
VEY
111

ill '71



auw^^ica Sou^ac/mnu o/ ^ycience^^

RECEIVED BY EXCHANGE

///^r



NOV 4 1913







Digitized by the Internet Archive

in 2011 with funding from

California Academy of Sciences Library

http://www.archive.org/details/marylandgeo511913mary



N0V4 1913

''^-y
OF ^?^^^'^

MARYLAND GEOLOGICAL SURVEY

LOWER DEVONIAM

TEXT





MARYLAND

GEOLOGICAL SURVEY

LOWER DEVONIAN

TEXT

fr^^^-

BALTIMORE

THE JOHNS HOPKINS PRESS

1913



ZU Borb (§aiiimott (pteee
IKE, MD., U. S.



COMMISSION

PHILLIPS LEE GOLDSBOROUGH, . . . President.

go\t;enob of Maryland.

EMERSON C. HARRINGTON,

COMPTROLLER OF MARYLAND.

IRA REMSEN, Executive Officer.

PRESIDENT OF JOHNS HOPKINS UNIVERSITY.

R. W. SILVESTER, Secretary.

PRESIDENT OF MARYLAND AGRICULTURAL COLLEGE.





SCIENTIFIC STAFF

WM. BULLOCK CLAEK, State Geologist.

SUPERINTENDENT OF THE SURVEY.

EDWAED B. MATHEWS, . . Assistant State Geologist.

CHAELES K. SWAETZ, Geologist.

EDWAED W. BEEEY, Geologist.

J. T. SmGEWALD, JE., Geologist.





LETTER OF TRANSMITTAL

To His Excellency Phillips Lee Goldsbokough,

Governor of Maryland and President of the Geological Survey Com-

mission,

Sir:—I have the honor to present herewith the fifth volume of a series

of reports dealing with the systematic geology and paleontology of Mary-

land. The preceding volumes have dealt with the Eocene, Miocene, Plio-

cene and Pleistocene, and Lower Cretaceous deposits and the remains of

animal and plant life which they contain. The present volume treats of

the Lower Devonian deposits and their contained life, a knowledge of

which is very important from an educational and scientific standpoint.

I am. Very respectfully,

WM. BULLOCK CLARK,

State Geologist.

Johns Hopkins University,

Baltimore, January, 1913.
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PREFACE

The present volume is the fifth of a series of reports dealing with the

systematic geology and paleontology of Maryland, the Lower Cretaceoias,

Eocene, Miocene, and Plio-Pleistocene deposits having already been fully

described.

The present volume is devoted to a consideration of the Lower Devonian

deposits and their contained faunas. The Devonian rocks are represented

in western Maryland by a very thick series of limestones, sandstones, and

shales, often containing abundant remains of the marine life that flour-

ished at the time they were deposited in the yarymg seas that covered the

present site of the Alleghanies.

The discussion of the Lower Devonian is the combined work of a num-

ber of individuals, most of whom are specialisto in their respective fields

of research. It also embodies the results of dissertations submitted to

the Johns Hopkins University by Dr. E. B. Eowe, since deceased, by Dr.

D. W. Ohem, now State Geologist of Oklahoma, and by Dr. T. P.

Maynard, formerly Assistant State Geologist of Georgia.

Dr. Charles Schuchert of Yale University has contributed a chapter on

Devonian Geography and the systematic parts treating of the Lower

Devonian Echinodermata and most of the Brachiopoda.

Dr. Charles S. Prosser of the Ohio State University has prepared the

historical review and bibliography.

Dr. Charles K. Swartz of the Johns Hopkins University has revised the

stratigraphic results of the various contributors both in the field and in

the office. He has edited the work of the different authors and has written

the chapter on correlation, as well as the systematic account of the

Ccelenterata.

The Maryland Geological Survey has had the benefit of the cooperation

of the United States Geological Survey. Mr. George W. Stose of that

organization has cooperated in the field work, and also furnished several

of the photographs used in the present volume.
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Especial acknowledgment is due to Dr. John M. Clarke, Director of the

New York State Geological Survey, not only for advice and assistance, but

for the use of a large number of drawings first employed in the classic

volumes on the Paleontology of New York.

The authors are also greatly indebted to Dr. Edward 0. Ulrich of the

United States Geological Survey for his constant interest in the progress

of the work and his very material assistance in connection with many

disputed points in the discussion. Dr. Ulrich and Dr. R. S. Bassler, of the

United States National Museum, have also prepared the systematic por-

tions relating to the Bryozoa and Ostracoda.
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INTRODUCTION
BY

C. K. SWARTZ, CHARLES SCHUCHERT, AND CHAS. S. PROSSER

GENEEAL RELATIONS OF THE DEVONIAN '

Murchison, eminent among the early students of the geology of Great

Britain, recognized a series of strata in western England rich in remains

of marine life, to which he applied the name Silurian System. These

beds are succeeded by others, red in color, continental in origin, and

characterized by a fauna comprising many species of fishes and eurypte-

rids, the latter being primitive Arthropoda (Merostomata) that at times

attained great size. The red beds were termed the Old Red Sandstone.

They are overlain in turn by the rocks of the Carboniferous System.

Murchison and Sedgwick later visited Devonshire, England, where

they found a series of intricately folded and faulted rocks penetrated by

numerous igneous injections, and which hence differ greatly from the

less deformed strata of western England. To these rocks they gave the

name Devonian System from the locality in which they were found. The

strata contain a meager marine fauna which is poorly preserved owing to

the metamorphic character of the rocks. Lonsdale, who studied the corals,

came to the conclusion that the Devonian fauna is intermediate in age

between the Silurian and Carboniferous systems of western England, bas-

ing his deduction upon the fact that the fossils found in it possess a de-

velopment of life intermediate between that of the Silurian and Carbonif-

erous systems. The Devonian strata of southwestern England were thus

shown to be of the same general age as the Old Red Sandstone of the

^ Contributed by C. K. Swartz.
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more uorthern districts, a conclusion whicli has been abundantly, verified

by later investigations.

Murchison and Sedgwdck subsequently visited the lower valley of the

Ehine in Germany where they found a far better development of Devonian

strata, abounding with the remains of marine life. These beds which they

and their successors have shown to be of the same age as the Devonian of

England, have become in reality, if not in name, the type of the Devonian

System of the world.

The Sandberger brothers later studied the Devonian of the Rhine in

greater detail and showed that it may be divided into three parts which

they termed the Lower, Middle, and Upper Devonian. These divisions

differ both in their lithology and their contained faunas. The Lower and

Upper Devonian consist chiefly of sandstones and shales, -while the Middle

Devonian is formed more largely of limestone.

The limits of the Devonian were not clearly defined by the earlier

students. This arose from the conditions in the regions where the sys-

tem was first studied. In western England the marine fossiliferous

Silurian passes by numerous transition beds into the almost unfossil-

iferous red rocks of the Old Eed Sandstone, affording no sharp line of

division. In Devonshire also, the base of the Devonian is poorly shown.

Hence the relation of the Silurian and Devonian is not well defined

in the localities where they were first named. In the Ehine A*"alley the

contact of the Silurian and Devonian is also poorly exposed and the

Silurian is absent over much of that area.

There are extensive series of strata, rich in marine fossils, in the Hartz

Mountains and in Bohemia that were referred by early students to the

Silurian System. The strata of Bohemia are particularly profuse in

organic life and have been made famous by Barrande in his great work,

" Systeme Silurien du Centre de la Boheme." Keyser, following a sugges-

tion of von Beyrich, established the Devonian age of the upper part of the

supposed Silurian strata of these regions, basing his correlation upon a

detailed comparison of the organic life of the Lower Devonian beds of the

Hartz, Bohemia and the Ehine Valley. His general results have remained

secure although modified in many details by later workers.
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The Devonian of Europe tlius presents two veiy distinct types of sedi-

mentation. Tlie norther]!, or continental type of sediment, is best ex-

hibited in northern England and Scotland and consists of red rocks usually

unfossiliferous but containing locally numerous remains of fresh or

brackish water fishes. The fish fauna was early made famous by the

studies of Hugh Miller upon the Old Eed Sandstone of Scotland. The

southern type consists of marine limestones, sandstones, and shales, con-

taining an extensive fauna. It outcrops in numerous areas between

Devonshire on the west and Russia on the east, extensive exposures occur-

ring in Belgium, the Ardennes, the Ehine Valley, the Hartz Mountains,

and in Bohemia. It probably extends under cover with little interruption

between the limits named.

Turning to Xorth America the Devonian is found in two widely sepa-

rated areas, an eastern and a western. The western region, situated east

and west of the Eocky Mountains, contains strata which differ so greatly

from those of the east in the character of their contained organisms that

no further discussion of them is necessary in this connection.

The Devonian of eastern America was first critically studied by James

Hall and his associates of the New York Geological Survey. Hall recog-

nized the following Devonian formations referring them to the Devonian

and upper part of the Silurian in his later work.

Catskill

Chemung
Ithaca

Portage

Genesee

Tully

Hamilton
Marcellus

Upper Helderberg

Cauda-Galli Grit

Oriskany

Lower Helderberg

In his earliest work Hall placed the base of the Devonian at the base of

the Catskill which closely resembles the Old Eed Sandstone of England,

and referred the underlying marine fossiliferous strata to the Silurian
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although he subsequently placed it at a lower horizon. In 1845 de

Vemeuil visited North America. He examined the sections in New York

in company with James Hall and placed the base of the Devonian at the

base of the Oriskany at which point it long remained in most works on

American geology. Keyser in his study of the Devonian strata of the

Hartz and Bohemia pointed out the Lower Devonian age of the Helder-

berg of North America, a conclusion which has been more fully estab-

lished by the labors of Clarke and Schuchert. The base of the Devonian

is drawn at the base of the Helderberg ' in the present volume, in harmony

with the work of the latter investigators.

The Devonian of Maryland is divided into the following formations

and members

:

Upper

Catskill red sandstone formation

Jennings sandstone and shale
formation

Chemung sandstone member
Parkhead sandstone member
Woodmont shale member
Genesee black shale member

•e !
Middle Eomney shale formation

Hamilton shale member
Marcelhis black shale member
Onondaga shale member

Oriskany sandstone formation
Ridgely sandstone member
Shriver chert member

Helderberg limestone forma-
tion.

Becraft member
New Scotland member
Coeymans member
Keyser member

The Devonian of Maryland forms a part of the Appalachian Province

which extends from New York southward in the Appalachian Mountains

and Plateau. The resemblance of the formations to those of the north-

em part of the area is so close as to establish their essential identity both

in lithology and fauna, and hence the similarity of the conditions under

See the more extended discussion by Schuchert.
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which they were deposited, the chief difference being the development of

the Keyser limestone in Maryland, an earlier phase of the Helderberg than

has hitherto been recognized in New York, and the profusion of life in

the Oriskany. In Lower Devonian time' the Helderberg and Oriskany

seas stretched southward from New York to beyond Maryland. The Middle

Devonian was ushered in by a slight deepening of the seas in ]\rar}'land,

clays being deposited near the shore in Onondaga time, while limestone

was formed in the open sea farther west. The shales were long believed to

be of Marcellus age but have since been shown by Kindle to have been

formed in Onondaga time. The Marcellus and Hamilton sediments of

Maryland so closely resemble those of New York in their lithology and

their forms of life as to leave little doubt that they were deposited in the

same basin and under similar conditions.

The Upper Devonian introduces one of the most interesting chapters

of the history of this period. At the beginning of Upper Devonian time

a fauna appears comprising few species, one of which, Ilypothyris

cuboides, is found at such widely separated points as New York, north-

western America, the Ehme Province, Russia, and China. It seems,

therefore, to have encircled the northern hemisphere in its journeys. The

cuboides fauna lasted but a short time. In later Middle Devonian time

the sea had deepened throughout the west in North America. The de-

scendents of the Middle Devonian shore-loving brachiopods of the eastern

area continued to live in the shallower waters where they received

new species from the Atlantic and by their combination formed the

Ithaca fauna. The deeper waters off shore were invaded by forms that

differed greatly from all that preceded them in this region. They consist

chiefly of goniatites (cephalopods with angular sutures), and minute

pelecypods. The rarity of bracliiopods is conspicuous. This assem-

blage, termed by Clarke the Naples fauna," is believed by him to have

journeyed from its home in northeastern Arctic Russia via northwestern

America to New York and eastward to the Rhine Valley where it is found

in a similar position, its route being indicated by the progressive develop-

' See Schuchert's discussion of Paleogeography in this volume.
= N. Y. State Mus. Mem. No. 6, 1903. This fauna is also known as the Intu-

mescens fauna from its guide species, Manticoceras intumescens.
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ment of the species. x\d early colony arrived in New York in Genesee

time while the main body appeared in Portage time. The accompanying

map (fig. 1) shows the conditions in New York as interpreted by Clarke.

The Naples fauna inhabited the Genesee province in the west and the Ithaca

fauna dwelt in the Ithaca province in the central part of the state, while

Fig. 1.—Sketch map showing the biologic provinces of the Upper Devonian
sea in the New York area. (After Clarke.) = Oneonta Province; I =: Ithaca

Province; Gn == Genesee Province, Naples subprovince; Gc = Genesee Province,

Chautauqua subprovince.

an embayment, closed in the northeast, existed in the vicinity of Albany

in which lived fresh and brackish water species. The last is termed the

Oneonta province by Clarke. As the level of the sea oscillated, leading to

the interleaving of the two types of containing sediments in central New
York, the Naples and Ithaca faunas migrated back and forth. That these
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faunas ranged southward into Maryland is shown by the occurrence of the

Naples fauna in abundance in the Genesee and lower beds of the Woodmont

member of the Jennings formation of the western sections and the replace-

ment of the Naples fauna by the Ithaca fauna in the upper teds of the

Woodmont member in the eastern sections, while it still continued to live

in the west, indicating conditions essentially similar to those that existed

in New York at this time.

It results that three independent faunas coexisted in this province in

early Upper Devonian time, their range being determined by the physical

conditions under which they dwelt, while they migrated back and forth as

WEST WESTERN MARYLAND EAST

CATSKILL FORMATION

CARINATUS

ROMNEY FORMATION, HAMILTON MEMBER TROPIDOLEPTUS CARINATUS FAUNA

Fig. 2.—Diagram showing probable relations of the Upper Devonian faunas

and sediments in Western Maryland and adjacent areas.

these conditions varied. These faunas were succeeded in the Mar}'land

region by species of purer Hamilton type, characterized especially by the

presence of Tropidoleptus carinatus, one of the dominant forms of life of

the Hamilton. This assemblage, termed the Parkhead fauna, probably

arrived before the disappearance of the Naples fauna from western New

York. The Naples fauna of western New York and the Parkhead fauna

of Maryland were finally displaced by the arrival of the Chemung fauna

which differed greatly from the Naples fauna and had many points of

resemblance with species of Middle Devonian time. That species of purer

Hamilton type continued to live somewhere in the adjoining regions is

shown by the temporar}^ return of the Tropidoleptus carinatus fauna in
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Chemung time, following a shallowing of the sea. This recurrence was,

however, of brief duration and the Chemung species again became domi-

nant, occupying the region until the close of marine conditions. The

shifting and migrating of these faunas with the varying physical condi-

tions constitutes one of the most remarkable aspects of Devonian history.

The relations of the sediments and faunas in western Maryland and

adjacent areas in Upper Devonian time is shown in the accompanying

text figure.

Toward the close of the Devonian the continent was elevated on the

northeast. Upon the surface of the low western land were numerous lakes

and embayments in which thick deposits of red clays and sands were

formed, which progressively encroached southward and westward upon the

waters of the neighboring seas. These sediments are termed the Catskill

formation in the Appalachian Province because of their extensive develop-

ment in the Catskill Mountains of New York. The formation has variable

significance in different localities and is expressive of sedimentation rather

than of a definite unit of time. It is a significant fact that land conditions

were ushered in at the beginning of Devonian time in extreme north-

western Europe, in Middle Devonian time at Gaspe on the St. Lawrence

Gulf, and in Upper Devonian time in Maryland and eastern New York.

Continental conditions appear later and later in passing westward until

west of the Appalachians marine conditions prevail entirely. The transi-

tion from marine to non-marine conditions was not abrupt but was at-

tended by numerous oscillations. In this manner the red sediments of the

eastern United States thin towards the west where they are interpenetrated

and replaced by marine deposits. In all these areas the continental deposits

are similar red, and occasional green, beds bearing macerated remains of

plants and fragments of fishes. The Devonian was finally terminated by a

subsidence of the continent and a new invasion of the Mississippi seas in-

troducing Lower Carboniferous time.

The accompanying table shows the correlation of the Devonian deposits

of Maryland with those of Pennsylvania, New Jersey, and New York.

The State of Maryland is divisible into three main topographic prov-

inces. The eastern division is a flat coastal plain but recently elevated



Maryland Geological Survey 31

RELATION OP THE DEVONIAN FORMATIONS OF MARYLAND TO THOSE
OF PENNSYLVANIA, NEW YORK AND NEW JERSEY

Maryland Pennsylvania! |
New York^ New Jersey'

Catskill formation
Catskill formation

Catskill formation

Jennings
format'

n

Chcmimg
member Chemung formation

Skunnemunk
conglomeratec

Parkhcad
member

.1 S
Enfield member

1
Is

li

Ithaca
fauna Portage formation

|

£ S Ithaca member

Naples
fauna

Sherburne
member

Bellvale shale

Genesee
member Genesee formation

|
Genesee formation

c

Romney
format'n

Hamilton
member Hamilton formation Hamilton formation Monroe shale

g Marcellus
member Marcellus formation

3
Onondaga
member

Marcellus formation

Onondaga formation

Newfoundland grit

S Onondaga limestone

Oriskany
format'n

Ridgely
niembe r

Oriskany formation

Stormville shale

Oriskany formation
Oriskany sandstone

Shriver
member Port Ewen formation

Kingstone shale

Helder-
berg
format'n

Beeraft
member Beeraft formation Beeraft limestone

Lower Helderberg
formation (upper
part)

NewScotl'd
member

New Scotland
formation

New Scotland lime-
stone

Coeymans
member

Kalkbcrg formation* Stormville sandstone*

.2

Coeymans formation Coeymans limestone

S

Keyser
member

HartnageF Ulrichs

3 Manlius«of
east'nN.Y.

Transi-
tion beds

Rondout Rondout Rondout cement beds

Cobleskill

Decker
FerryRosendale

Decker Ferry lime-
stone

Wilbur

1 Lesley, 2d Geol. Surv. Pa., Final Report, vol. ii, 1892.
- Hartnagel, N. Y. State Mus., Handbook No. 19, 1912. The Upper Devonian is compared with the
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from beneath the sea, containing sediments of IMesozoic and Cenozoic

age. The central is the Piedmont Phiteau consisting largely of ancient,

greatly defonned rocks. The western division is known as the Appa-

lachian Province and is formed largely of Paleozoic rocks. It is in this

division that the Devonian strata are found. The Appalachian Province

is divisible into the Appalachian Valley and the Appalachian Plateau.

The Appalachian Valley subprovince embraces most of the present Appa-

lachian Mountains, extending from the eastern foot of the mountains to

the high escarpment of the Alleghany Plateau on the west. The sedi-

ments of this subprovince M'ere elevated above the sea at the close of

Paleozoic time and folded, producing the ancient Alleghany Mountains

which are quite distinct from the present mountains of this region. The

ancient mountains were reduced by erosion nearly to the level of the sea,

the resulting surface being a plain of great extent—the Schooley pene-

plain. This plain was subsequently uplifted by successive stages to form

a great dome whose surface was dissected by streams. In this manner

deep valleys were cut, separated by high divides, forming the present

Alleghany Mountains upon whose level-topped crests are still to be seen

traces of the ancient peneplain. The present mountains are thus the

result of stream erosion.

The Appalachian Plateau occupies the western portion of the State and

lies at an elevation of nearly 3000 feet above the sea. It is a portion of

the same ancient plain which has undergone less extensive dissection

owing to the fact that its strata are but slightly folded and its drainage

descends by gentle declivities toward the west. The Devonian strata form

a large part of the surface of the Appalachian Valley subprovince and

occupy a lesser portion of the Appalachian Plateau. Their study presents

much difficulty because the strata are involved in the intricate folding of

the ancient Appalachian Mountains and are extensively covered by the

forests which clothe the slopes of the present ridges. Many admirable

sections are, however, exposed in the valleys cut by the existing streams.

The Appalachian Province presents scenes of great beauty and dignity.

To one who climbs the mountain summits the ridges with their even sky-

lines, due to the preservation of the ancient peneplain upon their crests,
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frequently appear as great waves fixed ujioii a sea wiiieli stretelies as far

as the eye can reach. The less rugged scenery of tlie Appahicliian IMateau

is at times scarcely less attractive.

Tiie thickness of the Devonian of Maryland is about 11,<»()0 feet, com-

pared with '.MOO feet for the Silurian and :Vm) i'eet for the Carboniferous.

PALEOGEOGRAPHY OF THE DEVONIAN '

I'aleogeography treats of ancient or geologic geography, the word hav-

ing been first used by the Phiglish paleontologist Eobert Etheridge, in his

presidential address before the Geological Society of London in 1881.

Paleogeographic maps, however, were made long before the word origi-

nated, the first one having been constructed in 18(13 by the late Professor

James D. Dana. Since that time u|)ward of 3.")0 such maps have been

published, about half of which relate more or less directly to North

America.

If restricted to base maps of the State, the paleogeography of Mary-

land would teach very little. To understand the various ancient in-

vasions of the seas and oceans into this region, it is necessary to know

the connections with marine waters that have at different times flooded

the North American Continent. These constitute extensions of the Gulf

of Mexico and the Atlantic, Arctic, and Pacific oceans. In the study of

any fossil fauna, either from the biologic or evolutionary or from the time

or stratigraphic side, its marine source or genetic relationship must be

known; until this is ascertained tiierc can be no certainty regarding

stratigraphic correlations with " standard sections." To this end, in-

formation has been accumulating for a century, and it is now possible to

make preliminary [jaleogeograpliic maps. Like all pioneer work, how-

ever, those here offered will doubtless undergo considerable change, yet

it is belie\ed that such changes will not be fundamental in character,

but rather those in which the plotted shore-lines will be altered, thus

causing the continental seas to take on other forms than the ones here

illustrated.

' Contributed by Charles Schuchert.
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In a general way the present outline of the ]!^orth American Continent

has been maintained since the beginning of the Paleozoic era. It is

probable, however, that throughout the Paleozoic the eastern margin was

of wider extent, since almost no rocks of this era are known along the

Atlantic slope of the old land mass Appalachia. To the north of this

ancient land was another known as Acadia (includes Taconia and Nova

Scotia, see Plate lY). This has been subjected to much lateral pressure

and during the Paleozoic it was undoubtedly mountainous, the Atlantic

often invading the region between the ranges. Many times during that

era these lands were thrust upward and landward by the settling or deep-

ening of the Atlantic Ocean, due to the periodic shrinkage of the earth,

Acadia being more frequently thus acted on than Appalachia. The thrust-

ings again and again renewed the elevation of the lands, enabling the re-

juvenated streams that flowed from the latter to deposit their loads of

muds, sands, and lime, which are now seen as the shales and slates, sand-

stones and quartzites, limestones and marbles, throughout the State of

Maryland. During most of the Paleozoic, eastern Maryland figured as

part of Appalachia and what was here worn away by weatlier and rain was

dumped by the then existing streams into the Appalachian Sea. The

eastern shore of this interior sea was originally some miles east of

Harper's Ferry, and by the time the Devonian was reached it had

made its way west to North Mountain. From late Ordovician time

to near the close of the Mesozoic era, Maryland was land east of Harper's

Ferry, to far east of the present shore. The lands within the Paleozoic

continental seas of North America and those bounding them are shown on

Plate IV. It should be understood, however, that this map is a synthetic

one and does not illustrate any definite period. The areas designated are

those least subject to the invasion of Paleozoic continental seas.

The marine waters that have invaded Maryland are extensions of the

oceans, in the east as more recent overlaps of the Atlantic and in the west

as the Appalachian Sea of Paleozoic age. The latter body of water at

times connected with the Atlantic but more often with the Gulf of Mexico

and other waters that came from the Pacific and Arctic oceans. These

overlaps and seas were all shallow, and constitute the continental seas of

Dana, so named because they lie on the continent and not in i
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basin between the continental masses as do the oceans and mediterraneans.

These seas are illustrated on Plate III, this map being synthetic like the

previous one. The various continental seas of Paleozoic time which

covered western Maryland, were very shallow, probably never more than

two to live hundred feet deep. Into these basins the streams unloaded

deposits of great thickness, in Pennsylvania amounting to about 30,000

feet during the Paleozoic era. At no time, however, was the Appalachian

Sea a deep sea, certainly not in the sense that the Atlantic Ocean is deep,

and it is now well known that continental seas subside gently under load-

ing, maintaining a fairly constant depth; at times, also, they are com-

pletely filled by detrital matter from the land.

These continental seas are not constant like the oceans, but periodically

overflow the land along more or less definite areas. The flood is at

first small, but gradually spreads farther and farther until in most cases

the waters of two or more oceans become united. The invasion then

begins to disappear, accomplishing this far more rapidly than in extending

over the land. These phenomena constitute the submergences or trans-

gressions and the emergences of stratigraphers, there being eleven such

cycles in American Paleozoic formations.

Some of these floods are due to the subsidence of the land flooded, this

being particularly true of the Appalachian Sea., but in most areas there is

no movement of the land. The waters of the oceans rise and flow more

or less widely over the stationary continents. In great part this may be

accounted for by the wearing away of the lands and the distribution of this

eroded material in the water areas. Suess has well said :
" Every grain

of sand which sinks to the bottom of the sea expels, to however trifling a

degree, the ocean from its bed." If the present continents above sea-level

were unloaded into the ocean, the strand-line would become elevated or

positive to the height of 650 feet. Such a displacement of the sea would

inundate North America in areal extent not unlike the submergence of

the Devonian transgression, illustrated in the paleogeographic map of the

Late Hamilton (Plate IX)

.

While the seas and oceans are slowly loading through the wearing away

of the rocks of the continents, the internal mass of the earth is also shrink-

ing, and the accumulating stresses thus set up finally reach the breaking
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point. The oceans then begin slowly to subside, drawing away the con-

tinental seas from the lands and establishing new ranges of mountains or

rejuvenating the old ones along the continental borders. Further, as the

earth's diameter periodically lessens, the planet attains a somewhat quicker

daily revolution, the days are thus progressively shortened, and the oceanic

waters flow toward the equatorial zone during the period of shrinking,

being drawn away mainly from the polar regions. It has been computed by

Barrell " that a general shrinkage of the earth to the extent of one mile

in mean radius will result in an increase of equatorial over polar radius

of about 95 feet; a shrinkage of ten miles will result in a relative increase

of about 950 feet The equatorial bulging for each mile of radial

shrinkage may therefore be spoken of as from 90 to 100 feet. In latitude

35° the water level will suffer no change. At the poles it will sink some

60 feet, and at the equator it will rise about 35 feet."
^

These cycles of land submergence and emergence are world wide and

most of them are thought to be recorded more or less definitely in most

continents. That there are exceptions is well known from the geology of

Africa. This continent has almost no marine Paleozoic record ; only the

Oriskany equivalent is present in a limited region along the southeast

coast. In all lands where there is a marine record, however, it is thought

that the formations will naturally arrange themselves into diastrophie

cycles, and that these cycles represent the systems of rocks or the periods of

time of geology."

