHIOPODA
Cleiothyridina sp.
Composita sp.
Hustedia cf. H. mormoni (Marcou)
Hustedia cf. H. miseri Mather
productoid, genus indeterminate
Spiriferellina? [Punctospirifer?] sp.
PELECYPODA
?Astartella concentrica (Conrad)
Aviculopecten aff. A. germanus Miller and Fab-
er
Edmondia sp.
Lithophaga? sp. indeterminate
Nuculopsis (Nuculanella) cf. N. (N.) subrotun-
data (Girty)
Palaeoneilo sp.
pectenoid, genus indeterminate
Permophorus sp.
Phestia prolongata (Morningstar)
Pseudoconocardium sp.
Septimyalina sp.
GASTROPODA
Borestus sp.
Euconospira? sp.
Euphemites sp.
Glabrocingulum (G.) sp.
Gosseletina? sp.
Meekospira sp.
Mourlonia sp.
new genus, aff. Worthenia n. sp.
Palaeostylus? [Pseudozygopleura?] sp.
Platyceras sp.
Retispira sp.
Straparollus (Euomphalus) sp.
Trepospira (T.) illinciensis (Worthen)
gastropod, lirate turbinate, indeterminate
CEPHALOPODA
Ephippioceras ferratum (Cox)
Liroceras sp.
orthoconic nautiloid, genus indeterminate

COELENTERATA
Cladochonus sp.
horn coral
TRILOBITA
Sevillea aff. S. trinucleata (Herrick)

OSTRACODA
ostracodes

The Coal Cliff Member is recognized in several
places along the westem belt of outcrop of Lower Penn-
sylvanian rocks. Hester and Leung (1978, p. 16—17) re-
ported a black shale with Lingula at this level inthe Pow-
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ersburg Quadrangle. In addition, the following geologic
quadrangle maps report potential marine or brackish
strata:

Livingston(?): Shale and sandstone containing lin-
guloid brachiopods and worm burrows (strati-
graphic level uncenrtain).

McKee(?): Fragments and molds of marine bra-
chiopods in a 10-inch-thick siltstone below the
level of the Tattler coal bed (stratigraphic level
uncertain).

| collected a small number of fossils from a marine
zone on U.S. Highway 25 near Fort Sequoyahinthe Liv-
ingston Quadrangle. These fossils (PR—0207) were sent
by way of Charles Rice to the Paleontology and Stratig-
raphy Branch of the U.S. Geological Survey for identifi-
cation. They listed the following fauna:

BRACHIOPODA
Composita sp. indeterminate
Lingula sp. indeterminate
Oehlertella sp. indeterminate
Pustulan. sp. A

TRACE FOSSILS
Conostichus .
other trace fossils

| have also collected pelecypods from canneloid
shales (shale member A) in the Stearns No. 1 and 11/,
coal zones, just above the mid-Carboniferous unconfor-
mity, inthe Barthell Quadrangle. R. M. C. Eagar (person-
al commun.) has identified them as the brackish-water
pelecypod Anthraconaia. The brackish-water shales oc-
cur several tens of feet below the level of the Coal Cliff
member.

The Coal Cliff member and shale member A are prob-
ably laterally equivalent to the Hensley Member (Alvy
Creek formation, Breathitt Group), which crops out
along Pine and Cumberland Mountains. Examination of
geophysical logs in southeastem Kentucky indicates
thatthick coarsening-upward sequences, typical of most
marine zones in eastern Kentucky, are common in the
Hensley Member. Further examination of the poorly ex-
posed Hensley will perhaps reveal marine or brack-
ish-water fossils.

SHALE MEMBER B

The informal shale member B (Grundy formation,
Breathitt Group), which crops out along Pine Mountain,
occurs belowthe Naese Sandstone. Eagar (1970, 1975)
reported the brackish-water pelecypod Anthraconaiacf.

A. ohioensis in the Whitesburg and Roxana Quad-
rangles.

SHALE MEMBER C

Eagar (1970, 1975) described a shale sequence
(herein, member C, Grundy formation, Breathitt Group)
overlying the Naese coal bed in the Balkan and Whites-
burg Quadrangles. He identified the following brack-
ish-water fauna from these shales (apparently, the Pa-
leontology and Stratigraphy Branch of the U.S. Geologi-
cal Survey identified Eagar’s specimens from this stra-
tum and other strata described in the following sections
in PR-0193):

PELECYPODA:
Anthraconaiasp. cf. A. ohioensis (Morningstar)
Curvirimula sp. ranging between C. belgica
(Hind) to C. trapeziforma (Dewar)

OSTRACODA:
Carbonita sp.