It has long been known that the Devonian succession and faunas vary

greatly in different regions of North America. The succession along the

Appalachian Mountains, from New York to central Virginia, is har-

monious, but when these formations and faunas are contrasted with those

of Ohio and Indiana, and especially with those of Missouri and Iowa, great

differences are found to exist. The Appalachian region and that of

Missouri-Iowa have almost no species in common. These marine differ-

ences are due to isolation and different oceanic connections, the western

' Bull. Geol. Soc. America, vol. xx, 1910, pp. 507-508.

' Those wishing to study this subject in greater detail are referred to a

memoir by the writer entitled: Paleogeography of North America, Bull. Geol.

Soc. America, vol. xx, 1910, pp. 427-606, pis. xlvi-ci.
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waters having liad their origin in the Arctic and Pacific oceans, wliile the

eastern seas were in communication witli tlie Athintie and Gulf of Mexico.

To discover tliese connections is the work of paleontologists, a,s the record

to he deciphered is mainly contained in the fossils entombed in the strata.

The formations of the Apjsalachian region have faunas and species that are

often quite like those of Europe, yet at other horizons these are very differ-

ent. 1'he Eiiropean connections are more frequently from the northern

portion of that continent, but every now and then Mediterranean affinities

are discovered. In the former case the faunas traveled back and forth

along the Xorth Atlantic shores, while those of the Mediterranean region

migrated via Gondwana, a vast transverse land that in the Paleozoic and

probably throughout the ]\Iesozoic united India, Madagascar-Africa, and

the Brazilian portion of South America.

An examination of the six paleogeographic maps of Devonian time here

presented shows that the Appalachian Sea had two connections with the

Atlantic Ocean. In the north, throughout the Lower Devonian, the

St. Lawrence Sea opened into the Appalachian trough, and in the former

waterway are seen the distinctive northern. European faunas which Clarke

has so clearly described.' Many of the species are also found in Maryland,

yet the Oriskany faunas of this sea when contrasted with those of the

Mississippi Valley are found to be wholly dissimilar. The latter are of

South American origin, best known in central Brazil. In the medial

Atlantic region there was another opening into the Atlantic during the

greater part of the Devonian. On the accompanying maps it is repre-

sented as crossing New Jersey, because these deposits, which are of con-

siderable thickness and are found in most horizons, are here nearest the

ocean. This break into the Atlantic could not have been farther to the

north, though it may have occurred more to the south, even as far south

as the headwaters of the Chesapeake. Present evidence, however, places

it best across New Jersey. Through this opening came many of the

Middle and Upper Devonian species described from Maryland, besides a

considerable number of the Lower Devonian forms. The Tropidoleptus

fauna of the later Devonian for a long time swarmed through New Jersey

> Memoir 9, N. Y. State Mus., 1908.
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Straits. Another most marked oceanic opening was the Gulf of Mexico

embayment of the Mississippi Valley, but until late Middle Devonian

time none of its faunas reached Maryland. Then and subsequently the

influence of this embayment was slight as far as the composition of the

Appalachian faunas was concerned. The Helderberg life of Oklahoma,

Alabama., Tennessee, and Illinois, however, closely resembled the typical

development in the Appalachian Sea but was very different from that of

the St. Lawrence Sea. In northern Europe the Helderberg faunas are

unknown, but in southern Europe, in Bohemia, they are present in the

Konieprusian limestone. While but few species are common to the two

sides of the Atlantic, it is certain that all belong to the Atlantic realm and

that the southern migration took place along the northern shore of

Gondwana. The same general fauna, but much changed, doubtless by

latitude and somewhat cooler waters, occurs in the St. Lawrence Sea.

These forms may have distributed themselves around the shores of the

North Atlantic, this surely being the path of migration during the

Oriskany. Clarke has termed these migrations " the Coblenzian in-

vasion," its faunas being well known in northern Europe.

The Helderierg Map (Plates V and VI).—The Helderberg series

begins with the Keyser limestone and continues through the New Scot-

land into the Becraft. Underlying these in the Appalachian trough of

Maryland is a thick series of limestones—McKenzie, Wills Creek, and

Tonoloway formations—of late Silurian time. Both series are character-

istic of the southern Appalachian trough, but are unknown over the

greater portion of the North American Continent. The Helderberg

faunas, as such, do not make their appearance before the New Scotland,

yet even in the upper part of the Tonoloway, forms occur, which an-

cestrally are clearly allied to those of the formation first mentioned. As

the New Scotland and Becraft faunas, however, are almost identical with

those of eastern New York, the typical area for the Helderberg, and are

somewhat unlike those of the southern states, the areas evidently had no

direct intercommunication, although both belong to one faunal realm

—

the South Atlantic in connection with the Mediterranean. The Maryland

Helderberg faunas came into this region by way of the New Jersey
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Straits, while the southern faunas are distinctly of Gulf of Mexico origin.

The small Appalachian Sea of Lower Devonian time varied considerably

in area. The later Silurian fonnations extend to Tennessee, but the New

Scotland is not known south of central Virginia. Toward the close of the

latter formation this trough was also much reduced in width, since the

Becraft limestone is known only in the eastern portion, from Virginia to

the Helderbergs. The reduction was continued into the early Oriskany,

as south of Pennsylvania the latter series rests in the western part of the

trough on different horizons of the eroded Helderberg.

The Oriskany Map (Plate VII).—Very early in Oriskany time the re-

stricted sea in the eastern Appalachian trough again spread westward

and attained to southern New York, which had been completely drained

in the Helderberg Mountain area after the Becraft of Helderberg age.

These early Oriskany faunas are direct developments from the previous

Helderberg elements of southern Atlantic derivation. With the exten-

sion of this increasing sea, evolution of marine life became rapid, and

the record is probably more complete in Maryland ajid the adjoining states

than elsewhere. Toward the end of the Oriskany the sea gi-ew shallow

south of New York, more North Atlantic forms (Gaspe) appeared, and

finally the waters were withdrawn for a time from the southern

Appalachian trough. North of Pennsylvania the late Oriskany faunas

were continued in those of the true Oriskany sandstone and the Esopus

grit. The New York Basin at last moved westward through New York,

and the close of the eastern Oriskany series is seen in the Decewville for-

mation of Ontario. These local differences in the strata, their varying

position, and the accumulation of sandstones and black cherts bear wit-

ness to the unrest of Appalachia and to its elevation during the later

portion of the Lower Devonian. The trough south of New York then re-

mained land from the latest Oriskany until the late Onondaga of Middle

Devonian time. While at this time Appalachia was not much elevated,

Acadia began to undergo more and more severe crushing, with considerable

mountain making.

The southern or Gulf cmbayment presents in the Camden formation

only the latest stage of the Oriskany. This fauna, which continues un-
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broken into the southwestern Onondaga of the Middle Devonian, is wholly

nnlike the eastern or Appalachian one. It is clearly linked with the

Brazilian Devonian sea, the faunas of which spread north by way of the

southern Pacific into the Gulf of Mexico, across Central America. Only

a few species are common to this southern and the Appalachian faunas,

these being cosmopolitan brachiopods.

The Middle and Upper Devonian Maps (Plates VIII, IX, and X).

—

The extension of the late Oriskany seas was continued into the Onon-

daga, the southern enibayment spreading most rapidly over featureless

America, along the western side of the Cincinnati Axis. When these

southern waters reached Ontario and northeastern Ohio, they met those

of the Xorth Atlantic, and the faunas of the two areas are found mingled

at the base of the Onondaga, in western Xew York, Ontario, and the

James Bay region. With these warmer waters appeared a horde of reef-

making corals, their best development occurring at Louisville, Kentucky;

Columbus, Ohio; in western Xew York, and across the Niagara River in

Ontario; north far less abundantly in James Bay, and east in the Con-

necticut trough as far north as Lake Memphremagog.

The Onondaga submergence was conlinued, and in the Marcellus stage

of the Middle Devonian the southern waters spread across the medial

region of the Cincinnati Axis in Kentucky into the southern Appalachian

trough, and thus again united with the X"ew York Basin.' In the eastern

area, the sea was turbid, depositing in the main black carbonaceous muds,

with a meager fauna of Atlantic derivation. The mountain ranges of

Acadia had been rejuvenated through elevation, and the rivers flowing

from this land dumped their heavy loads into the northern portion of the

Appalachian Sea. In northeastern Pennsylvania the coarse detrital de-

posits of the Middle and Upper Devonian are about 10,000 feet thick aiid

m Maryland the series is not much less in thickness, but farther south in

the Virginias the strata thin out rapidly. To the north in eastern Xew

York this series also decreases in thickness, most of the Catskill Mountains,

' Since the map of Onondaga time, pi. vlli, was made, Kindle has shown that

the later Onondaga sea was present in western Maryland, and that the

Appalachian trough was invaded somewhat earlier than Marcellus time.
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which are about 4000 feet in elevation, serving as the monument that

bears witness to the industr}' of tlie rivers of tliis area and time. The

Xew Jersey Straits were still open, through which into the Appahichian

trough the slowly changing 'fro/iiilolc/il us rarlii/iliis faunas repeatedly

migrated. In Maryland one Hnds but little of the life of the southern or

Mississippian Sea.

In the simthem Appalachian trough the greatest abundance and variety

of ]\lid(lle Devonian life occur in the Hamilton member of the Korrmey for-

mation, tlie equivalent of the Hamilton formation of New York, but this

habitat was an unfavorable one owing to the extraordinarily rapid accumu-

lation of sand and muds. These faunas were repeatedly snuffed out by the

great quantity of silt that settled upon them, and it is pTobable that only

during the periods of smaller stream discharge and clearer seas could

the permanent region of life—the Atlantic Ocean—again and again dis-

tribute its migratory species and the free-swimming larvge of the abyssal

more or less sessile forms. The muds and sands finally accumulated to such

an extent that the Appalachian Sea was no longer a tit habitat for marine

life, and before the close of the Devonian great areas were exposed as

river deltas. Any fresh or brackish water or land forms that were stranded

or died on these flats were oxidized and completely destroyed by the air,

a fact proved by the barren muds and sands, often red in color, indi-

cating the completeness with which the carbonaceous materials of the

orgajiisms had been removed. Hi places, however, the Atlantic still con-

tinued to communicate with the Appalachian trough, even into the time

of the next higher series, the Bradford of the Mississippian period, its

organic remains being found in northwestern Pennsylvania and eastern

Ohio. Subsequent to the Bradford all Atlantic connections ceased in the

Appalachian trough, and during the rare intervals when marine waters

appeared in Maryland they were derived from the Misvsissippian Sea with

Gulf of ^Mexico connections.
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HISTORICAL REVIEW AXD BIBLIOGRAPHY

'

The prominent physiographic features of western Maryland have long

been known, since it was on the route of the early trails and roads from

the Atlantic to Fort Cumberland and thence across the Alleghany Plateau

to the Ohio Valley. In the early years of the nineteenth century the con-

struction of the National Road and later the surveys for the Chesapeake

and Ohio Canal and the Baltimore and Ohio Railroad were instituted, all

of which added to the knowledge of the topography of the countiy and to

some extent to its geology.

The earliest attempt to classify the formations of western Maryland

and correlate them with the geologic column as then established in

Europe was made by William Maclure in 1809. Maclure accepted the

Wernerian classification and divided the rocks of this country into the

Primitive, Transition, Flcetz or Secondary, and Alluvial. Apparently all

of the Maryland rocks now referred to Devonian were included in Mac-

lure's Transition. This article was subsequently revised, enlarged and

published in book form in 1817. In this work the highest mountains in

western Pennsylvania, Maryland, and a portion of Virginia were referred

to the Transition rocks as well as a strip along the banks of the Potomac

in western Maryland. It contains a colored geologic map of the United

States extending from the Atlantic coast to the western line of Louisiana,

Arkansas, and Missouri. The line separating the Secondary and Transi-

tion rocks crosses Maryland to the east of Cumberland, all west of that

line being referred to the Secondary age, while the Transition rocks ex-

tend eastward to or beyond the Blue Ridge. The map published the fol-

lowing year in the Transactions of the American Philosophical Society

covers a larger area and the line of separation between the Transition and

Secondary rocks crosses Maryland considerably west of Cumberland, so

that only the extreme western part of the State is represented as of

Secondaiy age.

James Shriver in his account of the surveys and examinations for the

Chesapeake and Ohio Canal in 1824, described to some extent the

physiography of Garrett County and made slight reference to its geologv'.

^ Contributed by Charles S. Prosser.
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In 1834: Professor William E. A. Aikin, of Mt. St. Mary's College,

Emmitsburg, Md., published " Some notices of the Geology of the Countr)-

between Baltimore and the Ohio Eiver, with a section illustrating the

superposition of the rocks." The section follows the route of the jSTational

Road from Baltimore through Hancock and Cumberland to Wheeling,

West Virginia. This is one of the earliest attempts to explain the geologic

structure of the mountains and correlate the different formations. It

contains some general account of the limestones and shales to the east and

west of Cumberland tenned Transition, which are now referred to the

Devonian.

The " Report of a Geological Reconnoissance made in 1835 " by G. W.

Featherstonhaugh contains considerable information regarding the

geology of the eastern part of the United States. Featherstonhaugh was. a

U. S. Geologist and while en route westward evidently crossed the

Paleozoic formations of Washington and Allegany counties by way of the

National Road. He was among the first to note the fossiliferous beds in

these counties and reported them about nine miles west of Clear Spring and

at Flint Stone twelve miles from Cumberland. He also describes Shriver

Ridge.

A number of the eastern states organized official surveys during the

thirties and one of the first was Maryland which in 1833 appointed J. T.

Ducatel State Geologist. The Geological Survey of Virginia' was or-

ganized in 1835 with Professor William B. Rogers, of William and Mary

College, as State Geologist, that of Pennsylvania in 1836 with his brother,

Henry D. Rogers, as State Geologist, and the same year that of New York.

The latter State was divided into four districts with William W. Mather,

Ebenezer Emmons, Timothy A. Conrad, and Lardner Vanuxem as

Geologists; but the following year Conrad retired from active field work

on account of ill health becoming State Palaeontologist, Vanuxem became

the Geologist of the Third District and James Hall of the Fourth or

western New York District.

' This was prior to the separation of West Virginia from Virginia which
occurred in 1863, consequently the survey covered what is now known as

Virginia and West Virginia.
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In the annual reports of the Sogers brothers a series of numbers were

used to designate their subdivisions of the Paleozoic rocks. The first

annual report of Henry D. Eogers, published in 183()/ stated that " the

detailed examination of the Appalachian region was begun in the southern

part of Bedford County, and prosecuted during the residue of the season

in this, and the rest of the counties between the Maryland state line and

the Susquehanna Eiver, in one direction ; and in the Cumberland Valley

and the ridge of the Alleghany Mountain, in the other." Professor

Rogers reported that the rocks of this region instead of being in the

Transition class, as generally believed, belonged in the Secondary epoch.

He divided the rocks of the Appalachian region into twelve sets of rocks

to which he gave Arabic numerals in ascending order, applying 1 to the

oldest division, a.nd concluded that " For the classification, the most con-

venient and natural arrangement that otters itself, is a subdivision of the

entire series into two systems, grouping together the three upper rocks

under the name of the Carboniferous- sijftie)i). and the lower nine under

that of the Appalachinn system" (Joe. cit. p. 1"^). The rocks considered

in this volume as Devonian were described under the numbers 6, 7, 8, and

9 ; and in general Xo. 6 included those now called the Helderberg, No. 7

the Oriskany, for which Eogers suggested the name " fossiliferons sand-

stone," No. 8 the Eomney arid Jennings formations, which he called the

"olive state stratum," and No. 9, the Catskill. In Eogers' second

annual report, published in 1838, he definitely introduced the name

" Fonnation " for each of these divisions, changed from Arabic to Eoman

numerals and described thirteen formations.

This system of classification of the Pennsylvania rocks appears to have

been closely followed by William B. Rogers in Virginia and in his report

of 1837, published in 1838, he describes the members west of the Blue

Ridge. The rocks which are now referred to the Devonian are described

under the numbers 6, 7, 8, and 9 and there are frequent references to their

exposures to the south of the Potomac River in the northern counties of

what is now West Virginia. His report for 1839, published in 1840, cor-

rectly referred the arch of Wills Mountain to formation IV and for the

' Rogers, First Annual Rept. of State Geologist |of Pennsylvania!, 1836, p. 10.
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first time identified tlie succeeding formations from this mountain west-

wai'd nearly to the summit of Dans Mountain.

Ducatel's reports of Maryland considered mostly the topography of west-

ern Mainland and its economic rather than stratigraphic geology. The

report for 1840, published in 1841, gives a description of the physical

geography of Allegany (which then included Garrett) and Washington

counties together with some account of their geology. It contains a topo-

graphic map of western Maryland from South Mountain to the western

border, a " Geological profile of the Cumberland and National Roads "

and states that between Sideling Hill and Dans Mountain the prevailing

rocks are limestone, red sandstone, and slate.

On the " Geological map of the Middle and Western States " accom-

panying Professor James HalFs report of the Fourth District of New

York, published in 1843, the southwestern continuation of certain New

York formations is shown across Pennsylvania, Maryland, and Virginia.

Pour different colors are used to represent those formations now referred

to the Devonian, all of which cross western Maryland, and the following

names and grouping are given in the legend: Helderberg limestones in-

cluding grits and sandstones, Hamilton group including Tully limestone

and Genesee slate, Portage and Chemung groups, and Old Eed Sandstone.

The outlines of the formations in Maryland are credited to the State

Geologist, Professor J. T. Ducatel.

The (ieology of Pennsylvania, or Professor Henry D. Eogers' final

report, was finished in 1858 and in this work in addition to the Roman

numerals for the formations, appeared what has been called the trans-

cendental nomenclature of Rogers. He stated that " it became apparent

to the State Geologists of Virginia and Pennsylvania, Professor W. B.

Rogers and myself, that none of the existing systems of nomenclature—

•

neither the imported Britisli ont's, nor the narrowly local geographical ones

of New York—were applicaMr to our strata."' The Paleozoic rocks

were di\i(k'(l into fifteen formations or series for which he used terms

significant of their relative age "'the words employed suggesting meta-

phorically the ditt'erent natural periods of the day." " In this elassifica-

^ Geology of Pennsylvania, vol. i, Preface, p. vi.

"Ibid., p. vli.
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tion Xo. I became the Primal (Dawn) series; while the series now re-

ferred to the Devonian with their ]^ew York equivalents as correlated by

Professor Eogers were the Pre-meridian (Forenoon) or Lower Helder-

berg limestone of New York; the Meridian (Noon) or Oriskany sandstone

;

the Post-meridian (Afternoon) or the Cauda-Galli and Schoharie grits

and Upper Helderberg limestone; the Cadent (Declining Day) or Mar-

cellus slate, Hamilton group and Genesee slate ; the Vergent (Descending

Day) or the Portage flags and Chemung group and the Ponent (Sunset)

or Catskill group/ The Second Geological Survey of Pennsylvania, how-

ever, under the directorship of Lesley abandoned this fanciful nomencla-

ture, correlated the majority of the Pennsylvania formations with those

of New York and used the New York names.

Professor Hall visited Cumberland in 1856, examined to some extent

the geology of the region and a large collection of fossils owned by Mr.

Andrews, which, later, he purchased. The following year he published in

the Tenth Regent's Report the preliminary description of fifteen species

obtained from the Lower Helderberg limestone, Oriskany sandstone and

Hamilton shales in the vicinity of Cumberland.

In 1859 the text of volume iii of the Palaeontology of New York was

published, followed by the plates in 1861. This was the first work in

which a large number of fossils from the Devonian of Maryland were

described and figured and it marked a great advance in the knowledge of

the paleontology of the State. Sixty-two species and one variety are re-

ported from the Lower Helderberg and Oriskany sandstone of Cumber-

land, of which six species and one variety were described and figured for

the first time from the Lower Helderberg and twenty-six species from the

Oriskany. Another species confined to Cumberland, Maryland, was de-

scribed and figured from the Lower Helderberg and six additional ones

were reported from that locality. The Oriskany also contained eight

additional described and figured species which were confined to Cumber-

land and fifteen more were reported from that locality.

Philip T. Tyson, the State Agricultural Chemist of Maryland, in 1860

published his first report, which shows a decided advance over the earlier

^Itid., pp. vii and 107, 108.
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geological reports of the State. He divided the rocks of the entire State

into 24 divisions, some of which were again divided, and each one was

called a formation. In general the formations extending into Pennsyl-

vania and Xew York were correlated with the formations of those States,

the Pennsylvania name being given first, followed by that of the New

York reports. Those now included in the Devonian System are as follows :.

Formation No. 15a, Pre-nieridian limestone of Pennsylvania, Lower

Helderberg of Xew York; formation No. 15b, Meridian series of Pennsyl-

vania, Oriskany sandstone of New York; fonuation No. 16a, Cadent

slates and shales of Pennsylvania., Marcellus slate, Hamilton group and

Genesee slate of New York; formation No. 16b, Vergent series of Penn-

sylvania., Portage flags and Ithaca and Chemung groups of New York

and formation No. 17, Ponent series of Pennsylvania, Catskill group of

New York. It also contains the first colored geological map of Maryland

on which is shown the distribution of the different formations. There are

three colors for what is now recognized as Devonian, the Pre-meridian and

Meridian being grouped together as No. 15, the Cadent and Vergent as

No. 16 and the Ponent or Catskill as No. 17. There is also a structural

section extending from the western line of the State due east to Hancock

and thence southeast to Chesapeake Bay.

Hall in volume iv of the Palseontology of New York, published in 1867,

reported eleven species of brachiopods from the Hamilton of Maryland.

Most of the succeeding volumes of this great work have contained de-

scriptions and figures of new species from the Maryland Devonian, figures

of Maryland specimens or reported the occurrence of other species in that

State.

In 1876 Mr. Jed Hotchkiss published a work on Virginia containing

a colored geological map of Virginia and West Virginia, which had been

colored by Professor Wm. B. Eogers in 1873. The Devonian rocks are

shown by a single color; but apparently only formations VIII and IX are

referred to this system.

In 1880 Mr. Howard Grant Jones published a paper on the Cumber-

land or Potomac Coal Basin containing a section from the Lower Barren

Measures down to what he called the Pocono sandstone. This section
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differed so strikingly from the generally accepted correlation and struct-

ure of this region that the following spring Dr. I. C. White reexamined

the Potomac River section from Piedmont to the summit of Knobly

Mountain on the West Virginia side of the river to the east of Keyset. Dr.

White's paper is a valuable addition to the knowledge of the structural

and stratigraphical geolog}^ of western Allegany County and shows con-

clusively that the quartzose sandstone capping Wills Mountain, which Mr.

Jones called the Pocono, is the White Medina (Tuscarora), while the red

beds below instead of representing No. IX (Catskill) as Mr. Jones

supposed, are the Ked Medina (Juniata). The 440 feet called the Lower

Mountain Limestone by Jones, is identified by White as the Lower Helder-

berg and the lower 2000 feet of red shale on the Potomac which Jones sup-

posed to be a repetition by folding of No. XI (Mauch Chunk) is correctly

referred by White to the Catskill (Hampshire).

The geology of Bedford and Fulton counties, Pennsylvania, bordering

those of Paleozoic Maryland, was published in 1883 by Prof. John J.

Stevenson who fully adopted the New York classification and whose

accurate correlation has given this work a permanent value.

Professor Wm. B. Rogers prepared the list of geological formations

found in Virginia and West Virginia for the first edition of MacFarlaiie's

Railway Guide published in 1879, in which he gave the New York names

first place, while in two parallel columns are given the equivalents in the

Roman numbers of the Pennsylvania and Virginia annual reports and the

names of the Pennsylvania final report. The same scheme of classifica-

tion was used in explaining the colors on " Hotchkiss' Geological Map of

Virginia and West Virginia." The geology by Prof. W. B. Rogers, pub-

lished in 1884, is a reproduction, with some changes, of the one published

in 1876. The Devonian is given as composed simply of Nos. VIII and IX

and is represented by a single color.

In the second edition of MacFarlane's Railway Guide, published in

1890, I. C. White prepared the " Table of geological fonnations in West

Virginia" (p. 337) in which he fully adopted the New York names,

although the Pennsyhaiiia numbers are given in another column, but the

names of Rogers' final report are not mentioned.



Maryland Geological Survey 49

Professor G. H. Williams in 1891 described briefly the formatious in

the vicinity of Hancock and Cumberland, illustrated by figures the geo-

logical structure and used the Xew York names for the formations. The

same number of the Johns Hopkins University circulars contained a pre-

liminary catalogue of the Paleozoic fossils of Maryland by Charles R.

Keyes, and a large majority of the species are credited to the Lower

Helderberg, Oriskany, and Hamilton formations.

Mr. Darton published in 1892 " Notes on the Stratigraphy of a portion

of Central Appalachian Virginia " in which new names are proposed for

many of the Paleozoic formations of the Virginias. This paper contained

the first description of the Monterey sandstone, the Romney shales and the

Jennings and Hampshire formations.

The geological portion of the World's Fair Book on Maryland written

by Professors G. H. Williams and W. B. Clark and published in 1893,

contains a description of the Devonian geology of the Appalachians proper

and the Alleghany Plateau (pp. 46-49) in which in general the New York

names are used for the Maryland Paleozoic formations, although in the

legend of the geological map, which was edited by Prof. Williams, the

names of the New York fonnations are followed in parenthesis by the

equivalent ones proposed by Mr. Darton. Four divisions of the Devonian

are represented on the map. These are the Helderberg (Lewistown)

limestone; Oriskany (Monterey) sandstone; Chemung-Hamilton (Jen-

nings-Romney) slates and shales, and the Catskill (Hampshire) red

sandstone. The map also gives a structural section from east to west

across the State.

Mr. Darton stated in his paper of 1892 that the names proposed for the

Paleozoic fonnations had been selected for the geological maps of Appa-

lachian Virginia to be published by the U. S. Geological Survey. The

Piedmont folio was published in 1896. It covers the southern part of

Garrett County in which the Jennings and Hampshire formations of tliat

area are mapped and described, and the southwestern corner of Allegany

County. The following formations, now referred to the Devonian, are

represented on the map and classified as Lewistown limestone and chert-

lentil forming the upper part of the Silurian, jMonterey sandstone given

4
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as transitional, and the Devonian composed of the Eomney shale, and the

Jennings and Hampshire formations.