CRUSTACEA:
Palaeestheria sp. cf. P. ortoni (Clarke)

VERTEBRATA:
Drydenius cf. D. molyneuxi (Traquair)
Elonicthys aitkeni Traquair (scales)
Elonicthys sp.
Rhizodopsis sp.

The following geologic quadrangle maps report po-
tential marine strata:

Elkhorn City and Harman: Silty shales containing
limestone concretions overlying the lower Ban-
ner coal; linguloid brachiopods and molluscan
shells are associated with the concretions.

Hellier and Clintwood: Silty limestone concretions
in shale above Bee Rock Sandstone.

DAVE BRANCH SHALE

The Dave Branch shale (Grundy formation, Breathitt
Group) is herein informally named for a shale sequence
exposed near Dave Branch at the Laurel River Dam in
the Sawyer Quadrangle. A measured section and local-
ity description are given in Appendix D. The Dave
Branch shale occurs above the Pine Creek sandstone
beds (upper part of the Bee Rock Sandstone) and below
the Laurel River Dam sandstone beds (Greb and Ches-
nut, 1989b). | have discovered a variety of marine trace
fossils at the base of this unit at the type locality. These
trace fossils include Zoophycos, Rhizocorallium, and
several unidentifed forms.
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Greb and Chesnut (1989a, b) have also found pro-
ductoid and orbiculoid brachiopods from approximately
equivalent rocks below the Hazel Patch sandstone in the
Billows Quadrangle. In addition, | have found a calcare-
ous sandstone with large spherical calcareous concre-
tions at or near this stratigraphic level in the Whitley City
Quadrangle.

Several geologic quadrangle maps record marine
strata at this level:

Bangor: Shale with linguloid brachiopods.

Beattyville: Marine fossils in ironstone concretions
occurring between the Beattyville and Gray-
hawk coal beds.

Garrison and Pond Run: Sandstone with worm
burrows.

Saxton and Jellico East(?): Some shales locally
containing Lingula (stratigraphic level uncer-
tain).

Norman C. Hester (unpub. field notes) also reported
worm burrows and brachiopods in the Scranton Quad-
rangle.

A possible correlative of the Dave Branch shale is a
shale sequence that crops out along Pine Mountain and
in Pike County. Eagar (1970, 1975) published the follow-
ing list of marine and brackish-water fauna between the
Clear Fork and Splitseam coal beds in Balkan, Wallins
Creek, and Whitesburg Quadrangles:

BRACHIOPODA
Anthracospirifer sp.
Composita? sp.
Hystriculina? sp.
Juresania sp.
Lingula sp.
Linoproductus nodosus (Newberry)

COELENTERATA
Lophophyllidium? sp.

BRYOZOA
ramose forms
fenestrate forms

PELECYPODA
Anthraconaia? cf. A. ohioensis (Morningstar),
anthraconautiform
Aviculopecten sp.
Curvirimula sp.
Curvirimula-like sp.
Myalina sp.
Schizodus sp.
Septimyalina? sp.

Wilkingia sp.
OSTRACODA
Geisina arcuata (Bean)
Cypridina[?] sp.
OTHER ARTHROPODS
Palaeestheria sp. cf. P. ortoni (Clarke)
phyllocarid carapaces
“Cyclus” sp.
xiphosurids cf. Euproopssp. cf. E. danae (Meek
and Worthen)

The following geologic quadrangle maps in Pike
County have described marine strata at this level:

Elkhorn City and Harman: Linguloid brachiopods
and molluscan shells associated with calcare-
ous concretions in shales above the the Elswick
coal bed.

Hellier and Clintwood: Silty, calcareous concre-
tions in shale overlying the Elswick coal bed.

Majestic, Hurley, and Wharncliffe: Fossils, includ-
ing brachiopods, in shale and sandstone overly-
ing the Elswick coal bed.

Preliminary paleontological reports from the U.S.
Geological Survey (PR-0139,-0151,-0192) list the fol-
lowing fauna from strata questionably correlated with
this member:

BRACHIOPODA

Antiquatonia morrowensis (Mather), var.

Composita? sp.

Cranaena? sp.

Orbiculoidea? sp.

Linoproductus sp.
GASTROPODA

Platyceras (Orthonychia) sp.
OSTRACODA (from thin sections)

geisinidean

kirkbyacean

kloedenellacean

indeterminate forms

FORAMINIFERIDA
Earlandia minuta (Cushman and Waters)
irregularly coiled tubiform

SHALE MEMBER D

A shale sequence overlying the Grayhawk coal bed
(and laterally equivalent coal beds) is herein informally
called shale member D (Grundy formation, Breathitt
Group). The following geologic quadrangle maps report
potential marine strata:
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Lick Creek: Shale with calcareous concretions in-
dicated above the Splash Dam coal bed.

Majestic, Hurley, and Wharncliffe: Thin, but per-
sistent shale bed with brachiopods about 15
feet above the Splash Dam coal bed.

Manchester: Shale with calcareous concretions
indicated above an unnamed coal bed (= Gray
Hawk coal bed).

Millard: Canneloid shale containing linguloid bra-
chiopods between the Hagy and Splash Dam
coal horizons.

Sturgeon: Shale with iron-rich chernt concretions
containing fossils, including brachiopods, about
30 feet above the Gray Hawk coal bed.

Norman C. Hester's unpublished field notes for the
Scranton Quadrangle indicate a shale at this level that
contains linguloid brachiopods and trace fossils.

MOLUS SHALE MEMBER

A shale sequence overlying the Hagy coal bed is
herein informally called the Molus shale member
(Grundy formation, Breathitt Group); it is named after
Molus, Kentucky (Wallins Creek Quadrangle), where
Eagar (1970, 1975) discovered a brackish-water fauna
at this level.

Strata previously mapped as the Eagle Shale or
Eagle Limestone in Kentucky, which overlie the Hagy
rider coal bed, are not laterally equivalent to the Penn-
sylvanian stratotype for the Eagle Shale (Chesnut, in
press a). Instead, these strata are laterally equivalent to
the Molus shale. The following geologic quadrangle
maps in Pike County, describe marine strata at the level
of the Molus:

Elkhorn City and Harman: Shale with calcareous
concretions, and articulate and linguloid bra-
chiopods.

Jamboree: Shale with calcareous concretions.

Lick Creek: Shale with calcareous concretions,
and marine invertebrate fossils.

Majestic, Hurley, and Wharncliffe: Shale with lime-
stone beds and nodules, fossiliferous sand-
stone, and marine fossils.

Matewan: Shale with calcareous concretions and
marine fossils, including pelecypods, gastro-
pods, and brachiopods.

Eagar (1970, 1975) listed the following fauna:

PELECYPODA:
Anthraconaia sp., anthraconautiform variety
Curvirimula sp.

OSTRACODA:
Carbonita bairdioides, C. ex. gr. altilis-inflata
Geisina? sp.

Preliminary paleontological reports from the U.S.
Geological Survey (PR-0142, —0190) list the following
fauna:

BRACHIOPODA
Linoproductus nodosus? (Newberry)
Tornquistia sp.

PELECYPODA
Nucula sp. 1
Nucula sp. 2
Nuculopsis aff. N. girtyi Schenck
Wilkingia sp.

GASTROPODA
Bellerophon (Pharkidonotus) n. sp.
Glabrocingulum (G.) 7 n. sp.
lanthinopsis sp. indeterminate
Straparollusn. sp. aff. S. (Amphiscapha)

catilloides (Conrad)

CEPHALOPODA
Mooreoceras sp.

ECHINODERMATA
Paragassizocrinus kendrickensis Strimple and
Knapp

OSTRACODA
Healdia sp.

Marine strata also occur just below the Molus. Marine
or brackish-water shale (shale member E) occurring be-
tween the level of the Hagy and Hagy rider coal beds
was reportedin the following geologic quadrangle maps:

Elkhorn City and Harman: Hagy coal overlain by
severalinches of canneloid shale containinglin-
guloid brachiopods.

Lick Creek: Calcareous shale and siltstone indi-
cated above the Hagy coal bed.