In 1897 the first volume of the Maryland Geological Survey appeared

in which Prof. Clark described the Maryland formations and gave first

the name adopted by the U. S. Geological Survey, for its Virginia and

West Virginia folios, followed in parenthesis, by the name of the equiva-

lent New York stage or series. On the geological map the rocks now re-

ferred to the Devonian are represented by four different colors with the

following explanation : Lewistown (L. Helderberg-Niagara) , Monterey

(Oriskany), Jennings-Eomney (Chemung-Hamilton), and Hampshire

(Catskill). Later and more complete investigations have shown that in

all essential characters the majority of the Paleozoic formations of Mary-

land agree with those of New York and Pennsylvania.

Prof. Charles Schuchert published a paper in 1900 on the "Lower

Devonic aspect of the Lower Helderberg and Oriskany formations

"

which contains a section of the Helderberg limestone and Oriskany sand-

stone as shown at the " Devil's Backbone " on the Baltimore and Ohio

Eailroad to the northwest of Cumberland. In a subsequent paper he

changed to some extent his identification of the subdivisions of the Helder-

berg limestones bringing them more nearly in harmony with the results

obtained by Dr. Eowe and the writer. The former paper gave an extended

review and discussion of the Lower Devonian of Europe and America.

The same year Dr. John M. Clarke again reviewed the evidence regard-

ing " The Devonic age of the Helderbergian fauna and the base of the

Devonic System in New York " and considered the arguments " from

correlation," " from the intrinsic character of the fauna," and " from

stratigraphy." In this review Dr. Clarke stated that " the strongest

demonstration of its Devonic affinities is intrinsic " and derived from the

study of the New York Helderberg fauna.

In 1900 " The Geology of Allegany County," by Dr. C. C. O'Harra,

was published in the Allegany County report. It contains a full de-

scription of the formations of Allegany County together with an account

of their stratigraphy, areal distribution, and of the character and origin

of their sediments. The Devonian is given as composed of the Helderberg
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(its first appearance in the Devonian in the Maryland reports), Oriskany,

Komney, Jennings and Hampshire formations, the detailed description

of which is given on pp. 94-109. The nomenclature and classification of

the formations are those adopted by Messrs. Clark, Prosser, and Rowe for

the Maryland formations. The accompanying map gives the areal distri-

bution of the formations described in the county, while the legend gives

their thickness together with a very condensed account of the geology and

soils of the county.

During the same year Bailey A\'illis published his paper on " Paleo-

zoic Appalachia or the Histor}' of Maryland during Paleozoic time " in

which land and water areas are discussed and illustrated by maps. Under

the Devonian its early shallow waters and lowlands and the later high-

lands are described. This includes a description of the wide extent of the

Devonian lowland, the character and thickness of the deposits, the topog-

raphy of the highlands and the character of the Devonian deformation.

In 1901 the writer published an article on " The Palezoic formations of

Allegany County, Maryland." The different formations of the county,

ranging from the Juniata of the Ordovician to the Dunkard of the Permian

are described and correlated Avith the formations of New York and

Pennsylvania, as far as they are represented in those states. The Coey-

mans, New Scotland, and Becraft formations of the Helderberg series

of New York are identified and described for the first time in Maryland.

The Eomney formation is described as composed of the Marcellus shale

and Hamilton beds of New York, the Jennings formation as composed

of the Portage and Chemung of New York and the Hampshire as rep-

resenting at least part of the Catskill formation of New York. The

Helderberg limestone, Oriskany sandstone, Eomney, Jennings, and

Hampshire formations are referred to the Devonian System.

In 1902 Dr. George C. Martin published an account of the geology of

Garrett County in which he fully discussed its stratigraphy, structure and

the interpretation of its sedimentary record, and gave the areal extent,

lithologic description and taxonomy of its various formations. Only two

of the Devonian formations, the Jennings and Catskill, are exposed in

the county, and these are described on pp. 85-90. The Atlas contains a
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map showing the areal distribution of the ditferent formations and soils,

while the legend gives the thickness and a very- condensed description of

the geology and soils. Schuchert in 1903 published a paper " On the

Lower Devonic and Ontario formations of Maryland " in which the de-

posits of the Cumberland Ba^in are quite fully described. Under the

Devonian the Coeymans, Xew Scotland, and Becraft limestones of the

Helderberg and the Orislvany formation are discussed in considerable

detail and paleontologic evidence given for their correlation. It contains

a complete composite section from the Juniata formation to the base of

the Marcellus shale, in which the thickness and description of zones,

locality of sections and correlation with New York formations are given.

In 1903 H. S. Williams' bulletin on The Correlation of Geological

Faunas appeared. This contained a brief discussion of the Komney forma-

tion of western Maryland. Professor Williams found all of the dominant

species of the Tropidoleptus carinatus fauna in the list of Komney species

furnished him by the MTiter and concluded that " This is sufficient to es-

tablish the extension of the Tropidoleptus fauna, in its integrity, as far

south in the Appalachian trough as Maryland.''

In 1904 the writer published an article entitled the " Description and

Correlation of the Komney fonnation of Maryland " which gave a con-

densed description of the formation together with some account of the

evidence favoring the correlation of the lower member with the Marcellus

shale and the upper with the Hamilton beds of New York. The European

equivalents and the general distribution was also discussed.

In 1906 Dr. E. M. Kindle published a paper on the Faunas of the

Devonian section near Altoona, Pa., a locality about 65 miles northeast of

Cumberland. This paper recognizes the Oriskany, Marcellus, Hamilton,

Nunda (Portage), and Chemung faunas near Altoona and therefore is

important in corroborating the correlation of the Maryland Devonian

formations with those of New York.

The Physical Features of Maryland, by Professors Clark and Mathews,

published in 1906, contains an accurate condensed account of the Devonian

period. The Lower Devonian is divided into the Helderberg formation,

composed of the Coeymans, New Scotland, and Becraft members, and the
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Oriskany formation; the Middle Devonian is divided into the Eomney

formation made up of the Marcellus and Hamilton members; while the

Upper Devonian consists of the Jennings formation composed of the

Genesee, Portage, and Chemung member?, and the Hampshire formation.

This report was accompanied by a new geological and agricultural soil

map of the State bearing date of 1907, on which the distribution of the

Devonian formations, viz., Helderberg, Oriskany, Eomney, Jennings,

and Hampshire is shown.

Dr. C. K. Swartz published a preliminary article on " The Ithaca

Fauna in Maryland " in 1907 which was followed in 1908 by a more ex-

tended one on the succession of faunas in the Portage and Chemung for-

mations of Maryland. These two papers contain the first account of the

Ithaca fauna in Maryland which, together with the subjacent Naples

fauna, occurs in the Portage member of the Jennings formation.

In the Mercersburg-Chambersburg Folio of the U. S. Geological Survey,

published in 1910, the area in Pennsylvania just to the north of Wash-

ington County, Maiyland, is described by George W. Stose. The Helder-

berg limestone is considered the youngest formation of the Silurian

System which is shown in the southwestern part of the Mercersburg quad-

rangle, the one located directly northeast of the Hancock quadrangle.

From this area certain species of fossils are listed which " are referred to

the Coeymans ('Lower Pentamerus '") horizon of the Helderberg lime-

stone of New York," while from the upper part of the limestone other

species were obtained which are stated to be " undoubtedly a New Scot-

land ('Delthyris shaly limestone') fauna." Furthermore it was stated

that " A Becraft fauna was also found in this formation in the Hancock

quadrangle by the Maryland Geological Survey, so that correlation of the

formation as a whole with the New York Helderberg is positively es-

tablished."
'

Under the Devonian System it is stated that " Few outcrops of the

Oriskany formation are present m the Mercersburg quadrangle," from

which but three Oriskany species were reported and from just outside

(west) of the quadrangle eight additional ones, and this is stated to be

^Loc. cit.. Field Edition, p. 86.
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" a typical upper Oriskany fauna, and other Oriskany species are found in

adjoining areas, so that correlation with the Oriskany of New York is

established." ' The Eomney and Portage shales, which are apparently

recognized as two formations, '" are faulted out at the surface " in the

Mercersburg quadrangle. The northwestern corner of the quadrangle is

covered by higher rocks which are referred to the Chemung formation.

Only "'
Spirifer mesistrialis, Choneies scitula, Schuckertella chemungensis

arctostriatiis, and undetermined Bryozoa " were obtained from these rocks

in this quadrangle ; but nine species are listed from the Hancock quad-

rangle. Mr. Stose states that " These forms are not all diagnostic of the

typical Chemung of New York, as recently restricted by Williams to the

Spirifer disjunctus fauna. Spirifer disjunctus was not found in the

Mercersburg quadrangle and its range was therefore not determined. In

the Hancock quadrangle the lower part of this formation, characterized

by the presence of sandy strata with granular sandstone beds, does not

contain the typical Chemung or Spirifer disjunctus fauna but a recurrent

Hamilton fauna characterized by Spirifer mesistrialis. In New York the

sandy strata that characterize the Chemung at Chemung Narrows, the

type locality, descend below the base of the Spirifer disjunctus fauna

toward the east, and the Chemung fonnation there includes strata that

contain a Spirifer mesistrialis fauna. The formation in the Mercersburg

quadrangle is therefore mapped as Chemung."
"

Finally, it is stated that " Eed arkosic sand and shale of the Catskill

formation occur just beyond the northwest comer of the Mercersburg

quadrangle No fossils except unidentified plant remains have

been found in tliis formation, but its lithologic character and stratigraphic

position establish its correlation with the Catskill of New York and north-

eastern Pennsylvania. It is undoubtedly a land or fresh-water deposit

replacing the upper part of the marine Chemung."

'

In 1910 Dr. C. K. Swartz published a paper on the recurrence of the

Tropidoleptus fauna in the Chemung of Maryland, in which he shows that

there are two recurrences of the Tropidoleptus carinatus fauna in the

^Loc. cit, pp. 87, 88.

"hoc. cit., p. 89.

' Loc. cit., p. 90.
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Upper Devonian of Maryland, one in the upper part of the Portage and

the other about 600 feet above the base of the Chemung.

In 1911 Dr. E. M. Kindle's paper on " The southerly extension of the

Onondaga Sea in the Allegheny region" appeared. It contains a brief

statement of the paleontologic and stratigraphic data which the author

considers as showing the continuation of the Onondaga fauna from the

Delaware Eiver southwesterly to Tennessee.

Kindle's detailed paper, of which the above was in the nature of an

abstract, appeared in 1912 as Bulletin 508 of the U. S. Geological Survey

under the title The Onondaga Fauna of the Allegheny Eegion.

The Pawpaw-Hancock Polio of the U. S. Geological Survey was pub-

lished in 1912 in which the Lower Devonian was discussed by G. W. Stose

and E. 0. Ulrich, and the Middle and Upper Devonian by C. K. Swartz.

The limits and correlation of the various divisions of the Devonian were

substantially the same as those recognized in the present volume.
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lOth Ann. Rept. Regents Univ. of New York on the Condition of the State Cab
of Nat. Hist., Albany, 1857, Appendix C, pp. 39-180.

1858

Hall, James. Contributions to the Palaeontology of New York ; being

some of the results of investigations made during the years 1855, 1856,

1857, and 1858.

12(h Ann. Rept. Regents Univ. of New Y^ork on the Condition of the State

Cab. of Nat. Hist., Albany, 1858, pp. 7-62.
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RoGEES, Henry D. The geology of Pennsylvania, a Government

Survey. With a general view of the geology of the United States, essays

on the coal formation and its fossils and a description of the coal fields

of North America and Great Britain. 4to, vol. i, 586 + xxviii pp.; vol. ii,

in two parts, 1046 + xxiv pp. ; both volumes containing numerous sections,

figures and plates. Philadelphia, 1858.

1860

Tyson, Philip T. Mrst Report of Philip T. Tyson, State Agricultural

Chemist, to the House of Delegates of Maryland, January, 1860. 8vo,

146 pp. + Appendix 20 pp. and geological map of Maryland with structural

sections. Annapolis, 1860.

Md. Sen. Doc. [E].

Md. House Doc. [C].

Hall, James. Palieontology, vol. iii. Containing descriptions and

figures of the organic remains of the Lower Helderberg group and the

Oriskany sandstone. 1855-1859.

Geol. Survey of New York, Albany, 4to, pt. i, text, 1859, 533
-f-

xii pp.; pt. ii,

plates, 1861, 120 pis.

. Descriptions of new species of fossils, from the Hamilton

group of western New York, with notices of others from the same horizon

in Iowa and Indiana.

13th Ann. Rept. Regents Univ. of New York on the Condition of the State Cab.

of Nat. Hist., Albany, 1860, pp. 76-113.

1862

Hall, James. Contributions to Palaeontology ; comprising descriptions

of new species of fossils, from the Upper Helderberg, Hamilton and Che-

mung groups.

15th Ann. Rept. Regents Univ. of New York on the Condition of the State Cab.

of Nat. Hist., Albany, 1862, Appendix D, pp. 27-198, 2 plates.

1867

Hall, James. Palaeontology, vol. iv, part i. Containing descriptions

and figures of the fossil Brachiopoda of the Upper Helderberg, Hamilton,

Portage, and Chemung groups. 1862-1866.

Geol. Survey of New York, Albany, 1867, 4to, 427 pp., 63 plates.
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1876

HoTCHKiss, Jed. Virginia : a geographical and political summary, em-

bracing a description of the State, its geolog}", soils, minerals, and climate

[etc.]. Richmond, 1876, pp. iv+ 319, and 4 maps.

1878

Stevenson, John J. The Upper Devonian rocks of southwest Pennsyl-

vania.

Amer. Jour. Sci., 3d ser., voL xv, 1878, pp. 423-430.

1879

Hall, James. Paleontology, vol. v, part ii. Containing descriptions

of the Gasteropoda, Pteropoda, and Cephalopoda of the Upper Helderberg,

Hamilton, Portage, and Chemung groups.

Geol. Surv. of New York, Albany, 1879, 4to, text, 494 -f xv pp., 113 plates.

1882

Jones, Howard Grant. Notes on the Cumberland or Potomac Coal

Basin.

Proc. Amer. Phil. Soc, vol. xix, 1882, pp. 111-116 (No. 107, Nov., 1880).

Stevenson, John J. The geology of Bedford and Fulton counties

[Pennsylvania].

2d Geol. Survey Pa., T', Harrisburg, 1882, 382 pp., two geological maps.

White, I. C. Notes on the geology of West Virginia. A rectification

of the section made by Mr. Howard Grant Jones, M. S., and published

under the title of " Notes on the Cumberland or Potomac Coal Basin,"

in Proc. A. P. S., No. 107, pp. 111-116.

Proc. Amer. Phil. Soc, vol. xix, 1882, pp. 438-446, with plate. (No. 109, July,

1881.)

1884

Rogers, William B. A reprint of annual reports and other papers,

on the geology of the Virginias. 8vo, 832 pp. with 8 plates of geological

sections and a geological map of Virginia and West Virginia. D. Apple-

ton and Company, New York, 1884.
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1885

Hall, James. Palseontology, vol. v, part i. Lamellibranchiata ii, text

and plates, containing descriptions and tignres of the Dimyaria of the

Upper Helderberg, Hamilton, Portage, and Chemung groups.

Geol. Survey of New York, Albany, 1885, 4to, pp. 269-562 -f Ixii; 34-80, 93-96

plates.

1887

Hall, James, assisted by Simpson, George B. Palseontology, vol. vi.

Corals and Bryozoa. Text and plates, containing descriptions and figures

of species from the Lower Helderberg, Upper Helderberg, and Hamilton

groups.

Geol. Surv. of New York, Albany, 1887, 4to, 298 -f xxvi pp., 66 plates.

1888

Hall, James. Palseontologj-, vol. v, part ii. Supplement containing

descriptions and illuptrations of Pteropoda, Cephalopoda, and Annelida.

Geol. Survey of New York, Albany, 1888, 4to, 42 pp., 114-129 plates.

1889

Schuchert, Charles. A list of the fossils occurring in the Oriskany

sandstone of Maryland, New York, and Ontario.

8th Ann. Rept. State Geologist [New York] for the year 1888, 1889, pp. 50-54.

42d Ann. Rept. New York State Mus. Nat. Hist., 1889, pp. 396-400.

Clarke, John M. The Hercynian question. A brief review of its de-

velopment and present status, with a few remarks upon its relation to the

current classification of American Palfeozoic faunas.

8th Ann. Rept. State Geologist [New York] for the year 1888, 1889, pp. 62-92.

42(1 Ann. Rept. New York State Mus. Nat. Hist., 1889, pp. 408-438.

1891

Williams, George H. The geological excursion of University students

across the Appalachians in May, 1891.

Johns Hopkins Univ. Cir., No. 94, vol. xi, 1891, pp. 25-28.

Williams, Henry Shaler. Correlation papers—Devonian and Car-

boniferous.

Bull. U. S. Geol. Survey, No. 80, 1891, 280 pp.

House Misc. Doc, 52d Cong., 1st Sess., vol. xix, No. 24.
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Keyes, Charles E. Paleozoic fossils of Maryland.

Johns Hopkins Univ. Cir., No. 94, vol. xi, 1891, pp. 28, 29.

1892

Lesley, J. P. A summary description of the geology of Pennsylvania.

Geol. Survey Pa., voL ii, Harrisburg, 1892, pp. 721-1628 + xxvi.

Darton, N. H. Notes on the stratigraphy of a portion of central

Appalachian Virginia.

Amer. Geol., vol. x, 1892, pp. 10-18.

Hall, James, and Clarke, John M. An introduction to the study

of the Brachiopoda intended as a hand-book for the use of students.

11th Ann. Rept. State Geologist [New York] for the year 1891, 1892, pp. 133-

300, 22 plates.

45th Ann. Rept. New York State Mus. Nat. Hist., 1892, contained the above

text on pp. 448-616, but not the plates.

. Palaeontology, vol. viii. An introduction to the study of the

genera of Palaeozoic Brachiopoda.

Geol. Surv. of New York, Albany, 1892, 4to, 368 -f xvi pp., 44 plates.

1893

White, I. C. From Cumberland (Md.) to the Ohio River. Geological

Guide Book of the Rocky Mountain Excursion, Congres Geolog. Internat.,

Compte Rendu de la 5me Ses., Washington, 1893, pp. 279-288.

House Misc. Doc, 53d Cong., 2d Sess., vol. xiii. No. 107, pp. 279-288.

Williams, George H. The Appalachian region. Geological Guide

Book of the Rocky Mountain Excursion, Congres Geolog. Internat.,

Compte Rendu de la 5me Ses., Washington, 1893, pp. 268-274.

House Misc. Doc, 53d Cong., 2d Sess., vol. xiii. No. 107, pp. 268-274.

. Washington, D. C, to Cumberland, Md., Itinerary. Geo-

logical Guide Book of the Rocky Mountain Excursion, Congres Geolog.

Internat., Compte Rendu de la 5me Ses., Washington, 1893, pp. 274-279.

House Misc. Doc, 53d Cong., 2d Sess., vol. xiii, No. 107, pp. 274-279.

Williams, George H., and Clark, William B. Outline of the geology

and physical features of Maryland.

In Maryland, its Resources, Industries and Institutions (World's Fair Book
on Maryland). Baltimore, 1893, 67 + viii pp.; and a preliminary geological

map of Maryland.
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1894

Williams, George H. Sixth annual excursion of the Geological De-

partment, May 29-June 5, 1893.

Johns Hopkins Univ. Cir., No. 109, vol. xiii, 1894, pp. 26, 27.

Clark, William Bullock. The Climatology and Physical Features

of Maryland.

First Biennial Report Md. State Weather Service, 1894, pp. 35, 36.

Hall, James, and Clarke, John M. An introduction to the study of

the Braehiopoda intended as a hand-book for the use of students. Part ii.

13th Ann. Rept. State Geologist [New York] for the year 1893, 1894, pp. 749-

944, plates xxiii-liv.

47th Ann. Rept. New York State Mus. Nat. Hist., 1894, contained the above
text on pp. 943-1138, but not the plates.

. Paleontology, vol. viii. An introduction to the study of the

genera of Palaeozoic Braehiopoda. Part ii.

Geol. Survey of New York, Albany, 1894, 4to, 394 + xvi pp., 21-84 plates.

1896

Barton, N". H., and Taff, Joseph A. Piedmont Folio, W^est Virginia,

and Maryland.

U. S. Geol. Survey, Geol. Atlas, folio 28, Washington, 1896.

1897

Mathews, Edward B. Bibliography and Cartography of Maryland in-

cluding publications relating to the physiography, geology, and mineral

resources.

Md. Geol. Survey, vol. i, pt. iv, pp. 229-402, Baltimore, 1897.

ScHUCHERT, Charles. A synopsis of American fossil Braehiopoda

including bibliography and synonymy.

Bull. U. S. Geol. Surv., No. 87, Washington, 1897, 464 pp.

Clark, Wm. Bullock. Historical sketch embracing an account of the

progress of investigation concerning the physical features and natural

resources of Maryland.

Md. Geol. Survey, vol. i, pt. ii, pp. 43-138, Baltimore, 1897.

. Outline of present knowledge of the physical features of

Maryland embracing an account of the physiography, geology, and mineral

resources.

Md. Geol. Survey, vol. i, pt. iii, pp. 139-229, with a geological map of Maryland.
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1899

Whitfield, E. P., assisted by Hovey, E. 0. Catalogue of the types

and figured specimens in the palaeontologieal collection of the Geological

Department, American Museum of Natural History.

Bull. Am. Mus. Nat. Hist., vol. xi, pts. ii and iii, 1899, pp. 73-356.

Abbe, Cleveland, Jr. A general report on the physiography of Mary-

land.

Md. Weather Service, vol. i, pt. ii, pp. 39-217, Baltimore, 1899.

1900

Clarke, J. M., and Schuchert, Charles. The nomenclature of the

New York series of Geological Formations.

Science, n. s., vol. xii, 1900, pp. 406-408.

Eov^^E, E. B. The Paleodevonian Formations of Maryland. A Study

of their stratigraphy and faunas.

Dissertation, Johns Hopkins University, 1900.

O'Harra, Cleophas C. The geology of Allegany County.

Md. Geol. Survey, Allegany County, pp. 57-164, Baltimore, 1900.

Maryland Geological Survey. Map of Allegany County showing the

geological fonnations and agricultural soils.

Md. Geol. Survey, Physical Atlas of Maryland, 3 sheets, Baltimore, 1900.

Schuchert, Charles. Lower Devonic aspect of the Lower Helderberg

and Oriskany formations.

Bull. Geol. Soc. Amer., vol. ii, 1900, pp. 241-333.

Dorsey, Clarence W. The soils of Allegany County.

Md. Geol. Survey, Allegany County, pp. 195-217, Baltimore, 1900.

1901

Prosser, C. S. The Paleozoic formations of Allegany County, Mary-

land.

Jour. Geol., vol. ix, 1901, pp. 409-430.

Ulrich, E. 0., and Schuchert, Charles. Paleozoic seas and barriers

in eastern North America.

New York State Mus., Bull. 52, 1902 (Rept. State Paleontologist 1901), pp.

633-664, 9 plates.

55th Ann. Rept. N. Y. State Mus., 1903, pp. 633-664, 9 plates.
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1902

Martin, George Curtis. The geology and mineral resources of Garrett

County.

Md. Geol. Survey, Garrett County, pp. 55-232 and Atlas, Baltimore, 1902.

Willis, Bailey. Paleozoic Appalachia or the history of Maryland

during Paleozoic time.

Md. Geol. Survey, vol. iv, pt. i, pp. 21-94, Baltimore, 1902.

Dorset, Clarence W. The soils of Garrett County.

Md. Geol. Survey, Garrett County, pp. 233-253, Baltimore, 1902.

190-3

ScHUCHERT, Charles. On the Lower Devonic and Ontaric formations

of Maryland.

Proc. U. S. Nat. Mus., vol. xxvi, 1903, No. 1313, pp. 413-424.

. On the faunal provinces of the Middle Devonic of America

and the Devonic coral subprovinces of Eussia, with two paleographic maps.

Amer. Geol., xxxii, 1903, pp. 137-162, pis. xx, xxi.

Williams, Henry Shaler. The correlation of geological faunas, a

contribution to Devonian paleontology.

Bull. U. S. Geol. Survey, No. 210, 1903, 147 pp., see p. 67.

Clarke, John M., with the assistance of Rudolph Ruedemann. Cata-

logue of type specimens of Paleozoic fossils in New York State Museum.
New York State Mus.. Bull. 65, Albany, 1903, 847 pp.

1904

Prosser, Charles S. Description and correlation of the Romuey

formation of Maryland.

Jour. Geol., vol. xii, 1904, pp. 361-372.

Clarke, John M. Naples fauna in western New York, part ii.

New York State Mus., Mem. 6, Albany, 1904, 4to, pp. 197-454, 21 plates, 3

maps.

190G

Kindle, Edward M. Faunas of the Devonian section near Altoona, Pa.

Jour. Geol., vol. xiv, 1906, pp. 631-635.
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1907

Clark, Wm. B., and Mathews, Edward B. The physical features of

Maryland embracing an account of the physiography, geology, mineral

resources, agricultural soils, climate, hydrography, terrestrial magnetism,

and forestry.

Md. Geol. Survey, voL vi, 1906 [1907], pt. i, pp. 27-259, pis. i-xxiii, and map
of Maryland showing the geological formations and agricultural soils, 1907.

Parts i and ii appeared as a Special Publication in May, 1906.

Ohern, D. W. Contributions to the paleontology of the Paleodevonian

of Maryland.

Johns Hopkins Univ. Cir., n. s., 1907, No. 7, pp. 91-93.

SwAETZ, Charles K. The Ithaca fauna of Maryland.

Johns Hopkins Univ. Cir., n. s., 1907, No. 7, pp. 50-57.

1908

Martin, George C. Accident-Grantsville Folio, Maryland, Pennsyl-

vania, West Virginia.

U. S. Geol. Surv., Geol. Atlas U. S., Folio 160, 1908, pp. 1-14, 8 maps and 1 page

of columnar sections.

SwARTZ, Charles K. The succession of faunas in the Portage and

Chemung formations of Maryland.

Jour. Geol., vol. xvi, 1908, pp. 328-346.

1909

Grabau, Amadeus W., and Shimer, Hervey W. North American

Index Fossils.

New York, vol. i, 1909, pp. i-viii + 1-853, text figs. 1210. No. 1, Protozoa, Pori-

fera, Hydrozoa and Anthozoa, pp. 1-106 appeared in 1906, and No. II, Bryozoa
and Brachiopoda, pp. 107-360, in 1907; vol. ii, 1910, pp. i-xiv + 1-909, text figs.

1211-1937.

1910

ScHUCHERT, Charles. Paleogeography of jSTorth America.

Bull. Geol. Soc. Am., vol. xx, 1910, pp. 427-606, pis. xlvi-ci.

Stose, George W. Mercersburg-Chambersburg Folio.

U. S. Geol. Surv., GeoL Atlas U. S., Folio 170, 1910, Field Edition, pp. 1-144, 6

maps and 10 pp. illustrations.

5
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SwARTZ, Charles K. Eec-nrrenco of the Tropidoleptus fauna in the

Chemung of Maryland.

Bull. Geol. Soc. America, vol. xx, February [August], 1910, pp. 679-686. Ab-

stract Science, n. s., vol. xxix, 1909, p. 635.

1911

Kindle, Edward M. The southerly extension of the Onondaga Sea in

the Allegheny region.

Jour. Geol., vol. xix, 1911, pp. 97-103.

1912

Kindle, E. M. The Onondaga fauna of the Allegheny region.

Bull. U. S. Geol. Surv., No. 508, 1912, 144 pp., 13 pis.

Stose, George W., and Swartz, C. K. Pawpaw-Hancock Folio, Mary-

land, Pennsylvania, West Virginia.

IT. S. Geol. Surv., Geol. Atlas, U. S., Folio 179, 1912, pp. 1-24, 1 page columnar

sections, 6 maps, 2 pages illustrations.
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INTEODUCTORY '

The typical development of the Silurian System was first made out in

Wales and in the adjoining counties of England and described by Murchi-

son. Here the prolific marine faunas of the shales and limestones gradu-

ally disappear in the upper series—the Ludlow. The strata by degrees

take on a red color and seem to pass without break from brackish-water

deposits into fluviatile sandstones and conglomerates. This great series

of continental sediments is unfossiliferous, except for the eurypterid re-

mains of Pterygotus, the " seraphim "' of the quarrymen, and the varied

array of fresh-water fishes. This series of coarse fragmentals is the Old

Red Sandstone and is more than 10,000 feet in thickness. In the typical

area of the Silurian system, therefore, there is no final marine fauna.

The original Devonian also lacks a definite marine base. These conditions

are further complicated by the fact that nowhere in western Europe is

there a fairly complete succession of Silurian and Lower Devonian strata

yielding abundant marine faunas. There is, however, a splendid section,

rich in the fossils of these two systems in the Bohemian region, all of

which Barrande referred to the Silurian. The dividing line between these

two systems is there definitely drawn at the base of the Koniepriisian, a

' Contributed by Charles Schuchert who states that all the faunal work was
accomplished previous to 1904 while Assistant Curator in the U. S. National

Museum, and all the writing was completed before the appearance of Clarke's

Early Devonic History of New York and Eastern North America. All the new
forms, however, have been reconsidered in order that no synonyms may appear

In this volume.
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horizon wliich is the probable equivalent of the American New Scotland

but may also include the Coeymans. Below this zone was said to occur

another member of the series, consisting of black flaggy limestones, with a

strange fauna, in the main unlike those above and below, and character-

ized by the peculiar gastropod Hercynella bohemica. It has now been

determined that, owing to widely dissimilar enviromnent, these two

Bohemian zones are different faunal and lithologic facies of one general

horizon. As far as known, there is no transition between the zones of E

representing the Silurian and those of F now placed at the base of the

Devonian. Further, the Bohemian Silurian and Devonian faunas are

derived from the southern or Mediterranean realm, while in northern

Europe the Silurian had its origin in another province and in addition all

was there land during the early stages of the Devonian. It probably is

more accurate to state that the basal Devonian strata of the Rhineland are

almost barren of marine life and that the little that has been discovered

may be as old as the Helderberg, yet no safe data are revealed on which

to base correlations between Europe and America. There is, therefore,

as yet no accepted European standard section that unmistakably indicates

the dividing line between the Silurian and the Devonian. In western

Maryland, however, a long complete section extends through the later

stages of the Silurian into the basal Devonian, but unfortunately all the

members of the former series have not yet yielded a characteristic marine

fauna. These beds, the Tonoloway and Wills Creek formations, do not

represent a normal marine habitat, but are rather derived from very

shallow seas accumulating both natural cement limestones and magnesian

limestones. Above the latter appears the Helderberg formation, which

at first is composed of nodular limestones (the Keyser member) which

are succeeded by shaly limestones and shales and these by heavier bedded

limestones. The lower strata of the Helderberg contain the earliest

normal marine fauna, not a large one, but varied enough when described

from the entire Appalachian region to be the basis for correlation. This

horizon appears to introduce a new diastrophic cycle in that it lays the

foundation for the great Devonian submergence of the North American

Continent.
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Previous to 1839 no Devonian System was known to geologists. In

the Philosophical Magazine for Julj', 1835, Murchison had annnounced

his conclusion that beneath the Old Ked Sandstone, then the oldest known

series of the Paleozoic era, lay a huge complex of rocks which he named

Silurian, after an ancient tribe that inhabited Wales at the time of the

Eomans. Above was the great barren series of red rocks followed by the

Carboniferous. About the same time, Lonsdale had obtained corals from

certain limestones in Devonshire, England, which after careful study he

announced to be intenhediate in development between those of the Upper

Silurian and the Carboniferous. He thus discovered the Devonian fauna

and furnished the " most cogent reason " that led Sedgwick and Murchi-

son to delimit a series of rocks that lay above the Silurian and beneath the

Carboniferous limestone. In the Philosophical Magazine for April, 1839,

these authors together proposed the Devonian System, in a paper entitled :

On the Classification of the Older Eocks of Devonshire and Cornwall.

The discovery of the Devonian System is an interesting one, and the

history of its establishment as given by Murchison in his classic work

Siluria (edition 1854, pp. 257-8) is here quoted :

" Devonian rocks {the equivalents of the Old Bed) in Devon and Corn-

wall.—The crystalline and slaty condition of most of the stratified de-

posits in Devon and Cornwall, and their association with granitic and

eruptive rocks and much metalliferous matter, might well induce the

earlier geologists to class them as among the very oldest deposits of the

British Isles. In truth, the southwestern extremity of England pre-

sented apparently no regular sedimentary succession, by which its grey,

slaty schists, marble limestones, and silicious sandstones could be con-

nected with any one of the British deposits the age of which was well

ascertained. The establishment of the Silurian System, and the proofs it

afforded of the entire separation of its fossils from those of the Carbonif-

erous era, was the first step which led to a right understanding of the age

of these deposits. The next was the proof obtained by Professor Sedg-

wick and myself, that the ' culm measures ' of Devon were truly of the

age of the carboniferous limestone, and that they graduated downwards

into some of the slaty rocks of this region. Hence, in the sequel it became
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manifest, that the rocks now under consideration, were the immediate and

natural precursors of the coal era, and stood therefore in the place of the

Old Eed Sandstone of other regions. The highly important deduction,

however, of Mr. Lonsdale, that the fossils of the South Devon limestones,

as collected by Mr. Austen and others, really exhibited a character inter-

mediate between those of the Silurian system and of the carboniferous

limestone, M-as the most cogent reason which induced Professor Sedgwick

and myself (after identifying North and South Devon) to propose the

term Devonian.^ The inference that the stratified rocks of Devonshire

and Cornwall, though of such varied composition, are really the equiva-

lents of the Old Eed Sandstone in the regions alluded to, has since, indeed,

been amply supported and extended by the researches of Sir Henry De la

Beche, Professor Phillips, and many other good geologists."
^

Murchison and Sedgwick further state :
" The most instructive of the

sections published by my colleague and myself to illustrate the general

structure of Devonshire, is that of which the diagram in page 256 is a com-

piled reduction. It is a section across North Devon from the Foreland on

the British Channel, to the granitic ridge of Dartmoor on the south, and

exhibits a copious succession of the Devonian rocks between Linton and

Ilfracombe on the north, and Barnstaple on the south; the whole dipping

under strata of the carboniferous age, on the opposite side of a wide

trough of which, or on the north flank of Dartmoor, the Upper Devonian

strata again rise to the surface.

" North Devon has thus been selected as affording, on the whole, the

best type of succession of the rocks to which the name Devonian was ap-

plied ; because it offers a clear ascending section through several thousand

feet of varied strata, until we reach other overlying rocks, which are

undeniably the bottom beds of the true carboniferous group.''

These great English masters of geology soon realized that to unravel the

North Devon sequence presented great difficulties, and they therefore

' See Reports of Brit. Assoc, for the Advancement of Science, 1836, Bristol

meeting. Sedgwick and Murchison, Trans. Geol. Soc. London, vol. v, p. 633,

and Phil. Mag., vol. xi, p. 311. Lonsdale, Trans. Geol. Soc. London, vol. v, p. 721.

^ See Report on the Geology of Cornwall, Devon, and W. Somerset, by De la

Beche, 1839, and the Palaeozoic fossils of the same region, by Professor Phillips,

1841.



MARYLAND GEOLOGICAL SURVEY LOWER DEVONIAN, PLATE

-VIEW FROM PROSPECT ROCK ON CACAPON MOUNTAIN SHOWING GAP
HILL.





Maryland Geological Survey 73

began the study of equivalent formations in Germany, along the lower

Ehinc Valley. In the end it was well that they were led to do this, for

" the Devonian system was founded upon one of the most unfavorable and

incomplete developments of that series of rocks and faunas known in any

part of the globe; a more precise scope was given to it by the work of its

founders, Murchison and Sedgwick, in the Ehineland, but even there no

determination of its lower limit was made. This admitted hiatus in the

typical succession "of Devonian to Silurian, is the parent of the prolific

discussions are ' post-Silurian ' and ' Hercynian ' faunas."
'

In regard to the unraveling of the succession in Ehineland, the leading

student of the German Devonian, Professor Kayser,^ of Marburg Uni-

versity, states that Murchison and Sedgwick " first broke ground on the

continent in the Ehenish Schiefergebirge and their westerly extension, the

Ardennes, the largest and best developed Devonian area of western Europe,

which even up to the present day continues to add more to our knowledge

of the Devonian than any other [European] area.

" The famous essay of the two English observers devoted to the Ehenish

mountains, appeared in 1842.' and its value was enhanced by the paleonto-

logical appendix contributed by d'Archiac and de Verneuil. In this

classical work, a part of the Taunus and Hunsriick was considered as

Cambrian; the chief mass of the Schiefergebirge as Silurian; a smaller

part, including the Eifel Limestone formation, as Devonian ; . . . . but

the classification of the older beds has needed considerable alteration. The

merit of undertaking this necessary revision is due to the ' Eheinischen

Uebergangsgebirges ' of Ferd. Eoemer, appearing in 1844, in which the

author shows that the chief mass of the Schiefergebirge must, according to

its fossils, be correlated not with the English Silurian, but with the

Devonian.

" The extent of the Devonian in the Ehenish Schiefergebirge, the ac-

curacy of the observations made upon it, the completeness and variety of

the series, and its richness in fossils," make it the most important area

' Clarke, Amer. Geol., voL xiv, 1894, p. 122.

' Text-book of Comparative Geology. Translated by Philip Lake, London,

1893, pp. 89-91.

» Trans. Geol. Soc, 2d ser., vol. vi, p. 222.
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for this system. " This mountain region, which in general has the form

of a plateau, stretches from the Eder and Diemel to beyond the Meuse,"

and consists of " strongly compressed beds," with a " system of reversed

folds All these folds consist of Devonian rocks., altogether prob-

ably at least 20,000 feet thick.

" Within the Devonian rocks themselves no unconformity has yet been

found, and the whole succession seems to have been deposited without any

important check, and passes up without break into the overlying Culm."

After seeing the work of Roemer above mentioned, Murchison admitted

the errors made by Sedgwick and himself in the Ehenish area, and in his

famous book Siluria (1854) he writes as follows :

" The clear general views of that Xestor of geologists, D'Omalius

d'Halloy, the remarkable work and map of M. Dumont, as well as the

previous labors of Prussian geologists, including the maps of Leopold von

Buch, Hoifman, von Dechen, and Oynhausen, unquestionably led the way

in the succession of eiforts, through which our present knowledge has been

obtained. After the publication of the above works. Professor Sedgwick

and myself endeavored to show (1839) that, like Devonshire and Corn-

wall, the Rhenish provinces contained a great mass of those strata, inter-

mediate between the Silurian and Carboniferous deposits, which we had

called Devonian; the equivalent, in our belief, of the Old Red Sandstone

of Scotland and Herefordshire. Our contemporaries have admitted that,

in our excursion of one long summer in Germany, we succeeded in proving

the existence of such an intermediate series both in Prussia and Belgium,

and also in showing how, on the right bank of the Rhine, the uppermost

' grauwacke ' was divisible into lower Carboniferous and upper Devonian

rocks. Misled, however, by an erroneous interpretation of some of the

fossils (for at that time the Lower Devonian forms had been little de-

veloped), we adopted the belief, that the inferior ' fossiliferous grau-

wacke,' or that which has since been called the ' Spirifer Sandstein ' of

the Rhine, was an equivalent of the Upper Silurian. I have been con-

vinced, through the palgeontological labors of Ferdinand Roemer and the

brothers Sandberger, that the types of that lower Rhenish subdivision are

distinct from the Upper Silurian, and in harmony with the lowest De-



Maryland Geological Sukvey 75

vonian group of other countries. And for some years I have been aware

that, whilst our sections representing the succes.sion of the mineral masses

were correct, the interpretation or synonymy to be attached to the lower

division Avas erroneous

" It is, however, satisfactory to have ascertained in a recent visit to my

old ground, that all the knowledge acquired in the fourteen years which

have elapsed since our survey was made, has but led to a much more com-

plete identification 'of the Ehenish provinces with Devonshire, than that

which was proposed by my colleague and self. In short, it now appears

that not some only, as we thought, but all the palaeozoic strata of Devon

have their equivalents on the banks of the Ehine. So, that, starting from

the North Foreland of the British Channel, and ascending into the heart

of the culm-fields, .... the geologist has before him the successive rep-

resentatives of the Ehenish deposits.

"Those persons who may refer back to the sixth volume of the Geo-

logical Transactions of London, will, therefore, understand that all the

Ehenish ground which is described or colored in the map and sections as

Upper Silurian, is now embodied in the Devonian rocks; whilst to their

admirable description of the fossils MM. d'Archiac and de Verneuil have

but to add the one plate of the few so-called Silurian fossils, to their

thirteen plates of true Devonian types, and all the general features of our

labors will be in harmony with subsequent observations " (pp. 346-366)

.

As has been seen, a proper understanding of the Devonian faunal suc-

cession requires that its study should begin in the Ehineland and Devon-

shire. At the same time, if one is to learn the basis on which the Germans

subdivide their Devonian System of formations into Lower Devonian, or

Paleodevonian as it is now often called, familiarity with the results of their

labors must first be acquired.

In regard to the Lower Devonian of the Ehine, Kayser states :

" This consists of at least 10,000 feet of sandy and clayey beds, almost

entirely free from lime. The fossils which occur in it are almost always

mere stone-casts They are generally rare and are found only in

isolated beds, whicli are often separated by nuiiiy hundred feet of i)racti-

cally unfossiliferous rock. The fauna consists chiefly of Brachiopoda.
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The only other important forms are Lamellibranchs, Crinoids, and some

Trilobites and Gasteropods, whilst Cephalopods and Corals are few in

number. Some species .... go through the whole or almost the whole

series of beds, whilst others have a more restricted range. In general the

constitution of the fauna points to a shallow sea, and the ripple-marks

frequently met with at all horizons also speak in favor of this view."
""

The present writer has seen the German sections and has studied the

faunas, and it will here be sufficient to state that further comparison

between this area and that of Maryland need not be instituted, as the

faunas of the latter do not belong in the northern European Province.

The Ehenish Lower De^onian begins with the Taunus and Gedinnian

series having small faunas which are wholly unknown in America. Above

follow the Siegen and the Coblenzian series, with a succession of faunas

closely related to those of the outer St. Lawrence Sea at Gaspe, Perce, and

Dalhousie, Canada. These American biotas have been recently described

by Clarke,'' and in them are several of the most characteristic Oriskany

species also found in Maryland, indicating that in late Lower Devonian

time the Appalachian trough was in direct connection with the St.

Lawrence Sea.

The nearest European analogue of the earliest member of the Lower

Devonian of Maryland is undoubtedly to be found in Bohemia, and is

known as the Konieprusian. Its fossils have been described in great

detail, with the finest of illustration, by Barrande, in various volumes of

his great classic Systeme silurien du centre de la Boheme. The strati-

graphic description of this Devonian is well set forth by Katzer, in his

Geologie von Bohmen, second edition, Prag, 1902.

In 1900, the writer compared the Konieprusian fauna \vith that of the

Helderberg and found the two to be very similar, in fact parts of one

faunal realm. He also found that both appear to represent the oldest

Devonian life. Close resemblances are seen among the brachiopods and

the most important Helderberg forms have direct equivalents in the

' Text-book of Comparative Geology, 1893, p. 92.

= Clarke, J. M., Early Devonic History of New York and Eastern North

America. Memoir 9, N. Y. State Mus., part i, 1908; part ii, 1909.
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Konieprusian. In his paper on tlie Lower Devonic Aspect of the Lower

Helderberg and Oriskany Formations, he stated :
" Each region has, of

course, its own development, and the common forms of one region may

be rare in the other. For instance, in America the great development

.... of Dalmanella and Ehipidomjella " has but little variation in the

Konieprusian, " while here the spire-bearing families Meristellidai and

Athyridge have a far greater diversity. The same is also true for the

Rhynchonellidse, although these shells are varied and abundant in the

Lower Helderberg The great diversity of the fenestelloids " in the

Konieprusian " is in harmony with a similar development " in the 'New

Scotland. " The stromatoporoids are also in harmony with this view. The

trilobites do not oppose this correlation, but two characteristic species of

the Lower Helderberg

—

Dalmanites micrurus and Acidaspis tuherculata

—'find their equivalents in the next higher zone, or etage G The

writer therefore concludes that the Konieprusian (Fj) and the Lower

Helderberg are the equivalents of each other and represent the best known

lowest Lower Devonian faunas."
'

The Oriskany equivalents are not present in southern Europe and if,

as is probably true, this time is represented by faunas, they are very unlike

the American development. Nor is the southern Oriskany life—the Cam-

den of the Mississippian Sea—present in Europe, yet when the typical

Oriskany and more especially the Gaspe faunas are compared with those

of the Coblenzian of northern Europe, the faunal connections are at once

convincing and indicate that migration between these areas took place

by way of the north shore of Poseidon or the North Atlantic.

In reviewing the various efforts of American geologists to classify the

formations now comprising the Lower Devonian, it is not necessary to go

back farther than the year 1843. The epoch-making work of the New

York State Survey vras at that time completed, and the geologic section of

that State has since been regarded as the " standard " of correlation for

most of the other American and the Canadian Paleozoic areas. In the west-

ern part of New York State are to be seen the longest Devonian sections,

yielding an abundance of organic remains. There is, however, almost no

' Schuchert, BulL Geol. Soc. America, vol. xi, 1900, pp. 264, 265.
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Lower Devonian in this region, which is best developed in the Helderberg

Mountains in the eastern part of the State. This area of the " Third

Geological District " was studied by Lardner Vanuxem/ who had at-

tended the School of Mines at Paris, France, he being the only American

then having had this advantage. The " New York System " embraced

all the Paleozoic strata of the State which are divided into 30 named

groups. The formations that are of particular interest in this connection

are those termed the

Helderberg

division.

Onondaga salt group [ = Salina of modern geologists], Water-

lime group [Rondout and Manlius], Pentamerus limestone

[Coeymans], Catskill shaly limestone [Kalkberg, New Scotland,

and Becraft], Oriskany sandstone, Caudagalli grit [Esopus],

Schoharie grit, Onondaga limestone, Corniferous limestone

[now included in Onondaga].

All these formations and the higher ones of the Erie division up to the

Catskill were included in Murchison's Silurian System, while the De-

vonian embraced the Catskill at the top of the New York System. The

New York State Geologists therefore did w-hat Barrande was doing in

Bohemia, that is, included all the Devonian of their respective localities

in the Murchisonian Silurian. The change came a few years later, after

de Verneuil's visit to America.

In 1843 appeared Hall's Survey of the Fourth Geological District and

on page 18 is again seen the foregoing arrangement of fonnations into

the " Helderberg series." Here also it is stated that the Silurian System

" embraces the rocks and groups from the Utica slate to the Hamilton

group " and that the Devonian corresponds " to the Chemung and Portage

groups," and also includes " a portion of the Hamilton."

In 1846, Ed. de Verneuil,' one of the ablest paleontologists of his time,

visited America to study the Paleozoic rocks. His preparation for making

correlations was far in advance of that of any other scientist, as he had

already studied the Paleozoic rocks of Eussia and Sweden and was familiar

'Geol. N. Y., vol. iii, Surv. Third Geol. Dist., 1842, pp. 11-16.

= Bull. Soc. geol. de France (ii), t. iv, 1847, pp. 646-710. This paper was
translated, condensed, and annotated by James Hall. Amer. Jour. Sci., vol. v,

1848, pp. 176-183, 359-370; vol. vi, 1849, pp. 45-50, 218-231.
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with those of England and France. His purpose in coming to America was

"to ascertain if the stratigraphieal distribution of animals is the same

there as in Europe." He became enthusiastic over the extensive develop-

ment of the Paleozoic formations of this country, particularly of New

York, and stated :
" No country in Europe offers us so complete and un-

interrupted a development of the Silurian and Devonian systems; to

observe it, it is necessary to cross the Atlantic.''

Hall recalls that de Verneuil " suggests a union of the water-lime, the

Pentamerus galeatus limestone, the Delthyris shaly limestone, and upper

Fentamerits limestone, as one group. In this not only do we readily

acquiesce, but are happy to be sustained in what we have already done in

effect, by so able and impartial an observer as M. de Verneuil " (p. 180).

This corresponds nearly with the present usage of the serial term Helder-

berg, as defined by Clarke and Schuchert,^ and would be identical with

their delimitation if the " water-lime," now the Manlius, were excluded.

Again, de Verneuil proposed to unite the Caudagalli grit ( = Esopus)

with the Schoharie grit, but in this Hall's view has proved to be the cor-

rect one. He states that " the Caudagalli grit commences with the termi-

nation of the Oriskany sandstone, contains no fossils except the peculiar

' enigmatical ' one giving it the naine, is coextensive in New York with the

Oriskany sandstone " (p. 181).

In this paper it is found that de Verneuil step by step placed the lower

boundary of the Devonian lower and lower, from Conrad's limit " below

the Portage group " until finally the Oriskany was made the base of the

American Devonian (Hall's translation, pp. 366-370). This was a great

departure from the delimitation of the Silurian and Devonian systems

then recognized. Hall states :
" It appears clearly established, judging

from the facts advanced and opinions expressed by M. de Verneuil, that

the horizon recognized in Europe as the base of the Devonian system,

finds its parallel at the base of our upper limestone series of the Helder-

berg, or at the bottom of the Schoharie grit. The Oriskany sandstone

must remain for the present debatable ground '"
(p. 230). In 1849, there-

fore, Helderberg was Silurian, Oriskany remained debatable as to which

" Science, vol. x, 1899, pp. 874-878.
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system it should be referred to, and the Devonian began with the Schoharie

at the base of the Onondaga.

Hall * again maintained this view in 1861, when he published the text

of the third volume of Paleontology of New York, and this arrangement

was sustained until 1889, when Clarke ^ questioned Hall's classification.

In his paper entitled The Hercynian Question, he reviews the various

memoirs and discussions relating to the Lower Devonian faunas of Europe,

and in the light of the results attained he then analyzes the Helderberg

faunas, stating :
" The foregoing data assuredly indicate a striking de-

velopment in the typical Lower Helderberg fauna, of organic groups,

which in their culmination are characteristic of the Devonian. This con-

sists not merely in the inception here of Devonian types In addi-

tion we meet here certain climacteric features of critical value, demon-

strating equivalence with faunas whose age may be considered now as well

established" (p. 435).

In 1900, the writer' restudied the entire Lower Devonian faunas of

America, listing 459 Helderberg species. But 16 of these, or about 3|

per cent, are derived from the Silurian. The New York Helderberg fauna

has 397 forms, and of these more than 9 per cent pass into the Oriskany.

These figures have since been increased. His final statements were:

" From the foregoing summary of the Helderbergian fauna it is evident

that most of the characteristic Siluric genera of trilobites, brachiopods, and

erinoids are there absent On the other hand, in some of the trilo-

bites, Bryozoa, and pelecypods, many of the gastropods, but more par-

ticularly in the diversified brachiopods, are met organic groups, which

in their culmination are characteristic of the Devonic. It cannot be

denied that the Helderbergian fauna has a Siluric facies, yet these types

either have greater differentiation in species or the forms attain a larger

size. The fact that nearly 9 [now known to be about 12] per cent of

the Helderbergian fauna pass into a generally accepted Devonic horizon,

the Oriskany, outweighs the evidence of a Siluric facies and siDecific

'Nat. Hist. N. Y., Pal., vol. iii, 1S59 (text published in 1S61), pp. 32-43.

' Forty-second Ann. Rept. N. Y. State Mus., 1889, pp. 408-437.

' Schuchert, Bull. Geol. Soc. America, vol. xi, 1900, pp. 241-332.
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derivatives. The writer therefore concludes that the Hehlerbergian has

a fauna unlike the Siluric, but one in harmony with the Devonic and its

position near the base of that system " (pp. 277, 278).

In regard to the Oriskauy, it was stated: "As a rule the Oriskany

formation consists of littoral deposits, often of a very coarse nature.

When it is remembered that, in addition to this fact, the formation has

very limited, usually linear, exposures, it is remarkable that its fauna

should consist of 185 species. Chief among these are the brachiopods,

of which 97 species are known. They are the most abundant fossils, and

their generally larger growth at once marks the Oriskany as one of the

easily recognized American Paleozoic faunas.

" In spite of the characteristic expression of the Oriskany fauna, it is

remarkable that it should be so intimately connected both with the Helder-

berg and with the Onondaga Of the 185 species included in the

Oriskany fauna, 31, or 17 per cent, come from the Helderbergian, while

54, or 35 per cent, pass into the Onondaga These figures prove

that the Oriskany is intimately connected with the Helderbergian and

Onondaga. This is still more forcibly brought out when it is stated that

of the Becraft fauna, the one immediately beiieath the Oriskany, not less

than 27 per cent of its species pass into the Oriskany. All these figures

are in strong contrast with the very few species which pass from the

Niagaran and Cayugan formations into the Helderbergian. Of these

there are 9 persisting forms, or about 2 per cent, in a fauna of 459 de-

scribed species " (p. 291) . These figures are now all enlarged by the more

recent work of Clarke,' thus more intimately binding the Helderberg and

Oriskany, these with the Middle Devonian, and separating both series

more distinctly from the Silurian.

The histor}' of the American Lower Devonian is shown in the accom-

panying table

:

'The Oriskany Fauna of Becraft Mountain; and Early Devonic History of

New Yorlt and Eastern North America. Memoirs 3 and 9, N. Y. State Mas.,

1900 and 1908.
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The Lower Devonian rocks of western Maryland lie in two areas situated

in Allegany and Washington counties respectively. The area in Allegany

County may be called the Cumberland area and that in Washington

County the Hancock area. Of these areas that of Cumberland is by far

the larger and has long been famous as a collecting ground for fossils,

especially those of Oriskany age.