Millard: Shale with calcareous concretions and
thin limestone bed; linguloid and articulate bra-
chiopods in canneloid shale at Hagy coal posi-
tion.

PARTRIDGE SHALE MEMBER

A marine sequence overlying the Mason coalbed and
its lateral correlatives is herein informally referred to as
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the Pariridge shale member (Grundy formation,
Breathitt Group). Harned (1979) indicated a marine
zone with calcareous shale and calcareous concretions
at this level in the Appalachian, Balkan, Evarts, Ewing,
Flat Gap, Nolansburg, Pennington Gap, Rose Hill, Varil-
la, Wallins Creek, and Whitesburg Quadrangles. In addi-
tion, the following geologic quadrangle maps provide ev-
idence for potential marine strata at this level:

Beattyville: Thin bed of sandstone about 35 feet
below the Manchester coal bed containing
small brachiopods and gastropods.

Dorton: Shale with calcareous concretions indi-
cated in the Millard coal zone.

Grayson: Lee sandstone locally cemented by cal-
cite.

Harlan: Shale with marine fossils indicated be-
tween unnamed (Mason) and Hance coal
zones.

Leighton: Sandstone laterally equivalent but not
continuous with the Corbin Sandstone locally
bioturbated.

Manchester: Calcareous concretions in sand-
stone below the Manchester coal bed.

Millard: Linguloid and articulate brachiopods in
roof shale of the upper Millard coal bed.

Oldtown: Sand-filled worm burrows in thin-bedded
sandstone and siltstone..

Paintsville: Linguloid brachiopods in shale at one
locality of Lee sandstone.

Pikeville: Shale containing a few marine inverte-
brate fossils about 50 feet above the Bingham
(Manchester) coal bed.

Portersburg: Sandstone below the Manchester
coal bed calcareous when fresh.

West Liberty: Lingula in carbonaceous shale be-
low unnamed (Manchester) coal bed; calcare-
ous concretions in the upper part of the Lee
Sandstone.

BETSIE SHALE

The Betsie Shale Member (Pikeville formation,
Breathitt Group) is a coarsening-upward shale, silt-
stone, and sandstone sequence overlying the Manches-
ter coal bed and the Corbin Sandstone Member of the
Lee Formation (Rice and others, 1987). The Betsie was
mapped as the Cannelton Limestone in many quad-
rangles. A sandstone in the upper part of the Betsie

Shale has been mapped informally as the Frozen sand-
stone.

Evidence for marine or brackish-water strata in the
Betsie Shale is found in the following geologic quad-
rangle maps:

Argillite: Shale and siltstone above unnamed
(Manchester) coal bed and Lee Formation lo-
cally containing calcareous lenses and marine
fossils.

Ault: Thin, ferruginous sandstone bed at unnamed
(Manchester) coal horizon containing marine
fossils.

Balkan: Shale with linguloid brachiopods.

Barcreek: Shale with limestone bed, and brachio-
pods.
Belfry: Siltstone with calcareous concretions.

Blaine(?): Shale interlaminated with siltstone and
sandstone, commonly burrowed (stratigraphic
level uncertain).

Broad Bottom: Calcareous concretions, pelecy-
pods, and linguloid and articulate brachiopods.

Bruin(?): Calcareous sandstone and marine fos-
sils, including brachiopods.

Campton: Shale and calcareous siltstone and
sandstone with limestone beds and calcareous
concretions; Frozen sandstone locally calcare-
ous; linguloid and articulate brachiopods, cri-
noids, cephalopods, gastropods, pelecypods,
and corals.

Elkhorn City and Harman: Shale with calcareous
concretions containing linguloid brachiopods.

Grahn: Thin, calcareous or ferruginous sandstone
bed containing marine fossils above the Lee
Formation .

Harold: Siltstone with calcareous concretions.

Heidelberg: Sandstone lenses above the Man-
chester coal bed locally containing siderite con-
cretions that may be burrow fillings.

Hellier and Clintwood: Shale with calcareous con-
cretions containing marine fossils, including
corals, and articulate and linguloid brachio-
pods.

Isonville: Shale overlying unnamed (Manchester)
coal bed locally containing a few marine fossils;
sandstone beds locally calcareous.

Jackson: Calcareous shale containing fossils
overlying the Vancleve (Manchester) coal bed.