In the Cumberland area the Lower Devonian formations lie around the

Wills Mountain, Evitts Mountain, and Tusseys Mountain anticlines. The

Potomac Eiver and Wills Creek cut through the Wills Mountain anticline

at Cumberland and render the sections there among the best in this region.

About the Evitts Mountain anticline the exposures are less perfect. Flint-

stone Creek, in cutting through the Tusseys Mountain anticline, also

affords some exposures of importance. Besides the larger outcrops in the

Cumberland area there are three smaller ones. One of these, Avhich ex-

poses the Oriskany sandstone alone, begins opposite the South Branch of

the Potomac Eiver and extends in a narrow tongue up the Town Creek

Valley. The others are along the Potomac at Fort Hill and Monster Rock

in the southwestern part of the county near Keyser, West Virginia, and

lie on the northern extension of the New Creek Mountain anticline.

The Lower Devonian is also exposed in three areas near Hancock. The

largest of these is west of Hancock and extends in two narrow strips

across the State about the northern end of the Cacapon Mountain anti-

cline. The exposures are good wliere this anticline is cut by the Potomac,

the finest being at Tonoloway Station, in the cut of the Western Mary-

land Eailroad opposite Great Cacapon, West Virginia. A second exposure

is about the southern end of the Cove or Tuscarora Mountain anticline,

which is cut by Licking Creek along the Mason and Dixon line, some of

the best sections of the Lower Devonian rocks in Washington County being

found here. A third area is along the western slopes of Hearthstone and

North mountains where the best exposures are again due to the ciitting

of the Potomac Eiver at Cherry Eun. The localities best adapted for

study are described in the discussion of the local sections.
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STEATIGEAPHIC AND PALEONTOLOGIC CHARACTERISTICS'

The Lower Devonian of Maryland is divided into the Helderberg and

Oriskany formations, which will be considered in the order of their

deposition.

The Helderberg Formation

introductory

The Helderberg is essentially a limestone formation. Its lithological

character varies not only in its ditferent beds but also in the exposures of

different regions. It ranges in color from dark blue to light gray, and in

texture from a massive limestone to a calcareous shale. Interbedded with

the limestone are numerous layers of black or white chert which occur at

various horizons. A single bed of white quartzitic sandstone about 10

feet thick is present in it on Elbow Ridge, northeast of Hancock, while a

gray argillaceous shale, 14 to 20 feet thick and free from calcareous matter,

except fossils, occurs at its top in the Cumberland region.

The thickness of the Helderberg varies from 290 feet in the vicinity of

Hancock to about 350 feet in the Cumberland area.

SUBDIVISIONS

The Helderberg formation is divisible into four members which are

distinguishable both lithologically and faunally. Their sequence and

diagnostic features may be summarized as follows

:

'Contributed by Charles K. Swartz, T. Poole Maynard, and R. B. Rowe.
The Helderberg was first studied by R. B. Rowe who presented a discussion of

the Lower Devonian of Maryland as a dissertation for the degree of Doctor of

Philosophy in the Johns Hopkins University in 1900. This dissertation was
intended for publication in this volume. The work was revised by Charles

Schuchert in the course of his more extended studies of these strata.

The lower part of the Keyser member of the Helderberg was studied by T.

Poole Maynard who offered a dissertation to the Johns Hopkins University for

the degree of Doctor of Philosophy in 1909 in which he discussed the strati-

graphy and paleontology of these beds. The work of these authors was
revised and much of it rewritten by C. K. Swartz as a result of his later

investigations. The discussion of the Keyser member of the Helderberg is

based chiefly upon the investigations of C. K. Swartz and T. Poole Maynard.

The remainder of the chapter is based upon the studies of Charles Schuchert,

C. K. Swartz and R. B. Rowe.
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Keyser Member.—Limestone, massive and very nodular in its lower

part, more shaly and thin-bedded above. Contains numerous reefs of

corals and stromatoporoids. Thickness 270-290 feet. Zone of Spirifer

modestus.

Coeijmam Meinher.—Massive crinoidal limestone. A sandstone occurs

in the lower part of this division at Elbow Eidge. Thickness 9-13 feet.

Zone of Gypidula coeymanensis.

New Scotland Member.—Consisting of two parts: (a) limestone, con-

taining much Mliite chert, the latter forming a large part of the whole

;

(b) a thick bed of shale forming the upper part of the member in the

Cumberland area. Thickness 12-45 feet. Zone of Spirifer macropleurus.

Becraft Member.—Gray crystalline limestone containing much inter-

bedded black chert. Thickness 80-125 feet. Zone of Spirifer concinnus.

This member is present only in the eastern sections.

The Keyser Member

Character and Thickness.—The Iveyser member is named from

Keyser, West Virginia, Avhere the strata are admirably exposed in the

quarries of the Standard Lime and Stone Company on the Baltimore and

Ohio Eailroad about f mile east of the town.

The Keyser forms the major part of the Helderberg of Maryland. The

lower beds are very nodular, while the upper beds are more shaly. Massive

ledges of corals and stromatoporoids are present at several horizons, being

especially prominent in the upper more shaly beds in the Cumberland

area. A few strata contain chert. West of Hancock the thickness varies

from 270 to 290 feet. Its precise thickness has not been ascertained east

of that place.

Fauna.—The Keyser contains a rich coral and brachiopod fauna, the

composition of which will be considered more fully in the chapter on

correlation.

Keyser-Toxoloway Boundary.—The lower limit of the Keyser mem-

ber is well defined by a marked change in the character of the sediments,

the rather massive and very nodular limestone of the lower beds of this

member contrasting strongly with the platy, fissile, thin-bedded limestone



86 The Lower Devonian Deposits of Maryland

of the underlying Tonoloway. The uppermost strata of the Tonoloway are

commonly hard and resistant. The beds a little below the top of that forma-

tion on the contrary are usually very shaly and are often concealed,

weathering to soil. At many places a massive stratum 18 inches to 3 feet

thick lies immediately below the nodular limestone of the Keyser. This

stratum is not nodular and diagnostic fossils have not been found in it.

It is referred to the Tonoloway.

The Coeymans Member

Character and Thickness.—The Coeymans was originally known to

geologists as the Pentamerus limestone, later as the Lower Pentamerus

limestone, in the lower part of which is the Stromatopora limestone. In

1899 Clarke and Schuchert changed this biologic term to the geographic

name Coeymans limestone, after the village of Coeymans in Albany

County, New York, through which the Helderberg escarpment extends,

affording a fine exposure of this formation.

The Coeymans member of the Helderberg of Maryland consists of

massive blue, crystalline limestone, commonly crinoidal and containing a

small amount of chert. Thin bands of sandstone develop locally near its

base in the Cumberland area, being especially well seen at Dawson, where

they appear as raised brown bands upon the weathered surface of the rock.

East of Hancock the Coeymans is at places a sandstone, which is espe-

cially prominent on Elbow Ridge. The strata of tliis member are very

resistant to weathering and hence frequently form projecting ledges, a

feature strikingly shown at Corriganville where it forms the " backbone "

of the cliff termed the Devil's Backbone.

The Coeymans is quite thin, varying from S to 13 feet in thickness. It

may be absent locally although this fact is not well established.

Fauna.—The Coeymans is highly fossiliferous, abounding especially in

Gypidula coeymanensis which is its guide fossil. A list of the species con-

tained in it is given in the table showing the distribution of the species.

Coeymans-Keyser Boundary.—The Coeymans-Keyser boundary is

sharply defined, both lithologically and faunally. The upper beds of the

Keyser are thin-bedded and many strata appear banded, consisting of thin
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gray laminge which contain few fossils. The lower beds of the Coeymans

present a marked contrast, being massive, blue, crystalline and highly

fossiliferous. The base of this member often contains limestone pebbles

while the line of contact with the Keyser member is usually somewhat

sinuous. These features, together with its arenaceous character in some

localities, as on Elbow Eidge, suggest the probable existence of an un-

conformity at the top of the Keyser.

The New Scotland Member.

Character and Thickness.—In N"ew York the upper portion of the

Coeymans limestone becomes thin-bedded and this character continues

into the next higher zone. These thin-bedded limestones and the inter-

bedded shales are abundantly fossiliferous. One of the common forms is

Spirifer perlamellosus which in the days of the original New York State

Survey was referred to the genus Delthyris; hence the name Delthyris

shaly limestone. Until 1899 this was the recognized name, but it was at

that time changed to New Scotland to conform to modern usage. The

member is named from New Scotland in Albany County, New York.

The New Scotland of Maryland comprises two divisions. The lower

beds consist of courses of limestone, usually 4 to 8 inches thick, containing

numerous layers of white chert, which replace the limestone and form in

many cases the larger part of the whole. The chert weathers out into

large, very irregular, ragged pieces, which cover the surface of the soil.

Owing to their resistance to solution the New Scotland and Oriskany

cherts unite to fonn high ridges upon the summit of which they outcrop.

These ridges are conspicuous features in the topography of Allegany

County and adjoining parts of Pennsylvania and West Virginia.

The upper beds of the New Scotland member consist of soft, drab,

fissile shale which contains but little calcareous material. The shale is

seldom exposed, but its position is usually indicated by a slight depression

visible upon the summit of the ridge between the Oriskany and New Scot-

land cherts. This shale is absent in the Hancock area.

Such lithologic characters are quite different from those in New York

where the lower limestones are thin-bedded, with intercalated shales and
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are overlain by a great thickness of the latter. It is these physical differ-

ences which render it so easy to obtain the fauna of the New Scotland

member in New York and so difficult to extract the fossils from the solid

cherty limestones of Maryland. The thickness of the New Scotland varies

from 12 feet at Tonoloway, where the shale is absent, to 43 feet at Keyser,

West Virginia, the limestone beds being 29 feet thick and the shale beds

14 feet thick at the latter place.

Fauna.—The New Scotland member abounds in fossils which are pre-

served in great perfection, especially in the chert. The fauna, as far as

obtained, is a duplicate of that of New York in nearly all respects. Almost

nothing of a local character has been found, but the reason for the rarity

of brj'ozoa which are so profusely developed in New York has not yet

been ascertained, although the heavy-bedded cherty nature of the lime-

stone may account for the scarcity of the latter forms.

'New Scotland-Coeymans Boundary.—The New Scotland-Coeymans

boundary is not so well defined lithologically as that between the Keyser

and Coeymans. The lower 4 to 8 feet of the New Scotland contains less

chert and is more or less transitional, both lithologically and faunally.

At a number of loealties a thin bed of shale is found at the horizon of

most rapid change in the lithology and fauna. The base of this stratum

has been selected as the base of the New Scotland member where it occurs.

lite Becraft Member

Character and Thickness.—In the early days of American geology,

this division was known as the Upper Pentamerous limestone and also the

Encrinal or Scutella limestone. Together these, compose the Becraft lime-

stone, so named by Barton'' from Becraft Mountain an outlier of the

Helderberg rocks on the east side of the Hudson Eiver, a little south of

Hudson, Columbia County, New York. The Becraft represents the clos-

ing stage of the Helderberg. In Maryland this member is an arenaceous

limestone interbedded with much black chert. It occurs only in Washing-

ton County. Its thickness is about 85 feet.

Fauna.—The Becraft member contains an abundance of organic re-

mains, as yet not exhaustively collected. The guide fossil is Rensselceria

' 13th Ann. Kept. N. Y. State Geol., 1894, pp. 245, 246, 304.
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suhglohosa, a species closely related to R. aquiradiata of New York. The

fauna of the Maryland Becraft is in many respects similar to that of the

New Scotland, but a closer approach to the Oriskany aspect is indicated

by the presence of Rhipidomella a^ssimilis, Phthorhyncha prcespeciosa,

Remselwria suhglohosa, Cyrtina rostrata, and Meristella lata.

Becraft-New Scotland Boundary.—The upper limit of the Few

Scotland is shown by the transition from the New Scotland white chert

with a little intcrbedded limestone, to the Becraft limestone carr}'ing a

smaller amount of black chert.
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COMPOSITE SECTION OF THE HELDERBERG FORMATION

' Dark blue arenaceous limestone, with lumps of

black chert. The fauna is most abundant in

the upper half, where RensseUrria subglobosa

is the characteristic fossil.

About 85 feet.

This member is absent west of Hancock. In

other eastern sections the thickness may at-

tain to 125 feet.

Soft, bluish argillaceous shales, with some
harder layers and occasional manganese-
phosphatic nodules.

Its faunule includes Dalmanella planiconvexa,

Rhipidomella oblata. Schuchertella wool-

worthana, Leptcena rhomboidalis, Anoplia

helderbergiw, Ambococlia umbonata ?, Spirifer

macropletirus. Meristella arcuata, and Trema-
tospira multistriata.

Massive gray limestone, with bands of chert,

becoming thin bedded above, with partings of

shale; characterized by Spirifer macropleu-

rus.

Massive, regularly bedded, blue-gray limestone.

The upper bed of this unit forms the promi-

nent ridge of the " Devil's Backbone," near

Cumberland. Containing Oypidula cwyman-

sensis. Spirifer cycloptcrus, and stems of

Lepocrinites.

20 feet.
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Thin to medium-bedded gray limestone with fine

brown lines, nearly unfossiliferous, Leper-

ditia altoidcs 17.3 281.0

Compact gray limestone, thin bedded 3.4 263.7

Gray crystalline limestone 0.8 260.8

Heavy-bedded gray limestone with many trans-

verse calcite seams Spirifer vanuxemi prog-

nosticus 29.2 259.5

Shaly limestone containing fossiliferous crystal-

line layers. Weathers more easily than ad-

joining units Tentaculites gyracanthus.

Schuchertella proliflca. Meristella prwnuntia. 7.2 230.3

Thin-bedded gray limestone Tentaculites gyra-

canthus 10.6 223.1

Heavy-bedded, dark blue limestone, bottom foot

argillaceous Rensselaria mutabilis 25.7 212.5

Massive bed of dark blue limestone spotted with

crinoids and corals preserved in calcite 16.6 186.8

Heavy-bedded, dark blue limestone, gray and
crystalline toward the top 26.0 170.2

Dark blue limestone heavy-bedded below, be-

coming thin bedded toward top 9.0 144.2

A solid heavy bed of blue limestone Oypidula

coeymanensis var. prognostica (aa) 2.0 135.2

Heavy-bedded, dark blue limestone Camarocr-

inus stellatus 5.6 133.2

Thin, irregularly bedded, dark blue limestone. . . 6.6 127.6

Thin, irregularly bedded, dark blue limestone. . . 13.6 121.6

Heavy-bedded, blue limestone. The cystid zone. 18.0 108.0

Heavy-bedded, dark blue limestone 24.0 90.0

Heavy-bedded, dark blue limestone 27.0 66.0

Very massive, hard, dark nodular limestone 20.3 39.0

Dark, thin-bedded very nodular limestone 3.1 18.7

Nodular limestone, with some chert 15.6 15.6

Oriskany Formation '

introductory

The name Oriskany sandstone was applied by Hall '' to the friable white

sandstone at Oriskany Palls, N. Y., and was generally adopted by geolo-

gists. In 1899, Clarke and Sehuchert included all the various exact and

inexact local developments of Oriskany equivalents under the serial term

Contributed by R. B. Rowe, Charles Schuchert, and Charles K. Swartz.
' 3d Ann. Rept. N. Y. Geol. Survey, 1839, pp. 308, 309.



Maryland Geological Survey 91

Oriskanian. This embraces the Camden, Port Ewen, Esopus, Oriskany,

and Decewville foimations.

The Oriskany formation of Maryland consists of lower black cherty

shale, overlain by calcareous sandstone or arenaceous limestone. The

sandstone, because of its resistance to weathering, unites with the New

Scotland cherty limestone to form a series of high ridges or mountains

wherever it is exposed.

The thickness of the Oriskany is variable. At 21st Bridge it is 350

feet, and at Tonoloway 417 feet thick, while but 14 miles northeast of the

latter place it is only 50 feet thick. These facts suggest an unconfonnity

by erosion of its upper surface.

SUBDIVISIONS

The Oriskany formation is subdivided into two members which differ

both lithologically and faunally. They are, in ascending order, the

Shriver Chert and the Ridgely sandstone members.

Shriver Chert Memher

CHARiVCTER AND THICKNESS.—The name Shriver Chert is proposed for

this member from Shriver Eidge at Cumberland, Maryland, upon which it

is extensively exposed. It was called the Lower Oriskany by Schuchert.'

It consists of a dark siliceous shale containing large quantities of

black impure chert in the form of nodules or layers of nodules.

Upon weathering both shale and chert become buff or yellowish in

color and break into sandy fragments, the chert in some cases be-

coming spongy. The rock has the property of cementing upon ex-

posure and is much used as a surfacing material for roads for which

purpose it is admirably adapted. Where it outcrops the surface of the

ground becomes covered with a thick mantle of gravel-like fragments, the

resulting soil being well adapted to the cultivation of orchards and berries.

This member occupies extensive areas upon the slopes of the mountains

upon which the Oriskany outcrops in Allegany County.

' Proc. U. S. Nat. Mus., vol. xxvi, 1903, p. 422.
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The thickness of the Shriver Chert member is variable. In the more

westerly localities it is about 100 feet thick. It thins eastward and is

absent in Washington County.

Fauna.—The fauna of this member is meager. A list of the species

found in it is given in the table of distribution.

Ridgehj Sandstone Member

Character and Thickness.—The sandstone member of the Oriskany

formation was termed the Monterey sandstone by Darton '' in 1892. It was

later called the Upper Oriskany by Schuchert.' It is named from Eidgely,

West Virginia, at the north end of the Knobly Mountain, opposite Cum-

berland, at which place it is admirably exposed.

This member is composed of a calcareous sandstone which passes in

places into an arenaceous limestone because of the great development of

calcareous cement. It also contains conglomeratic beds, one of which, situ-

ated near the top of the member in the vicinity of Cumberland, contains

pebbles resembling grains of wheat. When unaltered by exposure the rock

is bluish-gray, calcareous, very tough, and admirably adapted for use as

railroad ballast. Upon weathering the calcareous cement is dissolved out

by the surface waters and the rock disintegrates, forming sand and large

boulders of sandstone, which cover the mountain slopes and are often

carried far into the valleys. If the rock was originally very calcareous it

becomes friable upon weathering and yields a quartz sand which is

quarried extensively as a glass sand, particularly in the vicinity of

Berkeley Springs, West Virginia, where it is very free from iron. Less

pure beds are used as building sand. The character of the rock undergoes

a change eastward, becoming more calcareous until in the North Mountain

area it is a limestone sufficiently pure to be used as a source of lime. It

then contains numerous beds of chert and closely resembles the underlying

Becraft limestone. The thickness of the Eidgely member varies from

250 feet in the western exposures to 50 feet or less at the North Mountain.

^ Amer. Geol., vol. x, 1892, p. 15; Staunton Folio, U. S. Geol. Survey, 1894.

"Proc. U. S. Nat. Mus., vol. xxvi, 1903, p. 422.
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Fauna.—This member has yielded most of the prolific fauna described

from the Oriskany formation of Maryland. The uppermost beds at

Ridgely, West Virginia, have furnished the local collectors of Cumberland

with many fine fossils. Mr. Andrews, however, obtained the specimens

described by Hall mainly from two quarries, now abandoned, in the city

of Cumberland. One of these is in Green Street, below the Episcopal

Church, and the other is in the rear of the German Lutheran Church. Both

quarries are in the upper 75 feet of the Oriskany. In the Green Street

quarry the Marcellus shales plainly mark the top of the formation. At

these localities, however, particularly at the one back of the German

Lutheran Church on Shriver's Hill, the excavation has been carried far

below the surface into layers that are not shown in West Virginia. This

serves to explain why certain forms like Spirifer cumherlandice, S. trihulis,

etc., are now seldom found about Cumberland.

At this locality a peculiar condition of leaching of the Oriskany has

made it possible to obtain fossils completely weathered out of the inclos-

ing rock, as siliceous pseudomorphs. This method of preservation is

restricted to Cumberland and the reason for it will be shown presently.

So many of these delicate fossils have been sent out by local collectors that

it has become a general belief that they can be procured anywhere in the

Oriskany of Maryland. Regarding this state of preservation Hall ' wrote

:

" While in the State of New York the accessible portions of the rock

furnish us for the most part with casts of its fossils, or, if beyond the reach

of weathering, with a compact mass of calcareous sandstone in which the

fossil remains are closely imbedded, we find, in Maryland and some parts

of Virginia, that in the friable sandstone the shells are entirely silicified

and quite free from adhering stone, so that the exterior markings and

internal structure are perfectly preserved ; the interior being quite hollow,

or filled only with loose sand. In these localities, not only do we find the

cavities of large gasteropods with no more adhering matter than those of

the Tertiary sands, but more unfrequently the delicate internal apparatus

of the Brachiopod is almost entirely preserved."

^Pal. New York, vol. iii, 18.59, pp. 401. 402.

i
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Eowe was the first to explain the cause for this restricted leaching out

of the Oriskany fossils and their occurrence in " sand pockets." He states

:

" Most of the fine collecting grounds for Oriskany fossils in this region

are within five or ten minutes walk from the hotels in Cumberland. The

disintegration of the sandstone has been carried on there much more com-

pletely than at any other place, and has been due, no doubt, to the cutting

of the Potomac Kiver and Wills Creek across Knobly Mountain and

Shriver Eidge. The constant downward percolation of the water from

the Potomac River and Wills Creek, when both flowed over this part of

Cumberland, has carried away the calcareous material of the Oriskany

arenaceous limestone and the fossils and has partially replaced the latter

with silica. As leaching continued, all the calcareous material was finally

removed and more or less large partially empty pockets or caves were

formed. These are filled with loose sand and in them the fossils are at

times found in considerable quantity."'

The Ridgely fauna becomes abundant only in the upper 150 feet of the

member.

Shkiver-Eidgelt BoruNDARY.—The line of division between these

members is not sharp. The amount of chert diminishes in the upper part

of the Shriver member and thin beds of sandstone appear, forming beds of

passage to the overlying sandstone.

LIMITS OF THE ORISKANY

Oriskany-Helderberg Boundary.—The lower limit of the Oriskany is

clearly indicated in the Cumberland area by the lithological difference

between the Shriver Chert and the New Scotland member of the Helder-

berg. The Shriver Chert is black when freshly exposed. Upon weathering

it yields small buff, or orange colored, sandy fragments which are thickly

strewn over the surface of the outcrop. The New Scotland chert on the

contrary is white and upon weathering yields large, irregular ragged

masses. The shale at the top of the New Scotland is usually not exposed

but its position is frequently indicated by a slight depression of the sur-

face between the chert beds. Because of their resistance to erosion the

New Scotland and Oriskany cherts usually occupy the crests of hills or

mountains of considerable altitude.
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The contact of the Oriskany and Helderberg is more obscure in the

eastern part of the Hancock area where the Shriver member is absent and

both formations are largely limestone. This is especially true where the

Coeymans contains beds of sandstone as it does in the North Mountain

area. The line of division is best distinguished under these circumstances

by the fact that the Becraft limestone is comparatively free from sand

grains, while the Oriskany limestone yields sandy or even conglomeratic

fragments upon weathering.

Eomney-Oriskany Boundary.—The Lower Devonian was formerly

thought to be terminated by a marked hiatus. Unconformity by erosion

was reported by Darton ' between the Oriskany and Eomney of Virginia,

This view has been held by most subsequent observers. The belief was

based, in part, upon the supposed absence of the Onondaga fauna in Mary-

land and adjacent areas. It has recently been shown by Kindle,^ however,

that the Onondaga fauna is present in the basal beds of the Romney.

While the magnitude of any hiatus at the close of the Oriskany must there-

fore be small, the occurrence of at least a short erosional uncomformity at

that horizon is indicated by the following facts : the great abruptness of the

transition from the Oriskany to the Eomney, the apparent erosion of the

upper surface of the Oriskany at many places, its varying thickness, and

the local development of a basal conglomerate in the Eomney, the latter

being well shown at Warren Point, Fulton County, Pennsylvania, just

north of the Maryland-Pennsylvania line.

composite section of the oriskany formation

Heavy-bedded arenaceous limestone, gradually changing

downward into a black chert or siliceous shale.

In the lowest beds are found Spirifer cum'berlandue,

S. concinnoideus, and Eatonia sinuata. Fossils, how-
ever, are rare until 100 feet above the base of this

division, where the characteristic Hipparionyx fauna
attains greater individual and specific representation,

0) ^ culminating in the upper 100 feet, which is the present

source of nearly all the Cumberland Oriskany fossils.

258 feet.

' Amer. Geol., vol. x, 1892, p. 16.

•Bull. U. S. Geol. Survey No. 508, 1912.
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S

and nodular black chert and siliceous shale, with

a sparse fauna distinct from the Hipparionyx fauna
above and from the Helderberg below.

In the eastern sections of Washington County, there is

no black chert, the time interval here being occupied

by the typical more sandy Oriskany. Near the base

are found Anoplotheca flabellites, Leptostrophia arcti-

muscula, and Ostracoda. Just below the middle occur

A. flabellites, Spirifer tribulis, 8. paucicostatus,

dance of ostracods and Chonetes hudsonicus.

Diaphorostoma desmatum. Near the top is an abun-

Pholidops multilamellosa, Tentaculites acula, and
Beachia suessana var. immatura, Anoplia nucleata.

About 100 feet.

CORRELATION OF THE LOWER DEVONIAN"

'

The Helderberg Formation

introductory

Earlier students have held widely divergent views as to the limits and

correlation of the Helderberg of Maryland. It will be helpful therefore

to present a brief resume of the conclusions reached by them before dis-

cussing the problems to be considered.

The Helderberg formation in Pennsylvania and Maryland is part of a

thick series of limestones to which Pratt ' gave the name Lewistown forma-

tion in 1881. This term was used in the reports of the Second Geological

Survey of Pennsylvania and also by the authors of several geological folios

of the U. S. Geological Survey."

In 1899-1900 Rowe * made a critical study of the Lower Devonian of

Maryland and clearly recognized the complex character of the Lewistowm

formation. He separated it into three parts to which he gave the names

Niagara, Salina, and Helderberg formations. The Helderberg was made

to comprise not only the Helderberg formation as defined in this volume,

' Contributed by C. K. Swartz.

' Second Geol. Survey of Pa., vol. T, 1881, pp. 127-135.

= Darton, N. H. Folios U. S. Geol. Survey Nos. 14, 1891, 32, 1894, 61, 1896,

Darton and Taff, Folio U. S. Geol. Survey No. 28, 1896.

* Dissertation presented for the degree of Doctor of Philosophy in the Johns

Hopkins University, 1900.
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but also the Tonoloway formation, the latter being considered equivalent

to the " Tentaculite " (Manlius) limestone of New York. Eowe divided

the Helderberg into the equivalents of the Manlius, Coeymans, New Scot-

land, and Becraft formations of New York. O'Harra' who prepared a

report upon the geology of Allegany County about the same time assigned

the same limits to it. Schuchert ^ made a critical study of the Lower

Devonian of Maryland a little later and published a brief synopsis of his

results in 1903. He divided the strata formerly embraced in the Lewis-

town formation as follows

:

.Becraft, 85-125 feet thick. Absent in western

Helderberg!
Maryland.

i New Scotland, 66 feet thick.

Coeymans, 110 feet thick.

Manlius, 110 feet thick.

Silurian Salina, 1135 feet thick.

Niagara, 300 feet thick.

The Helderberg, as defined by Eowe, is thus equivalent to the Helder-

berg, Manlius, and upper part of the Salina of Schuchert.

In 1908-1909 Maynard ^ studied the beds termed the Manlius formation

by Schuchert (comprising most of the CJionetes jerseijensis zone). He

named them the Corrigan formation and correlated them with the Cobles-

kill, Eondout, and Manlius formations of New York and the Decker

Ferry, Eondout, and Manlius foi-mations of New Jersey, believing that

these units are undifferentiated in Maryland.

In 1910 the writer proposed to the Committee on Formational Names

of the U. S. Geological Survey a further subdivision of these limestones.

In the following summer Ulrich, Stose and the writer visited western

Maryland together and agreed to divide the equivalents of the Lewistown

limestone into the Helderberg, Tonoloway, and Wills Creek formations

and assigned to them the limits recognized in this volume, in which con-

clusion Schuchert later concurred. The lower member of the Helder-

^ Md. Geol. Survey, Allegany County, 1900, p. 94.

= Proc. U. S. Nat. Mus., vol. xxvi, 1903.

' Dissertation presented for the degree of Doctor of Philosophy in the Johns

Hopkins University, 1909.

7
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berg was also termed the Iveyser member, although the Keyser-Coeymans

boundary was defined later. Ulrich subsequently studied the Helderberg

of Maryland more fully and discussed its correlation in the Pawpaw-

Hancock Folio of the U. S, Geological Survey/ He recognized four divi-

sions of the Helderberg formation, the Becraft, New Scotland, Coeymans,

and Keyser members. The Keyser member was divided into three faunal

zones, each characterized by a definite association of species as follows

;

a lower zone containing species related to the Decker Perry fauna of New

Jersey, a second zone extending to the top of the Gypidula bed, a third

zone embracing the beds above the Gypidula bed. Minor faunal horizons

were discriminated in each zone.

The Tonoloway was correlated, in a general way, with the Cobleskill

and Manlius of New York, while the lower zone of the Keyser was cor-

related with the Decker Ferry of New Jersey, which was considered

younger instead of older than the Manlius of New York. The Coeymans,

New Scotland, and Becraft were correlated with the fomiations of the

same name in New York.

The writer also made an independent investigation of the problem at

the same time and his results are embodied in the following discussion.

FAUNAL AND LITHOLOGICAL SUBDIVISIONS

It has been shown in the preceding discussion that four divisions may be

recognized in the Helderberg formation, the Keyser, Coeymans, New

Scotland and Becraft members, which differ both in their lithology and

faunas. These members may be further subdivided into a number of

more or less persistent faunal zones and subzones.

Keyser Member

Two rather well-defined lithological units may be recognized in the

Keyser member. The lower of these is a nodular limestone varying from

100 to 130 feet in thickness, while the tipper division is rarely nodular and

contains many shaly beds. This member may also be divided into two

faunal zones, although the limits of the lithological divisions do not

coincide precisely with those of the faunal zones.

' Pawpaw-Hancock Folio, U. S. Geol. Survey, 1912, Field Edition, pp. 55-56.
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The lower faunal zone is here termed the Chonetes jerseyensis zone.

It is about 110 feet thick a.nd is characterized by the presence of Chonetes

jerseyensis and associated species. The upper zone is termed the Favosites

helderhergice var. pi-cecedens zone from the abundance of that coral in it.

The fossils found in the latter zone differ to a large extent from those of

the Chonetes jerseyensis zone.

A conspicuous feature of the Keyser member is the existence in it of at

least five thick reefs of corals and stromatoporoids. It was long sup-

posed that but two such reefs were recognizable in Maryland, both of

which are exposed at the Devil's Backbone. Further study, liowcver, has

shown the presence of similar reefs at other horizons. These reefs are of

wide extent. They are usually very resistant to weathering and stand out

as massive ledges on the hillsides, the weathered stromatoporoids present-

ing a singular curly and knotted appearance.

Both the Chonetes jerseyensis and Favosites helderhergice var. prcecedens

zones may be further divided into a number of subzones, each of which is

characterized by some diagnostic feature as shown in the following table

:

Keyser member.

Favosites helderbergiffi var.

preecedens zone.

Chonetes jerseyensis zone.

Leperditia subzone.

Corriganville Upper Stromato-

pora reef.

Tentaculites gyracanthus sub-

zone.

Corriganville Lower Stromato-

pora reef.

RensselEeria mutabilis sub-

zone.

Keyser coral reef.

Bryozoan subzone.

Gypidula coeymanensis var.

prognostica subzone.

Spirifer modestus-cystid sub-

zone.

Rawlings Stromatopora reef.

Cladopora rectilineata sub-

zone.

Rhynchospira subzone.

Warrior Mountain coral reef.
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The subzones are characterized as follows

:

Chonetes jerseyensis Zone.—The Warrior Mountain coral reef Suh-

zone occurs at the base of the Helderberg on Warrior Mountain. It is

well exposed on the mountain side north of the tri angulation station, at

which place it contains a profusion of Favosites pyriformis, F. favosus

integritahidatus , and Si/ringostroma centrotum.

Ehynchospira Subzone.—The beds overlying the Warrior jMountain

coral reef, or in the absence of the latter, the lower beds of the Keyser,

contain a profusion of Chonetes jerseyensis and associated Decker Ferry

species. This fauna is especially well developed at Tonoloway where it

contains the following species: Favosites pyriformis, Atrypa reticularis,

Camarotcechia litchfieldensis, Chonetes jerseyensis, Meristella sp., Ehyn-

chospira glohosa, Ehynchospira formosa, Schuchertella deckeretisis,

Spirifer modestus, Spirifer oclocostatus, Stropheodonta hipartita, Uncinu-

liis convexora, Cyphotrypa corrugaia, Fenestella cumberlandica, and

Klcedenella clarhei.

Cladopora rectilineaia Subzone.—Cladopora reciilineata occurs pro-

fusely at many localities beneath the horizon of the second coral reef. It

may be identical with the Cladopora rectilineata zone of the Decker Ferry

formation of New Jersey. Associated in it are: Favosites pyriformis,

Cyathophyllum inequale, Atrypa reticularis, Camarotcechia litchfield-

ensis, Camarotcechia lamellata, Dalmanella concinna, Ehynchospira glo-

hosa ?, Schuchertella decherensis, Uncinulus convexorus.

Eawlings Stromatopora reef Subzone.—A second reef, or series of reefs,

occurs 50 to 75 feet above the base of the Helderberg at many localities,

as at Hancock, Tonoloway, southwest of Eawlings, Maryland, and Hynd-

man, Pennsylvania. It is not possible to affirm that these reefs, found at

such widely separated points, occupy one horizon, although their strati-

graphic position is approximately the same and they bear similar faunules.

Common species are Syringostroma barretti, Favosites pyriformis, Aulo-

pora schohariw, and A. schucherti.

Spirifer modestus-cystid Subzone.—The succeeding subzone contains a

faunule of great interest. Species of Spirifer are common in it, including

Spirifer modestus, S. eriensis, S. vanuxemi var. prognosticus, and S.
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octocostatus , while Choneies jerseijensis is found in its upper strata at

many localities. At Keyser, Camarocrinus stellaius is found in profusion

in a thin-bedded shaly limestone just below the Gypidula subzone. A
great number of cystids have been obtained in the lower part of this sub-

zone, constituting one of the most remarkable features of the entire fauna.

These include Jakelocystis harlleyi, J. papillatus, J. avellana. Lepocrinites

manlius. Pseudocrinites gordoni, Spliwrocystltes glohularis, S. multi-

fasciatus, and Tetracystis chrysalis.

The Gypidula cocymanensis var. prognoslica Snhzone.—This zone is the

most persistent faunal subdivision in the Keyser member. It is found in

nearly all the sections exposing its horizon, and is hence of great value for

purposes of correlation. It is filled with a great profusion of a small

variety of Gypidula, G. cocymanensis var. prognostica, which occurs but

rarely at other horizons.

Bryozoan Suhzone.—The succeeding beds are usually shaly, thin-

bedded, and cany a profusion of bryozoa of many species. The Decker

Ferry fauna inchiding Choneies jerseycnsis, and Schuchertella declicrensis

recurs in it. This was called by Ulrich the Petalotrypa subzone from a

characteristic bryozoan since identified as DipJostenopora siluriana by

Bassler.

Favosites HELDERBERGI.E VAR. PR.TiCEDEXs ZoiVE.—The strata abovc

the bryozoan subzone contain a fauna which differs in many respects from

that beneath and manifests distinct relations to the Coeymans. Few

species of brachiopods occur in it and most of these are not found in the

lower beds. This zone may be divided into the following subzones:

Keyser Coral Reef Subzone.—A massive coral reef is found at Keyser.

West A'irginia, and at Potomac Station, Marj'Iand, above the bryozoan

subzone which abounds in Cyathophyllum schucherli, Favosites helder-

bergice var. prcecedens and contains also Halysites catenulaiu^s. Ulrich

also reports Cyathophyllum inequale from this horizon.

Rensselceria mutabilis Suhzone.—Rensselaria mutahilis is found in pro-

fusion at Keyser, Corriganville, and Tonoloway at apparently the same

horizon above the Keyser coral subzone.
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Corriganville Lower Stromatopora Reef.—Two massive Stromatopora

reefs occur in the upper part of the Keyser at the Devil's Backbone and at

many other localities both east and west of Cumberland. They seem to be

the most persistent reefs in the Keyser member and were long considered

the only ones. Both reefs abound in Stromatopora constellata and

Favosites helderhergios var. prcecedens. They are here termed the Cor-

riganville Lower and Upper coral reefs respectively, because of the fine

exposure at the Devil's Backbone at Corriganville.

I'entaculitcs gyracanthus Suhzone.—A shaly limestone occurs between

the Stromatopora reefs that abounds in Tentaculites gyracanthus. At

Keyser and Dawson this subzone contains also a great profusion of

Schuchertella prolifica and Merisiella prcenuniia.

Corriganville Upper Stromatopora Reef.—The last-named subzone is

overlain at the Devil's Backbone and various other places by a reef similar

to the one below it and containing the same species.

Leperditia Suhzone.—The upper beds of the Keyser member are char-

acterized at the Devil's Backbone and at many other localities by a pro-

fusion of a late form of Leperdiiia alia named L. altoides. The beds of

this subzone are usually somewhat shaly and are interbedded with thicker,

dark brown strata. The following species also occur in it : Schuchertella

prolifica, Meristella pra'?iunUa, Tentaculites gyracanthus, Orthoceras

rigidum.

Coeymans Member

The Coeymans member is too thin (never more than 13 feet) to render

an analysis of its faunules valuable.

New Scotland Member

The New Scotland is divisible, lithologically, into two very distinct

parts, the lower being a very cherty limestone and the upper a fissile shale.

The lowest beds of limestone contain less chert than the other strata.

Chonostrophia lielderhergice is abundant near the base of this member at

the Devil's Backbone and at Dawson, at which horizon Spirifer perlamello-

SII.S also usually makes its first abundant appearance. Meristella arcuata

becomes profuse in certain sections a short distance above the base.
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Spirifer macropleuru^ is abundant only in tlie very cherty bods and is rare

below them, while species of Treniatospira are common in the upper lime-

stone strata.

The New Scotland fissile shale is characterized by an abundance of

Dahnanella planiconvexa.

Becraft Meniber.

Tlie Becraft member is restricted to so small an area in Maryland that

a detailed analysis of its faunules has not appeared valuable.

CORRELATION WITH FORMATIONS OF OTHER AREAS

Since the age of the Helderberg of Maryland involves the problem of the

age of the subjacent beds the correlation of the latter will be considered

first in treating the subject under discussion.

The Helderberg is underlain by the Tonoloway formation which con-

sists of thin-bedded, platy limestone and interbedded calcareous shale.

Upon weathering the limestone yields thin, hard fragments which cover

the surface of the soil. Fossils are rare save in a few highly fossiliferous

beds. The fauna of the Tonoloway has not been studied critically up to

the present time. Among the most important species in it are the follow-

ing, according to the identifications of Ulrich :

^

Partial list of fossils from the lower portion of the Tonoloway limestone.

Stromatopora sp. undet.

Favosites globuliformis.

Fistuliporella, thinly lamellose spe-

cies.

Cyphotrypa, new lamellate species.

Orthopora n. sp. (cf. O. regularis).

Schuchertella hydraulica var.

Meristella bella?

Whitfieldella nucleolata.

Rhynchospira globosa.

Rhynchonella litchfieldensis.

Rhynclionella hydraulica?

Rhynchonella? lamellata.

Hormotoma sp. undet. (resembles H.

gracilis).

Tentaculltes gyracanthus.

Calymene camerata.

Leperditia alta.

Leperditia altoides ?.

Beyrlchia n. sp. (resembles Entomis
flabellifer and E. oblonga).

Klcedenia n. sp.

Bollia (? Halliella) n. sp. (reticulated

surface, loop obsolete).

Klcedenella clarkei.

Klcedenella halli.

Klcedenella (? Tetradella) cf. hiero-

glyphica (Krause).

Pawpaw-Hancock Folio, U. S. Geol. Survey, 1912, p. 7.
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Fossils from the upper 50 feet of the Tonoloway limestone.

Stropheodonta bipartita.

Spirifer corallinensis.

Spirifer eriensis.

Tentaculites gyracanthus.

Klcedenia cf. nearpassi.

Klcedenia sussexensis var.
j

Bythocypris cf. concinna.

Halliella ? cf. seminulum.

Primitia humilis ?

Kloedenella clarkei.

Kloedenella (? Tetradella) hierogly-

phica.

Octonaria n. sp.

One of the most conspicuous members of the fauna is Tentaculites gyra-

cantlms which occur so profusely in the Manlius of New Yorlv as to have

led the early geologists of that State to call the Manlius the Tentaculite

limestone. The Tonoloway limestone also resembles the Tentaculite

limestone lithologically, being hard thin-bedded and somewhat argilla-

ceous. These facts led Eowe' to correlate it with the Manlius and to

include it in the Helderberg of Maryland as was done by Hall in the case of

the Manlius of New York. Schuchert/ on the contrary, correlated it with

the Salina of New York, in part. Ulrich has recently expressed the

opinion that it is equivalent in a broad way to the Cobleskill and typical

Manlius, " although the fauna indicates that the Tonoloway sedimenta-

tion in Maryland in part preceded that of the Manlius and Cobleskill of

New York." ^ He also states that most of the diagnostic species of the

Tonoloway occur in the Schoharie Valley between the base of the Cobles-

kill and the top of the Manlius. The fauna of the Tonoloway differs, how-

ever, in many respects from that of the Manlius and particularly from the

Cobleskill fauna, as shown by the absence or great rarity of many of the

most characteristic species of those fonnations. This fact renders the

correlation of the Tonoloway with them very uncertain. Indeed, it may be

questioned whether present knowledge permits its correlation with any of

the formations of New York with precision. It is also possible that the

Tonoloway is not represented by any unit in New York. Definite correla-

tion with the New York section is therefore not attempted in this place

pending a fuller investigation of the problem. It is, however, clearly of

' Op. cit.

"Proc. U. S. Nat. Mus., vol. xxvi, 1903, p. 415.

' Pawpaw-Hancock Folio, U. S. Geol. Survey, 1912, p. 7.
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late Cayugan age as shown by the general composition of its fauna.

Eecent studies of the writer tend to show that the Tonoloway is probably

the same as the Bossardville of Pennsylvania and New Jersey.

Keyser Member

The presence of the Keyser member of the Helderberg in parts of West

Virginia adjacent to Maryland is shown in the description of the Mary-

land sections. The relation of the Keyser member to strata of the same

age in Pennsylvania, New Jersey, and New York will now be considered.

Correlation with Pennsylvania.—The Keyser limestone has been

traced continuously from j\Iary]and into southern Pennsylvania and has

been fouiul to possess tlie same lithology and faunas in both areas.

It is present also in central Pennsylvania where the same features are

clearly recognizable, establishing the essential identity of the beds in both

regions. Its relations will be seen best by the examination of a few typical

sections in the area. The sections described were examined very briefly

by the writer, but the relations are sufficiently clear to permit conclusions

as to their general similarity.

Claypole ' described the following section at New Bloomfiold, Penn-

sylvania :

Vertic
Tot a

jggj
thickness

thickness

feet

Yellow flint beds (Oriskany chert member).
Clarks Mill Shale.

Limestone beds with black chert 8 242.5

Bed with Htromatopora 1 234.5

Bed with Tentaculites and brachiopods 20 233.5

Coral bed 0.5 213.5

Tentaculites 3 213

Tentaculites and some brachiopods 3 210

Not described 2 207

Corals 1 205

Rhynchonella beds 2 204

Concealed 4 202

Uneven gray shales with limestone beds 1 198

Concealed 8 197

Concealed, Chwtetes and Tentaculites 1 189

Hard dark limestone full of small C/iff^eies and brachiopods. . 3 188

^ Kept. 2d Geol. Survey Pa., vol. F2, 1885, p. 182.
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Total
vertical
thickness

Vertica
thicknts

feet

Concealed 6 185

Limestone 1 179

Shale 1 178

Concealed Leptwna bed 8 177

Rough shale 3 169

Concealed 4 166

Thin, smooth shale 0.5 162

Concealed 8 161.5

Coral bed 6 153.5

Rubbly limestone 15 147.5

Smooth limestone and shale 2 132.5

Concealed 3 130.5

Soft shale

—

Syringopora ? and Spha-rocystites 1 127.5

Rhynchonella bed filled with Rhynclwnella formosa 5 126.5

Crinoidal 0.5 121.5

Firm blue limestone, Rhynchonella formosa 3 121

Thin-bedded, wavy, Murchisonia minuta abundant 3 118

Shaly limestone forming nodules. Beyrichia and Rhyn-
chonella globosa, Murchisonia at top 12 115

Coarse limestone, Beyrichia abundant 4 103

Thin-bedded yellow limestone 3 99

Thin-bedded blue limestone 5 96

Thin-bedded limestone. Leperdiiia abundant 1 91

Concealed 40 90

Thin-bedded limestone, dark, Leperditia 50 50

Waterlime Beds. Thinner at top.

An examination of the section by tlie writer showed that the Clarks

Mill beds embrace the Keyser and Tonoloway fonnations. The Tonoloway

comprises the lower 103 feet and is overlain by the Keyser. It is probable

that the Keyser is present in its entirety, the top of the Clarks Mill shale

being approximately the Coeymans-Keyser boundary.

The upper strata of the Keyser are thin-bedded to massive but not

nodular limestone, while the lowest beds are nodular and somewhat shaly,

precisely as found in Mainland. The faunal succession is also quite

similar to that observed in the latter State, a rapid examination showing

the presence of the following zones of the Maryland section, enumerated

in descending order:
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TentacuUtes gyracantJius and Meristella sp. abundant in the upper part of

the section.

Coral zone (Keyser coral zone ?).

Cystid zone

—

Sphwrocystites sp.

Stenochisma formosa zone.

Rhynchospira globosa zone.

The Gypidiila cccymancnsis var. prognosiica zone was not observed. It

is believed that a more thorough examination would establish still more

closely the essential siriiilarity of the faunas of both areas.

The underlying Tonoloway consists of hard, platy, dark blue limestone

breaking with a clean,, flat cleavage and contrasting strildngly with the

nodular basal beds of the Keyser. A more massive bed 4 feet thick is

present at the top of the Tonoloway. The transition from the Keyser to

the Tonoloway is abrupt. The fauna of the latter fonnation consists

chiefly of ostracods. All these features ai-e characteristic of the same

strata in Maryland.

The underlying (Waterlime) of Claypole appears essentially the same

as the Wills Creek fonnation of Maryland. These facts permit little doubt

that the Clarks Mill shale embraces the Keyser and Tonoloway of Mary-

land. The Coeymans is not exposed and is perhaps absent.

An excellent section of the Helderberg is seen in the cuts of the North-

ern Central Railroad on the Susquehanna River at Selinsgrove Junction,

about 40 miles northeast of the preceding locality. The Helderberg is

exposed in two anticlines at this place both of which are described by

White.'

The section is exposed in the anticline north of Selinsgrove Junction.

It begins at a cave-like excavation north of the 135th mile post of the

Northern Central Eailroad and extends southward to the end of the

exposure.^

' Rept. 2d Geol. Survey Pa., vol. G7, 1883, pp. 343-348.

= The writer is greatly indebted to Mr. H. K. Schock, formerly of Susque-

hanna University, Selinsgrove, Pennsylvania, who measured this section and

collected fossils from it.
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Vertical Total vertical
thickness thickness
ft. in. ft. in.

Concealed. Chiefly shale.

Spring.

Massive, gray, crinoidal limestone 9 1 232 7

Interbedded shale and limestone 4 4 223 6

Massive, fossiliferous limestone containing chert 3 9 219 2

Thin-bedded banded limestone 5 10 215 5

Shaly limestone 7 10 209 7

Medium-bedded gray limestone 8 9 193

Thin-bedded shaly limestone 13 184 2

Shale 1 171 2

Massive dark limestone, thinner beds near top 21 10 170 2

Calcareous shale with thin beds of impure limestone 2 148 4

Massive dark blue limestone 7 4 146 4

Shale and shaly limestone interbedded with bands of

purer limestone 26 10 131

Massive gray-blue banded limestone 11 7 112 2

Nodular limestone, shaly at bottom 11 5 100 7

Massive nodular limestone 11 11 89 2

Thin-bedded, nodular limestone 3 9 77 3

Gray nodular limestone, some thin beds 13 6 73 6

Stromatopora reef, upper 2 feet consisting of smaller

species 12 60

135 mile post.

Thin-bedded, nodular limestone 5 11 48

Gray, impure limestone, somewhat crinoidal 10 42 1

Nodular limestone, somewhat shaly 24 6 41 3

Massive dark blue limestone, upper 18 inches thinner

bedded 16 16 9

Thin-bedded, argillaceous limestone, lowest stratum ex-

posed, probably base of Keyser limestone 9 9

Concealed. Fissile, platy limestone is exposed north of

this point, containing numerous ostracods.

The most important feature of the section is the marked lithological and

faiinal change at the base of the Keyser. The underlying beds are fissile,

platy limestones with an ostraeod fauna, contrasting greatly with the

lower nodular beds of the Keyser. The Chonetes jerseyensis fauna is

present in the lower beds. Rhijnchospira glohosa is abundant near the

base of the section and is succeeded by a StromatopoTa reef. Cladopora

rectilineata and Halysites catemdatus are also abundant in the lower

strata of the same age at Grovania while Tcnfaculites gyracantlms occurs
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in abundance at a higher horizon. The upper beds are but sparingly fossil-

iferous, shaly, and some strata are laminated. The transition to the over-

lying very fossiliferous member of the Helderberg is seen at a spring near

the south end of cut and is probably abrupt, although this fact has not been

sufficiently investigated. The Selinsgrove Junction section may be con-

sidered typical of the many exposures of the Keyser limestone of this

region. The features described are similar to those presented by the

Keyser of Maryland, permitting little doubt of the essential identity of

these members in both areas.

An excellent exposure of the Helderberg is seen in the quarries at

Grovania 19 miles northeast of Selinsgrove Junction. The lower nodular

beds of the Keyser resemble those at the latter locality and contain a

similar massive Stromatopora reef. A short distance belovs^ this reef is a

bed abounding in Oladopora rectilineata and Halysites catenulatus. This

zone occupies a position similar to that of the Cladopora rectilineata zone

in the lower Keyser of Maryland with which it may be identical. A
notable feature of the section is a sandstone seen at the top of the quarry

which occurs 4G stratigraphic feet above the Stromatopora reef. This

stratum has been interpreted ' as indicating an unconformity by erosion

at the top of the Keyser, but the exposure of the overlying strata is too im-

perfect at the present time to fully establish this fact.

Examination of the preceding sections renders the following conclusions

probable
:

" The Bossardville limestone of central Pennsylvania is identi-

cal with the Tonoloway limestone of Maryland, resembling it in lithology,

stratigraphic position and in containing an ostracod fauna. The sparse

brachiopod fauna of the Tonoloway has not been observed in central Penn-

sylvania, suggesting that the Maryland area was more closely connected

Avith the open sea.

The Keyser member of the Helderberg is present in Pennsylvania and

closely resembles the corresponding Maryland beds in lithology and fauna.

The lower strata are nodular while the upper are in part laminated

^Grabau, N. Y. State Mus., Bull. 92, 1906, p. 173.

*The conclusions here advanced are only tentative. Further investigation

is needed before they can be established.
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argillaceous limestones, as in Maryland. The general sequence of faunal

zones is also similar, the Chonetes jersei/ensis fauna being present in the

lower strata, and Tentaculites gymcanthus in the upper beds.

The upper limit of the Keyser is probably limited by an unconformity

which separates it from the overlying Coeymans or New Scotland. The

basal part of the Oriskany is a cherty shale suggesting the Shriver Chert

member at the base of the Oriskany of Maryland.

The Helderberg and Bossardville limestones are well exposed in eastern

Pennsylvania where they agree in fauna and lithology with the correspond-

ing beds of New Jersey with which they are continuous. The discussion

of the latter area will therefore apply to them.

Correlation vs^ith New Jersey.—The Lower Devonian and Upper

Silurian limestones of New Jersey were divided by Weller' into the fol-

lowing formations

:

r]-Becraft

Devonian -j New Scotland

l-Coeymans

fManlius

J
Rondout

1 Decker Perry

I Bossardville

Silurian

The Bossardville of New Jersey so closely resembles the formation of the

lame in central Pennsylvania that there is little doubt of their

il identity. The latter can possibly be traced southward into Mary-

land where it is tenned the Tonoloway.

Weller subdivided the Decker Ferry into three faunal zones each char-

acterized by a definite association of species which he named as follows

in descending order

:

Rhynchonella lamellata zone.

Ptilodictya frondosa zone

Chonetes jerseyensis zone.

The most diagnostic species of the lower zone is Chonetes jerseyensis

associated with SchucJiertella decherensis, StenocMsma deckerensis, and

Camarotcechia litchfieldensis. All of these and many others common in

that zone are abundant also in the Chonetes jerseyensis zone of the Keyser

of Maryland.

• Pal. N. J., vol. iii, 1903.
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Weller's second zone, characterized by the bryozoan ' Ptilodidija

frondosa, is very thin and has not been recognized in Maryland.

His upper zone contains a rich coralline fauna of which the more im-

portant species are Cladopora rectilineaia, Favosites pyriformis, Cyatho-

phyllum inequale, Ilalysites catenulatus, and stromatoporoids. The

Cladopora rectilineaia zone of the Keyser of Maryland occupies a similar

position and contains Cladopora reciilineata in profusion associated with

Favosites pyriformis and Cyatliopliyllum inequale. Ilalysites catenulatiis

occurs at a somewhat higher horizon. A zone in a like position in the

lower Keyser of central Pennsylvania abounds in Cladopora rectilineaia

and Halysites catenulatus.

An examination of the entire fauna of the Chonetes jerseyen^is zone of

the Keyser of Maryland still further emphasizes its close faunal relation

to the Decker Ferry of New Jersey. Of 40 species, other than ostracods,

described by Weller from the Decker Ferry 60 per cent occur also in the

Chonetes jerseyensis zone of Maryland, including its most diagnostic

forms. Eighteen, or 38 per cent, of the previously described species found

in the Keyser of Maryland occur also in the Decker Ferry of New Jersey.

This difference is due in part to the fact that the Keyser of Maryland con-

tains a much larger fauna than the corresponding beds in New Jersey.

The table of distribution exhibits this relation more fully.

The Decker Ferry also resembles the lower Keyser lithologically, some

beds being nodular while all are highly fossilifcrous, contrasting strikingly

with the underlying fissile, platy, almost unfossiliferous limestone of the

Bossardville of New Jersey and Tonoloway of Maryland.

The close resemblance of the Chonetes jerseyensis zone of the Keyser

to the Decker Ferry of New Jersey in fauna, litholog)', and stratigraphic

sequence, together with the similarity of the corresponding strata in

Pennsylvania is believed to indicate the essential identity of both horizons.

It is to be noted, however, that while the lower limit of the Decker Ferry

and Chonetes jerseyensis zone of the Keyser limestone seem to be the same

their upper limits may differ. This is suggested by the fact that the

Cladopora reciilineata zone lies at the top of the Decker Ferry of New

Jersey and much below the upper limit of the Chonetes jerseyensis fauna
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of Maryland. If it occupies like horizons in both areas then the Chonetes

jerseyensis fauna persisted longer in Maryland than in New Jersey, a

feature which may be due to the continuance of open-sea conditions for

a longer period in Maryland. Upon this supposition the upper part of

the Chonetes jerseyensis zone of Maryland may be synchronous with a part

of the Manlius of New Jersey. These conclusions, however, are not

assured and the true relations cannot be adequately determined until the

intervening area in Pennsylvania has been studied more critically.

Following the deposition of the Decker Ferry and lower Keyser the

sea became more restricted as shown by the more argillaceous composition

of the overlying beds, the presence of numerous ostracods, and the greater

rarity of brachiopods in them. These features, however, are more marked

in New Jersey than in Maryland.

The Eondout of New Jersey is an argillaceous limestone, one stratum

of which is a cement rock. Its fauna is peculiar to such sediments, con-

sisting almost exclusively of a few species of the genus Leperditia, all of

which are found in the Keyser of INIaryland, although they are not re-

stricted to one horizon. The most abundant species is Leperditia gigantea

which occurs at the Devil's Backbone 235-236 feet above the base of the

Keyser.

The Eondout formation seems to have been a local deposit which had its

largest development in New York and thinned toward New Jersey. It

has not been recognized in Maryland.

The Manlius of New Jersey, overlying the Eondout, is a nodular lime-

stone characterized by a Stromatopora reef and the abundance of Tentac-

ulites gyracantlius, Spirifer vamtxemi. Slropheodonta varidriata, and a

species of Leperditia identified as L. aJiu. The Favosites helderhergice

var. prcecedens zone of the Keyser of Maryland contains similar, though

more abundant, Stromatopora reefs at most localities. Tentaculites gyra-

canthus occurs in profusion between the Corriganville Stromatopora beds,

while Spirifer vanuxemi is represented by a variety that differs somewhat

from the typical form. The latter species is also found in the underlying

Chonetes jerseyensis zone where it more closely approaches the typical

form. A variety of Leperditia alia, known as L. altoides, is common in

certain of the upper beds of the Kevser member. Three of the four
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diagnostic species of tlie Maiilius, are therefore represented in this zone,

two of which occur as varietal forms.

The fauna of Maryland differs from that of the Manlius of New Jersey

in containing species of a^ more normal marine habitat including many

corals. The most striking difference, however, is the presence of a number

of species of distinct Helderberg affinities in which respect it resembles

the transition beds at the top of the Manlius of Schoharie, and elsewhere

in New York. The significance of this fact will be considered later.

The preceding facts indicate that the Favosites helderhergice var.

prcecedens zone of the Keyser is, in a general way, of the age of

the Manlius-Rondout interval of New Jersey and that both occupy a

similar stratigraphic position, being limited above by the Coeymans and

below by the Chonetes jerseyensis zone. The difference between them may

be in part geographic, arising from differences in the conditions under

which they were deposited. It is, however, not improbable that they may

occupy a slightly different stratigraphic position. As has been shown,

the lower beds of the Manlius of New Jersey may be older than the upper

strata of the Chonetes jerseyensis zone and hence older than the base of

the Favosites helderbergice var. prcecedens zone, while it is possible that

the upper beds of the latter zone are younger than the upper beds of the

Manlius of New Jersey, since both appear to be bounded above by an

unconfonnity.

Wcller showed that the Coeymans, New Scotland, and Becraft of New

Jersey are equivalent to the formations bearing the same names in New

York. The corresponding formations of Maryland are also correlated

with them as is shown elsewhere in this volume.

If these conclusions are true the Keyser limestone of Maryland lies

between approximately the same limits as the combined Manlius, Eondout,

and Decker Ferry of New Jersey to which formations it appears to be

equivalent. Their relations are indicated in the following diagram :

Maryland Pennsylvania New Jersey

Coeymans Coeymans Coeymans

fManlius

Keyser Keyser ] Rondout

[ Decker Ferry

Tonoloway Bossardville Bossardville
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Correlation with New York.—Different problems are presented in

considering the correlation of the Helderberg of Maryland with the for-

mations east and west of the Helderberg Mountains of New York. These

areas are therefore considered separately.

Correlation until Formations East of the Helderberg Mountains.—The

Lower Devonian and Upper Silurian strata pass, without modification,

from northern New Jersey into southeastern New York. In approaching

Eondout, New York, however, the lower formations undergo a change

accompanied by an increasing development of cement beds leading to the

discrimination of new formations. Clarke and Hartnagel recognize the

following sequence in the vicinity of Rondout.'

Devonian Coeymans

'Unconformity

Manlius

Rondout

Silurian -I Coblesklll

Rosendale

Wilbur
Binnewater

Ordovlclan
/Unconformity
I^Normanskill

The Coeymans, Manlius, and Rondout are clearly the same as the corre-

sponding formations of northern New Jersey so that their correlation

needs no further consideration here. Divergent views have, however, been

held covering the relation of tlie Decker Ferry to the formations of New

York.

Weller ^ correlated the Decker Ferry of New Jersey with the Coblesldll

of New York, basing his conclusion upon the evident similarity of their

faunas. Hartnagel ' who studied the subject somewhat later, restricted

the name Decker Ferry to the two lower zones of Weller's formation and

correlated them with the Rosendale and Wilbur of New York. He named

the coralline zone of Weller's Decker Ferry the Cobleskill, correlating it

with the formation of that name in New York and considered the 15 feet

'N. Y. State Mus., Handbook No. 19, 1912, Table 2.

^Tal. N. J., vol. ill, 1903.

= Rept. N. Y. State Paleontologist for 1903, N. Y. State Mus., 57th Ann. Rept.,

1905, vol. i, pt. i, pp. 348-349.



Maryland Geological Survey 115

of strata immediately beneath it transitional between the Decker Ferry

and the Cobleskill. Both Weller and Hartnagel referred the Manlius,

Rondout, and Cobleskill of southeastern New York and northern New

Jersey to the Silurian System.

These interpretations are exhibited in the following table

:

Weller, 1902 Hartnagel, 1903

Manlius Manlius

Rondout Rondout

c

3

1
o
O
II

>^

1

Rhvnclionella lamellata i^one,

25 feet
Cobleskill, 10 feet

Transitional zone, 15 feet

w

Ptilodycta frondosa zone

Chonetea jerseyensis zone

a

Rosendale

Wilbur

Bossardville limestone Bossardville limestone

The correlation of the Keyser of Maryland, with the Decker Ferry,

Eondout, and Manlius of northern New Jersey, has been considered

already. If Hartnagel's correlation of the latter formations be accepted,

the Keyser of Maryland represents the interval from the Wilbur to the

Manlius of southeastern New York, inclusive.

Correlation with, Formations West of tJie Helderherg Mountains.—Hart-

nagel who has recently made a critical study of the Upper Silurian of

New York considers the Manlius, Eondout, and Cobleskill of southeasteni

New York equivalent to the formations bearing the same names in the

central part of the State.' Ulrich has recently presented a view that

differs widely from that of Hartnagel and Clarke and others."

^ N. Y. State Mus., Bull. No. 69, 1903.

' Pawpaw-Hancock Folio, U. S. Geol. Surv., 1912, Field Edition, pp. 62-65.

The writer is greatly indebted to Dr. Ulrich for revision and correction of the

accompanying statements
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According to Ulrich's view the beds usually referred to the Manlius

formation at Manlius, in central New York, comprise different units

which may be discriminated as follows, in descending order

:

r Upper beds—Transition beds.
" Manlius " of

J Cement beds—Rondout.
authors. 1 Fossiliferous bed—Decker Ferry ?.

L Typical Manlius—Manlius fauna.

The beds referred to the Manlius formation at Eondout, by other

students, are believed by Ulrich to be comparable to the upper beds of the

Manlius section, while the Eondout formation is believed to be identical

with the cement beds which lie above the typical Manlius in the Manlius

section. In other words, the Eondout is held to be younger, and not older,

than the typical Manlius. At Manlius this section shows a fossiliferous

bed between the cement beds and the typical Manlius which is pro-

visionally correlated with the Decker Ferry. The typical Manlius is

believed to have pinched out before reaching Eondout where it is repre-

sented by a hiatus below the Decker Ferry. Ulrich's view may be repre-

sented as follows:

Section at Manlius

Central New York

Onondaga or Oriskany.

r Hiatus.

i Transition beds (Keyser).
Lower Devonian

-jpj^j^^^^^

[Decker Perry ?

fTypical Manlius.

Icobleskill.
Silurian

Section at Rondout
Southeastern New York

Coeymans.
" Manlius " of authors.

Rondout.

Decker Ferry.

Hiatus.

Hiatus.

Ulrich bases his view upon a close correlation of the lithological and

faunal zones of the sections at Manlius and Eondout by which he believes

he has established the presence of the Eondout above the typical Manlius in

the Manlius section. Since the Eondout is underlain by the Decker Ferry

with apparent conformity in southeastern New York the latter formation

is held to be younger than the typical Manlius and hence distinct from the

Cobleskill.
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This conclusion is apparently further supported by the presence of

species related to those of the Cobleskill and Manlius of New York below

the base of the Chonetes jerseyensh zone in Maryland, including Tentacu-

lites gyracanthvs in abundance, Camaroiocchia ? lamellata, Camarotwchia

litchfieldensis, Stropheodonta hipartita, Leperdiiia alia, etc. Ulrich ex-

plains the evident similarity of the Decker Ferry and Cobleskill faunas by

the suggestion that the Cobleskill fauna recurs in the younger Decker

Ferry although the formations are distinct.

He hence proposes to draw the Silurian-Devonian boundary at the top

of the typical Manlius and refers the Decker Ferry, the Roudout, the upper

beds at Manlius, and the Keyser limestone to the Devonian.

A serious difficulty in the acceptance of this view, in the opinion of the

writer, is the fact that the Chonetes jerseyensis fauna has never been

observed above the typical Manlius of New York, while it is laiown to be

present in the Cobleskill.' The data upon which these views are based

have not been published and it is manifestly premature to discuss them

at this time. The author has not adequately studied the problem here

presented and is unable to offer any opinion as to the validity of these

conclusions.

If Hartnagel's correlation of the New York sections is correct, the evi-

dence indicates that the Keyser member of the Helderberg fonnation is

equivalent to the formations between the base of the Wilbur and the top

of the Manlius of New York. If Ulrich's interpretation be accepted, the

Keyser is equivalent to the Decker Ferry, Eondout, and uppermost beds of

the Manlius as found in New Jersey, all of which lie above the horizon of

^ Dr. Ulrich has kindly furnished the following comment upon the above

statement: " To this objection I would answer that the Keyser zones contain-

ing C. jerseyensis are not represented in either the Manlius, the Schoharie or

the Rondout sections with the possible exception of the Decker Ferry zone

itself, which is doubtfully identified between the cement beds (Rondout) and

the typical Manlius at Manlius only. At all three localities the beds between

the Rondout and the base of the Coeymans, or the Oriskany or Onondaga where

the Coeymans is absent (as at Manlius), are correlated by me with the upper

fourth or less of the Keyser in Maryland. C. jerseyensis was not found in the

doubtfully identified Decker Ferry zone at Manlius but the half hour's search I

gave these beds is insufficient to establish the absence of the fossil at Manlius

above the typical Manlius."
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the typical Manlius of New York. The reader is referred to the diagram

on p. 31 in which the correlation of the Keyser with various formations

is summarized.

Helderberg Elements in the Fauna.—Eeference has already been

made to the presence of a number of species of Helderberg affinities in the

Keyser limestone. Their range is indicated in the table of distribution.

Certain species of the Helderberg, including Pkolidops ovata and

Bhynchospira glohosa, appear in the Tonoloway beneath the Keyser. A
larger number make their advent in the lower beds of the Keyser including

Pholidops ovata, Rhynchosinra glohosa var., Rliynchospira formosa, 8te-

noschisma formosa, and Uncinulus nucleolatus.

At a somewhat higher horizon a variety of Anoplotheca concava appears.

The upper part of the Clwnetes jerseyensis zone contains a profusion of

Gypidula cceymanensis var. prognosiica, a forerunner of the diagnostic

species of the Coeymans. The base of the Favosites lielderhergioe pracedetis

zone is marked by the advent of Rensselceria midalnlis while at a higher

horizon Uncinulus nucleolatus is associated with Schuchertella prolifica,

which is very closely related to S. tcoolworthana of the Coeymans.

Grabau ' has noted a similar mingling of Helderberg and Silurian species

in the uppermost beds of the Manlius at Schoharie and elsewhere in !N"ew

York, and has described them as transition beds between the Silurian and

Devonian.

These Helderberg species entered the Maryland sea in Keyser time,

mingling with the Silurian species which continued to constitute the

larger part of the faunas. The Keyser limestone is, therefore, clearly

transitional between the Silurian and Devonian. Accepting the principle

that the age of the formation is that of its youngest fauna, the Keyser is

here referred to the Helderberg although the majority of the species in

it are distinctly Silurian. The Helderberg fauna thus appears to have

invaded Maryland before its advent in New York in Coeymans time,

suggesting that its route of immigration may have been by way of Mary-

land.

•N. Y. State Mus., Bull. No. 92, 1906, p. 114.
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The relation of the species of the Keyser member to those of other

horizons is summarized in the subjoined table.

Favosites
.- Chotiftes heldbergiae

iiipi'iiher
jerseyensis var. prs-

zotie cerlens
zone

No. Pet. No. Pet. No. Pet.

Species occurring in other areas 73 45 61 49 19 53

Species restricted to Maryland 91 55 63 51 17 47

Total 164 . . 124 . . 36 .

.

Species occurring In Tonoloway 14 8 12 .

.

3 ..

Species occurring in both zones 10 6 10 .

.

10 .

.

Range of species occurring in other areas (omit-

ting Atrypa reticularis and Leptwna rhomhoi-

dalis)

:

Decker Ferry of New Jersey 28 38 24 40 5 26

Rondout of New Jersey 3 4 3 5 1 5

Manlius of New Jersey 5 7 4 7 2 10

Wilbur of New York 7 9 4 7 2 10

Coblesldll of New York 11 15 10 17 3 16

Rondout of eastern New York 8 11 7 12 2 10

Rondout of central New York 6 8 4 7 3 16

Manlius of eastern New York 4 5 3 5 2 10

Manlius of central New York 5 7 4 7 2 10

Coeymans, New Scotland and Becraft 31 43 19 30 12 63

The preceding table shows that the fauna of tiie Chonetes jerseyensis

zone is more closely related to the Decker Ferry fauna of New Jersey than

to any other, a relationship rendered more pronounced by the character of

the species found in it, including Chonetes jerseyensis, Schuchertella

deckerensis, Stenochisma deckerensis, Cladopora rectilineata and various

other important members of that fauna.

The fauna of this zone also shows a marked relation to that of the upper

members of the Helderberg, 30 per cent of the species not restricted to

the Keyser member being found in them. It also bears a less striking,

though close resemblance to the fauna of the Coblesldll, 17 per cent of the

species not restricted to the Keyser occurring in it.

The fauna of the Favosites helderherg'uc prcecedens zone is still more

closely related to that of the overlying members of the Helderberg, 63 per

cent of its species being found in them. That it is older, however, than the

Coeymans to which Schuchert referred it is shown by the occurrence in it
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of so large a number of species known elsewhere only in older strata, and

by the abrupt lithological and faunal break and probable unconformity

which separates the Keyser member from the overlying Coeymans of Mary-

land. Three species of this zone, Spirlfer vantLxemi var. prognosticus,

Tentaculites gyracanthus, and Leperditia alioides suggest a relationship

to the Manlius.

The fauna of the Keyser member, considered as a whole, shows pro-

nounced relations to the Helderberg to which it is referred.

Coeymans Member

The guide fossil of the Coeymans is Gypidula coeymanensis, which

occurs eveiywhere in this member in Maryland as in New York. The

following table clearly shows its Coeymans age :

Number Per cent

Species occurring elsewhere 19 87

Species restricted to Maryland 3 13

Total 22

Occurring in the Coeymans of New York and New Jersey 18 82

It also resembles the Coeymans of New York in its lithology being a

massive ciystalline limestone carrying many crinoid and Lepadocystis

stems.

New Scotland Member

The New Scotland member is characterized by the presence of Spirifer

macropleurus which is found at all the outcrops of the cherty limestone.

Among the other abundant species are Spirifer perlamellosiis, Scliu-

chertella woolworthana, Stroplionella leavenworthana, Dalmanella pere-

Icgans, MeristeUa arcuaia and species of the genera Trematospira and

Eatonia. The similarity of the fauna of this member to that of the New

Scotland of New York is clearly shown in the following table:

Number Per cent

Species occurring elsewhere 73 91

Species restricted to Maryland 7 9

Total 80

Species occurring in the New Scotland of New York and New
Jersey 68 85
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Becraft Member

The Becraft of MarylaBcl is characterized by tlie presence of Spirifer

concinnus and other species diagnostic of the Becraft of New York as

shown by the list of species. The relations of the member are shown in the

subjoined table which emphasizes the close resemblance of the fauna to that

of the New Scotland, a condition observed also in New York and New

Jersey.

No.

Species previously described 22

New species 1

Total 23

Previously described species occurring in the New Scotland of New York
and New Jersey 14

Previously described species occurring in the Becraft of New York and
New Jersey 6

Previously described species occurring in the Oriskany of New York and
New Jersey 8

The beds closely resemble the Becraft of New York not only faunally,

but also in their lithology and their stratigraphic position.

Oriskany Formation

As has been shown in the preceding chapter, the Oriskany formation is

divisible into two members the Shriver Chert below and the Ridgely sand-

stone above.

Shriver Chert Member

About Kingston and Eondout, New York, Davis ^ found a series of

shaly limestones, said to lie above the Becraft, with a thickness of 250 feet.

This he called the Upper Shaly Limestone, because it contained many of

the fossils of the underlying shaly limestone (the New Scotland). Later

Claike and Schuchert^ named these strata the Kingston beds. The same

name had been used in 1873 by the Canadian geologists, Bailey and

Matthew, hence Clarke,"* renamed the New York formation Port Ewen,

' Amer. Jour. Sci., vol. xxvi, 1883, p. 389.

- Science, Dec. 7, 1899.

= N. Y. State Mus., Bull. No. 49, 1903, p. 666.
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after a station on the West Shore Railway not far from Kingston. Sub-

sequently Grabau ' discovered that the greater part of the original Kings-

ton consisted of the Helderberg series repeated by overthrust faulting, and

terminated by an " impure schistose limestone " more than 100 feet thick,

having a Lower Oriskany fauna like that of Becraft Mountain, jSTew York.

The fauna of the Lower Oriskany was described by Clarke.^

The following table shows the relations of the fauna of the Shriver Chert

member to the Helderberg and Oriskany of New York and Maryland

:

No.

Species previously described 12

New species 17

Total 29

The range of the previously described species in other formations is as

follows

:

No.

New Scotland of New York 4

Becraft of New York 7

Lower Oriskany of New York 11

Upper Oriskany of New York 5

Ridgely sandstone member of Oriskany of Maryland 10

The Lower Oriskany age of these beds is shown by the above table.

The Shriver Chert resembles the Camden Chert of Tennessee litho-

logically. The faunal resemblance is but slight.'

Ridgely Sandstone Mernber

The Eidgely sandstone member contains a fauna rich in species and

individuals. The following table shows their range:

No.

Species restricted to Maryland 54

Species occurring elsewhere 66

Total 120

^ N. Y. State Mus., Bull. No. 49, 1903, p. 1063. See also Van Ingen and Clarke

ibidem^, pp. 1193-1197; Shimer, N. Y. State Mus. No. 80, 1905, p. 184.

^N. Y. State Mus., Mem. No. 3, 1900.

° See Schuchert, Amer. Jour. Sci., vol. vii, 1889, p. 184.
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The species not restricted to Maryland have the following range in the

formations of New York

:

No.

Coeymans 2

New Scotland 19

Becraft G

Lower Oriskany 27

Upper Oriskany 31

This member closely resembles the tyj^ical Oriskany of New York in

its lithology and its fauna. The faunal relations are shown not only by the

large number of species common to both, but also by the occurrence of

Spirifer arenosus, the guide fossil of the Oriskany, in profusion associated

with many other species diagnostic of that formation, including Spirifer

murchisoni, and various members of the genera Renssel^ria and Ealonia.

The presence of many species of the Lower Oriskany of New York is also

to be noted. The restriction of so large a number of species to Maryland

is due to the fact that a longer time is represented here than in New York.

GrEOLOGICAL AND GeOGIUPIIICAL DISTRIBUTION OF SpECIES.*

The geological and geographical distribution of the species obtained

from the Maryland Lower Devonian has already been partly indicated

in the discussion of the various zones. A more complete presentation of

the occurrence of these forms is shown in the following tables as well as

in the chapters on correlation and on the systematic paleontology

:

' Contributed by C. K. Swartz.
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SPECIES

Maryland New Jersey New York |

1

Helderberg

1
1
§

1

1 I

1

2

1

6

1

1

1
1
o

1
1

1
1

1 "^

Keyser

s

1

1

I
1

1
1

1

1

i
6

1

1

1

i

1
1
1

1

1 1

1

1

1

1

1

1

1

1
1
1

1

3 Id

PORIFERA.

* *

t

t

t

;;

t
t

t

::

'..

*•

»

::

;;

••

::

••

::

::

;;

:;

'.'.

*

*

":

i

''

o

COELENTERATA.

i Zaphrentis rcemeri M. Edwards and Haime....
V

tei

7
e

'

t
+

T t

Ti

-
V

17 Favosites helderbergiae var. praecedens Sohuchert
V

*

'fl

21 Favosites favosus var. inte^itabulatus Swartz. t

o»

t

*

t

*•

j

Pleurodictvum lenticulare (Hall) i--

V

t
V<?1

'^'^

*

ffi

ECHINODERMATA.

»

^s Anomalocvstis disparillis Hall ''

91

t
t
t
t
t
t
t

t

-11 Tetraoystis chrysalis Sclnichert

d 1 Jaekelocystis avellana Schuchprt

47 Pseudocrinites stellatus Schuchert

t = restricted to Maryland. t AfBne = related species.
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MABYLANn New Jersey Kew York

Helderberg ^
|

;^ » 5 o

1
1

£

1

°
1

Keystr
1

1

1

1

J ! 1

iliiiri
ol a- 0^ n :j= •- '^

X

i

Tonoloway Chonetes

jerseycnsis

zone

Favosites

helderbergiae

var.

Uange

not

determined

i

1 1
1

.2

1

1

1

1 .3

a i

1

t
1

1

3

1

ECHINODERMATA.—Continued. 1

49 Pseudocrinites subqnadratus Schuchert
i . t

51 Pseudoerinites perdcwi S<huchort I . . t . . .

.

52 .1

55

•

r

57 Technocrinus sculptus Hall .... 1 t ..

58 Technocrinus striatus (Hall) .'. [ 1 1:: ..[..

60 t '
.

.

62
43

Calceocrinus marylandicus Ohern + ;..

t .

.

L.

::

*

*

64 f
. .| .

.

65
fifi Edriocrinus pociUiformis Hall

VERMES.

' * *'

MOLLUSCOIDEA-BRYOZOA.

69
70 Ceraniopora ? incondita Ulrich & Bassler .. .. + ....

*

73 Fistuliporella quinquedentata Ulrich & Bassler. .. t .. ..

75 Fistuliporella man-landica Ulrich & Bassler it .. ..

76 Fistuliporella mavnardi Ulrich & Bassler .

.

' t

Chilotrypa constricta (Hall) !

Cvphotrypa corrugata (Weller) . . *
1 .

.

* *
1

79 *

Callotrypa striata (Hall & Simpson) .. 1.. * *

82 rallotrvpa macropora (Hall) *

« *

85 Lioclema subramosum Ulrich & Bassler !.. t t .. t

Diplostenopora siluriana (Weller) ! . * .... c
w ::

!^

89 *

90 \Ionotr>'pa tabulata (Hall) *

91

<)? Fenestella philia Hall .
* *

94 Pcnestelia (Cvcloporina) altidor^ata U & B t
I

.. .

95 p-enestella ? idalia Hall ..L.i.. ..<. •

t = restricted to Marj'land.
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SPECIES

Maryland New Jersey New York

H

Helderberg

1

b

1
1
1

s

1

6

1

1
t

£ 1
1
5

1 1

fe

w 1
Keyser

i
1

1

1 1

1

6

1

1
1

1

i

a

1

1
1 2

1
is

1
1
o

1

1 1

1

i

1 1

1

il

1:1 1
1

9«

MOLLUSCOIDEA-BRYOZOA.-Continued.

t

1

t

t

t

t

?

::

..

••

••

••

•*

:"

*

••

:

V

*

V

V

::

*

*

••

*

*

!J

V

V

V

47
98 Semicoscinium planum Ulrich & Bass'ler t ..

99
••I"100 t

V101 Orthopora rhombitera (Hall) ?

••

in?, Orthopora re^laris (Hall)
103
104 +
105

lOfi

MOLLUSCOIDEA—BRACHIOPODA

ins

t

V
V

nom
11?. Pholidops tumida Schuchert

* *113 Pholldops ovata Hall L.

115

'i

llfi

t
t V

V
lis
119 Dalmanella perelegans (Hall) 1 .

1?0
1?1 Rhipidomella emarg-inata (Hall) t V122
123

125 Rhipidomella musculosa var. arctisinuata'

127 * ..

1?S
129 *

V
t

•
130
131

Leptasna rhomboidalis var. ventricosa (Hall)...
Lepteiiisca coneava (Hall)

132
133 Stropheodonta arata (Hall)
134 ?

ISt
136
137
138
139

Stropheodonta (Leptostrophia) beckii (Hall)...
Stropheodonta (Leptostrophia) planulata (Hall)
Stropheodonta (Leptostrophia) bipartita (Hallj
Stropheodonta (Leptostrophia) arctimuscula

•* *•

»
*
»

t
UO Stropheodonta (Leptostrophia) magniflca

141 Stropheodonta (Leptostrophia) magniventra

142 Strophonella ffenicuiata (Hall) '

.

.

t

= restricted to Maryland. t Affine = related species.



Maryland Geological Survey 127

MOLLUSCOIDEA—BRACHIOPODA.—Cont'd
IStrophonella leavenworthana (Hall)
Strophonella punctulifera (Conrad)
Strophonella keyserensis Swartz
Strophonella headleyana (Hall)
Strophonella undaplicata Swartz
Schuchertella prolifica Schuchert
Schuchertella woolworthana (Hall)
Schuchertella becraftensis (Clarke)
Schuchertella deckerensis (Wellcr)

I

Schuchertella deformis (Hall)
Schuchertella sinuata Hall & Clarke
Schuchertella inarylandiea Maynard
Hipparionyx proximus Vanuxem
Chonetes subacutiradiatus Schuchert

I Chonetes rowei Schuchert
C:!honetes hudsonicua Clarke
Chonetes jerseycnsia Weller

i Chonetes jerseyensis var. spinosus Maynard...
Anoplia helderbergiae Schuchert
Anoplia nucleata (Hall)
|Chonoc5trophia oomplanata (Hall)
Chonostrophia heldcrbersiae Hall & Clarke. .

.

Gypidula eoeynianensis Schuchert
Gypidula coeymanensis var. prognostica

Schuchert
,
Gypidula coeymanensis var. corriganensis

J

Maynard
Gypidula subglobosa Maynard
Rhynchotreta cumberlandica (Rowe)
Stenochisma fomiosa Hall
Stenochisma deckerensis (Weller)
Camarottjechia (?) altiplicata (Hall)
Camarotoecliia oriskania (Rowe)
Camarotoechia (?) lamellata (Hall)
Camarotoeehia litchfieldensis Schuchert
Camarotoechia giprantea Maynard
Caniarotcechia campbellana (Hall)
Camarotoechia praespeciosa Schuchert
Camarotoechia speciosa (Hall)
Camarotoechia speciosa var. ramsayi (Hall)...
Camarotoechia barrandii (Hall)
Camarotoechia barrandii var. fitrh.ina (Hall).
Camarotcechia pleiopleura, (Conrad)
(Uncinulus vellicatus fllall)

Uncinulua abruptus (Hall)
Uncinulus globulu-s Schuchert
Uncinulus nucleolatus (Hall)
Uncinulus nucleolatus var. angulatus Maynard
Uncinulus pordoni Maynard
Uncinulus keyserensis Schuchert
Uncinulua convexonis Maynard
Wilsonia globosa Weller
Wilsonia (cf.) globosa Weller
Eatiiinia sing:ularis (Vanu-xcm)

+ = restricted to Maryland,

la 115

.\ffine = related species.
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SPECIES

Maryland New Jersey New York

1

Helderberg

i

1
o

1

1
1

1
1

1

i

1

1

1
e

1 5

1
1

tc

o

1 1
<

Keyser

g
>>

6

1

1

s
.s

i

1

1

1

i

6 i

a

1

1

c

_>•.

is 1

::

1
1

1

1 .2

1 1

1

1

1
^

2
1

MOLLUSCOIDEA—BRACHIOPODA.—Cont'd.

*

t

+
t

::

t

t

t

.'.

t

t

*

t

;;

t

::

::

;;

::

•*

•*

'^

*•

''

V

::

Eatonia whitfieldi Hall
* * *

Eatonja hartlevi Sehuchert

:

*

t

+

"

Renssela;ria mutabiJis (Hall)
+

Renssela'ria subprlobosa Weller !
. -

Rensselieria subgrlobosa var. avus Sehuchert....
RerL3sela:ria subg-lobosa var. crassa Sehuchert.

.

Rensselajria marylandica var. symmetrica
Sehuchert

tl..l..

t ..!..

t

'.'.\'.'.
Rensselffiria (Beachia) proavita Sehuchert
Rensselffiria (Beachia) cumberlandiae (Hall) ....

Rensselsria (Beaehia) suessana (Hall)
Rensselsria (Beaehia) suessana var. immattira

''

*

:

Rensselsria (Beaehia) ovalis (Hall)

t

*

*

Atrypa ? biconvexa Maynard
Atrypina imbricata (Hall). ...

Spirifer cumberlandise Hall
t
+

'.'.

t

Spirifer modestus var. plicatus MajTiard

"\"
Spirifer paucicostatus Sehuchert
Spirifer vanuxemi Hall *

*

•,•

Spirifer vanuxemi var. pro,?nosticus Sehuchert.
Spirifer eriensis Graba\i

-

v
Spirifer annularis Sehuchert

Spirifer murehisoni var. marylandicus Schuch-

Spirifer hartleyi Sehuchert
Spirifer perdewi Sehuchert

t

Sfiiifpr frordoni Sehuchert
Itrlifularia bicostata (Vanuxeni).. *

* ..Amhocnelia umbonata (Conrad) ?

t = restricted to Maryland. AfTine = related species.
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SPECIES

Maryland New Jersey New York

^

Helderberg

1

1

.5

1 I

•o

1
2

1
1

1 1

1
s 1

.2 1
<

Keyser

1

1

1
3

1
1

1

1
1

1

i

§

1

1

1

1
1

.1

1

!
1

1
1
2

s 1
1
c2 1

1
,

.1

1 1

1
1
1 1 1

?45

MOLLUSCOIDEA-BRACHIOPODA.-Conf d.
i

I

Metaplasia pyxidata (Hall)

t

t

t

i

t

v

V

*

•

::

••

;;

*

*

::

.'.

;;

::

::

••

V

;;

*

•

•

* ?

••

'Ifi Cyrtina rostrata (Hall) *

?47 Rh3'nchospira rectirostris (Hall)
948 Rhynchospira plobosa (Hall) * *

V

t

t

•*

249 Rhynchospira, formosa Hall
Trematoapira simplex Hall ?

Ml

".SS

"14 Nucleospira ventricosa (Hall)

t
:

•"ifi

?n7
258 Anoplotheca ooncava var. tanolowayensis

*

261
262

Anoplotheca (Leptocoelia) fimbriata (Hall)....'..

Anoplotheca (Leptoccelia) flabellites (Conrad) . .

.

Whitfieldella prosseri Grabau

V *

264 Whitfieldella nucleolata Hall *

t
t

V
:

967

'70 Meristella rostellata Sehuchert

?7? Merista typa (Hall) . . t

»?7S

MOLLUSO.\—PELECYPODA.

'.'.*..97 ^>

'-fi t

'.'.

278
?7i»

Mytilarca (Plethomytilus) rowei Ohern ;..

V •• •

981 *
• •

* *

QS"
*

284
"85

Actinopteria textilis var. arenaria (Hall) I..

Actinopteria reticulata Waller . ... *

987
288 Aviculopecten 1 cumberlandensis Ohern '..

Aviculopecten tenuilamellatiis Hall
t

? ..

^
293 Ilionia sinuaU (Hall) '..!.. ..

t = restricted to Maryland. Affine = related species.
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Maryland New Jersey New York

Ke

Helderbe

CO

1

i

i

1

o

ii

1

1
1

1 1
1 1

1

1 1
1
6

1 1

1
1 f

1
^

SPECIES S

h

i

ill!
s

a

1
^
1

1
1 1

1 I

1

1
1
1 ^ a

294
2i».'i

JfOLLUSCA—GASTROPODA.
Pleurotomaria labrosa Hall
Bellerophon cf auriculatus Hall V

] t
. t
. t

.' t

;;

;;

1

1

* •*•

V

V __

296
297
298

:300
301 Holopea ? sp .....
309

304 Platyceras gebhardi Conrad • . • •
j

• .. .. *

••
--I'-i--

•
::i::

....

307
308

310
311
312
313

1:

..

Platyceras reflexum HaJl .. .. *

'.'.W'.'.

Platyceras trilobatum Hall ? L. ..!•

Platvoeras tenuiliratum Hill ' '.....
.. ..

*

314

.' +

. t

• ;•

V
V *

.. ::!•.

*

316 .. ..|..

..j..

::i::

'.':\'.'.

'.'.\'.'.

317 Platyceras spirale Hall
|

. . . .
!

.

.. ..
•

::|:: ::;:320

.. '.'.

-.

*

322 Strophostylus matheri Hall .. !..

;;

"

*
V

;;

::

S^S

Diaphorostoma ventricosum (Conrad)
Diaphorostoma depressum (Hall)

•• ••
*

325
326

'.'. *

327
•*•

328 Tentaculites ' acus Clarke
'.'.\'*

"
329
330
331

Tentaculites elonpatiis Hall
Tentaculites gyracanthus (Eaton) * » *

.. »

*

Ji;-
1

1!

• *
* ••

332

MOLLUSGA—CEPHALOPODA.

.*.:
••1

333 •1
334 ::

;;i;:

335 .. t "

*

i

336

ARTHROPODA—TRH-OBITA

..

337
338

Proetiis cf. protuberans Hall

t

.

V
n

*
340 Calvmene camerata Conrad * * .

* ' V :... ..1

restricted to Maryland.
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SPECIES

Maryland New Jersey New York

,

Helderberg

1

1

1

1

1

1

1

1

1

1 1

1

1

1
6 1

1
6

1
1
<

Keyser

1

1

1

1

8
.5

1

1

1

c

s

1

1

1
1

i
•§

1

1

1

1 1
1 1

1

1

1 .1 1

i

1

1

2

1 a

1

1

ARTHROPODA—TRILOBITA.-Continued.
i

t

t

t

t

V

V

::

::

V V •

•

::

:;

::

;

*

*
•*•

*

342 Homalonotus vanuxemi Hall ....
*

344
1

345
346

Dalmanites aspinosiis W.-l ler

Dalmanites keyserensis S\v:uiz t

348
r\9
350
351
352
353
Si4

Dalmanites (Synphoria) stemmatus Clarke
Dalmanites (Oorycephalus) dentatus Barrett 1.

Dalmanites (Ohasmops) anchiops (Greene)
Dalmanites (Hausmannia) pleuroptyx (Greene)

••
'.'

V V ::!::

..1.

.

::

355

ARTHROPODA-OSTRACODA.

«

v

v
t
t

V
t

V

3^7 Leperditia gi<'antea Weller .

.

*
1

^^H t

361
Primitia ? cumborlandica Ulrich & Rissler. . .. .

.

Primitia ? concentrica Ulrich & Basslor

..i 1 1.. ..

364 StrppuH irrpffiilaris Jones & Holl *

365 Halliella ? soniinula vnr. long-a Ulrich & Bassler: :

Halliella triplic i( 1 1 Irirh & Bassler. . ..1.. t
V367 ^ohmim oiis|,i.l il 1 loiirs' & Holl

t
t

••

::

••

369
370

Mesomphalus submareinata Ulrich & Bassler. .

.

'
.

.

Kloedenia ncarpassi (Weller) '

;

*•

372 Kloedenia sussexensis (Weller) ; * •

*

375 Kloedenia flmbriata Ulrich & Bassler
1

. . .

.

? '.'J'.'.

1

379 Bollia curta Ulrich & Bassler
380 BoUia irreffularig Ulrich & Bassler '

'::

j

383 Kloedenella clarkei (Jones) V * •

V

t

.. ..

+
386 Kloedenella tiirfficii var ventrosa U &B '"

t

t

388 Thlipsiira multipimct,it.T Ulrich & Bassler
: .

.

..I t ..

390 Octonaria ina;qualis Ulrich & Bassler .. Vi:: ::!:: ....

= restricted to Mar3land. related species.
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SPECIES

Maryland New Jersey New York

H

Helderberg

1

1

1;

3

!

1

1

'
1
o

2

1

1 1

1

1 1

Keyser

s
1

1
s

1

1

i
1

1

1

1
1

i
5

1

1

•a

! b

^
1 1 1

1

1
1

1

1 1
1
1
1
1

^

3

ARTHRODODA-^OSTROCODA.-Continued.

Octonaria simplex (Krause) . ...
t
t

•; •
••

*

"

Bythocypris punctulata var. arctatum U. & B..
t

t

+

::Pontocypris mawii var. breviata (Jones)

Pachydomella longula Ulrich & Bassler

restricted to Maryland.
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LOCAL SECTIONS OF THE LOWER DEVONIAN

'

Sections of Helderberg Formation

The sections are given according to their geographic occurrence be-

ginning with the southwestern part of the Cumberland area and proceed-

ing east to the Hancock area.

sections of keyser me:mber

The more important exposures of the Keyser member in Maryland

and some few in the adjacent States of West Virginia and Pennsylvania

are described in detail. The sections not only include the Keyser mem-

ber, but extend into the Coeymans above and the Tonoloway below for

a short distance, where these divisions are exposed, in order to show the

relation of the Keyser to the overlying and underlying strata.

Certain definite fossil horizons or some stratum with well-defined

lithological characteristics are used as datum planes from which any

point in the section can be located by those who may in the futiire be

interested in seeing and studying these sections.

Cumherland Area

I. Section at Keyser, West Yirginia

The Helderberg formation is admirably exposed in the extensive

quarries of the Standard Lime and Stone Company situated about ^ mile

southeast of Keyser, West Virginia, along the Baltimore and Ohio Rail-

road. Two quarries are worked here. The eastern quarry is in the

Tonoloway while the western embraces beds extending from the top of the

Tonoloway to the base of the Oriskany. Both the upper and lower limits

of the Helderberg formation are well shown. This is one of the finest

exposures in the region and it is from it that the Keyser member receives

its name.

The lower beds of the Keyser are somewhat shaly, very nodular and

of dark blue color. These are succeeded by massive dark blue limestones

' Contributed by C. K. Swartz, T. Poole Maynard, Chas. Schuchert, and R. B.

Rowe. The local sections of the Keyser member of the Helderberg Formation

are by Swartz and Maynard.
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containing very few fossils. Great numbers of cystids have been found in

the strata between 90 and 133 feet above the base of the Keyser. This is

a local development of the rich cystid fauna which makes this locality of

great interest. The Gyp-ldula coei/manensis var. yrognosiica zone is at about

the same altitude at which it is found in the other sections in the Cumber-

land region. The Gypidula become so large and so closely approach

Gypidula coeymanensis of the Coeymans member that they are very diffi-

cult to distinguish. A conspicuous feature of the upper part of the Keyser

member is the thick zone of coral which lies 186 feet above the base. This

zone is overlain by more shaly beds containing Tentaculites gyracanthus,

Schuchertella prolifica, and Merisiella prcenuntia in profusion. The

upper strata are banded, much less fossiliferous, and resemble the Tonolo-

way in their lithological features. It is difficult to collect fossils in the

Coeymans and Xew Scotland members although they are well exposed.'

Helderberg Formation Vertical Total
thickness vertical

Coeymans Member ^'^"^ thickness

Massive crinoidal limestone very fossiliferous.

Keyser Member

Thin to medium-bedded gray limestone, nearly unfossiliferous

throughout, with fine brown lines. Leperditia altoides 21.7 . . . . 17.3 281.0

Compact gray limestone, thin-bedded. At top of unit occur Le-

perditia altoides (a), Meristella prcenuntia, Nucleospira sp., Un-

cinulus sp. At h&se occurs Lioclema subramosum 3.4 263.7

Gray crystalline limestone 0.8 260.3

Heavy-bedded gray limestone with many transverse calcite

seams. Meristella prwnuntia var. small, Spirifer vanuxemi var.

prognosticus, Lioclema subramosum 256.7', Schuchertella pro-

lifica 234.5 29.2 259.5

Shaly limestone containing fossiliferous crystalline layers.

Weathers more easily than the adjoining units. Schuchertella

prolifica and Tentaculites gyracanthus occur in abundance at

223.1, 223.5, 225.1, 226.1, Meristella prwnuntia, abundant 223,

225.1, Uncinulus Jceyserensis 223.1, 225.1, Uncinulus nucleo-

latus ? 225.1, Lioclema subramosum 223.5, 225.1 7.2 230.3

'The numbers after names of fossils indicate the altitude in feet at which

they occur above the base of the formation.
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Vertical Total
thickness vertical

feet thickness

Thin-bedded gray limestone Tentaculites gyracanthus in

abundance 213.5, 216.7, 217, 218.1, 219.5, Uncinulus keyserensis

213.5, 214 (a), 216.7, 217, 217.8, 218.1, Meristella prwnuntia 212.7,

214 (a), 214.7 (a), 216.7 (a), 217, Schuchertella prolifica 213.5,

217 10.6 223.1

Heavy-bedded, dark blue limestone, bottom foot argillaceous.

Uncinulus keyserensis occurs throughout, more abundantly,

however, at 189.8, 195.2. Meristella prwnuntia throughout the

unit; Uncinulus nucleolatus 211.2; Rensselwria nvutahilis 195.2;

Bryozoa 193.6 25.7 212.5

Massive bed of dark blue limestone spotted with crinoids and
corals preserved in calcite. Favosites helderbergiw var. prace-

dens (a). Cyathophyllum marylandicum (a), Tentaculites

gyracanthus, Beachia proavita, Meristella prwnuntia. Uncinulus

keyserensis 186.4. Uncinulus nucleolatus 171.2, 182.2, 184.2;

Meristella prwnuntia 182.2 16.6 186.8

Heavy-bedded, dark blue limestone, gray and crystalline

toward the top. Crinoid fragments, Merista typa and Uncinulus

keyserensis 169.2 26.0 170.2

Dark blue limestone heavy-bedded below, becoming thin-

bedded toward top. Atrypa reticularis, Chonetes jerseyensis,

Rhynchospira formosa 140 9.0 144.2

A solid heavy bed of blue limestone. Gypidula coeymanensis

var. prognostica throughout 2.0 135.2

Heavy-bedded, dark blue limestone containing Camarocrinus

stellatus (a), Tentaculites gyracanthus, Trimerocystis peculi-

aris, and Calymene camerata 5.6 133.2

Thin, irregularly bedded, dark blue limestone. At the top of

this unit occurs Spirifer modestus 6.0 127.6

Thin, irregularly bedded, dark blue limestone. Seven feet

below top of this unit were found Stenochisma formosa ?,

Schuchertella deckerensis, Uncinulus convexorus, Platyostoma

sp 13.6 121.6

Heavy-bedded blue limestone. Atrypa reticularis, Schucher-

tella deckerensis, crinoids. Between 100 to 133 feet vertically a

profusion of cystids is found including Sphwrocystitis multifas-

ciatus (aa), 8. glohularis (a), Pseudocrinites gordoni (a),

Jwkelocystis hartleyi (a), Pseudocrinites stellatus, P. clarki, P.

perdevn, Jwkelocystis papillatus, J. avellana, Lepocrinites man-
lius, Tetracystis chrysalis. At bottom occur Atrypa reticularis,

Schuchertella deckerensis. Uncinulus convexorus, Platyostoma

sp 18.0 108.0

Heavy-bedded dark blue limestone. Camarotoechia sp., Spiri-

fer sp., Atrypa reticularis (a), Tentaculites gyracanthus, Fe-

nestella cwmherlandica 80. Lioclema subramosum, Batostomella



136 The Lower Devonian Deposits of Maryland

Vertical Total
thickness vertical

feet thickness

interporosa, FistuliporeUa cumulata, Atrypa reticularis, Rhyn-
chospira formosa, Schuchertella sp. 73.8, Vncinulus sp. 73, Cama-
rotoechia litchfleldensis 66 24.0 90.0

Heavy-bedded, dark blue limestone. Very nodular toward

bottom. CamaroUrcliia litchfleldensis. Vncinulus convexorus,

Whitfieldella minuta 65, Atrypa reticularis. Camarotwchia

concinna, Murchisonia ? sp., Stenochisma formosa ? 58.4, Atrypa
reticularis, Chonetes jerseyensis, Rhipidomella sp., Rhyncho-

spira formosa, Spirifer eriensis 58, Camarotocchia litchfleldensis

50 and 47, Cyphotrypa. corrugata, Camarotcechia litchfleldensis,

Chonetes jerseyensis, Rhynchospira formosa, Schuchertella sp.,

Vncinulus convexorus 39 27.0 66.0

Very massive, hard, dark, nodular limestone. The top of this

unit forms the second large bedding plane above the base of the

Keyser. Atrypa reticularis, Chonetes jerseyensis, Stenochisma

formosa, Spirifer octocostatus, Stropheodonta bipartita, crinoid

rings. Camarotachia litchfleldensis, Whitfleldella minuta 2Z.. . 20.3 39.0

Black, thin-bedded, very nodular limestone. Camarotcechia

litchfleldensis 18 3.1 18.7

Nodular limestone with some chert Stropheodonta hipartita,

Whitfleldella minuta, ostracods 9.4. Stropheodonta hipartita,

ostracods 1 15.6 15.6

Thickness of Keyser member 281.0

ToNOLowAY Formation

Fissile, calcareous shales 8.0

Concealed. •

The following species have been identified from the Keyser member at

this locality, but their exact stratigraphic position is not known :

Hindia sphseroidalis, Tentaculite zone. Nucleospira swartzi. Lower beds.

Zaphrentis keyserensis. Camarotcechia lamellata. Lower beds.

Cladopora rectilineata. Rhynchospira globosa. Lower beds.

Aulopora schucherti. Rhipidomella emarginata, Lower beds.

Ceratopora marylandica, Tentaculite Schuchertella marylandica. Lower
zone. beds.

Ceramopora micropora. Spirifer modestus var. plicatus.

Atrypa biconvexa. Whitfieldella nucleolata.

Dalmanella concinna.

II. Section at Dawson

At the southwest end of Fort Hill, about \ mile northeast of Dawson

Station on the Baltimore and Ohio Eailroad there is an excellent exposure
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of the Oriskany sandstone, the Xew Scotland, and the Coeymans, and a

part of the Keyser. A part of the Tonoloway is also exposed. The middle

and lower parts of the Keyser are concealed by weathering of the shaly

beds.

The Oriskany forms the southwest extremity of Fort Hill. The New

Scotland is seen below this, containing Spirifer macropleuriis (aa), be-

neath which is a zone carrying Meristella arcuata and also several Stroma-

topora beds of the upper part of the Keyser. The abundant bryozoan fauna

characteristic of the middle Keyser of the Cumberland area occurs about

8 feet below the lowest Stromatopora bed, beneath which Tentaciilites

gyracantlius (aa), Schuchertella jn-oUfica (c), and crinoids (aa) occur.

The junior author also reports the presence of Chonetes jerseyensis in asso-

ciation with these species, but it has not been found by later observers. The

remainder of the Keyser is concealed. This section affords one of the

finest exposures of the limestone beds of the New Scotland in the Cumber-

land area.

The section begins at the bottom of the exposure in the quarry and was

measured in vertical thickness.'

Heldeeberg Formation
vertical Total

Coeymans Memher '"'ftr'tMcknti

Gray crystalline limestone containing numerous crinoid
stems, Gypidula coeymanensis. Atrypa reticularis, etc. A con-
glomerate at base contains rounded fragments of limestone.

Keyser Member

Thin-bedded gray limestone, distinctly banded with fine

brown lines. Ripple-marked surface about a foot above the base
of unit. Stromatopora bed at 5.7 feet above base of unit 8.8 50.7

Heavy-bedded gray limestone, distinctly banded as in above
unit. At top of unit is Stromatopora bed 1.2 feet thick. Leper-
ditia altoides abundant 9.8; crinoid rings, Lioclema suhramo-
sum. Schuchertella sp., Vncinulus sp. 0.6 12.3 41.9

Thin-bedded, gray limestone, banded like preceding units,

unfossiliferous 30 29.6

Thin-bedded gray limestone not banded or if so very indis-

tinctly. Meristella sp. 3.7 6.6 26.6

^ The lower 13 feet of this section were studied by T. Poole Maynard, the re-

mainder by C. K. Swartz assisted in field measurements by J. B. Reeside, Jr.
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Vertical Total
thickness vertical

feet thicl4neS3

Medium-bedded gray limestone, lower part showing distinct

banding. Stromatoporoids in layer one foot thick 2.2 to 3.2

feet above base; Orthopora rhomhifera, Fistuliporella cumulata,

ostracods 4.9 8.8

Two beds of gray limestone separated by a shale parting.

Ostracoda, Schuchertella prolifica, Vncinulus keyserensis 0.8. . . 1.8

Thin-bedded, shaly gray limestone, Uodlema suhramosum 3.9,

2.3, 1.6; Schuchertella prolifica 3.9, 2.3 (a), 1.6, 0.4; Tentaculites

gyracanthus 2.8, 2.3, 1.6 0.4; Vncinulus keyserensis 3.9, 2.8,

2.3; Meristella pranuntia 3.9, 2.8; Eridotrypa parvulipora, Or-

thopora rhomhifera, Mesomphalus hartleyi 2.8; Kladenella

clarkei 1.6, Klccdenia nearpassi 3.9; Chonetes jerseyensis at top

and base * 4.8

Single bed of light gray limestone which weathers into thin

beds, unfossiliferous 3.0

Thin-bedded, shaly limestone weathering to a light gray or

brown color, Tentaculites gyracanthus and Meristella prwnun-

tia throughout; Lioclema suhramosum 1.5, Vncinulus keyser-

ensis 0.9 ; Orbiculoidea schucherti 0.9, 0.5 1.6

Concealed below this.

Thickness of Keyser member exposed 50.7

in. Section at Cookerly ^

There is an excellent exposure of the lower part of the Keyser limestone

and of the upper portion of the Tonoloway formation about two and a half

miles southwest of Eawlings, at the first curve on the Baltimore and Ohio

Eailroad southwest of Cookerly. This section is of special interest because

the lower part of the Keyser contains a heavy bed of stromatoporoids which

has not been observed elsewhere in this position in the Cumberland area,

although it is known to occur in a similar horizon at Hyndman, Pennsyl-

vania. The fauna found above and below the Stromatopora beds shows

that it is to be referred to the Keyser. The Keyser occupies the center of

a syncline. The underlying Tonoloway limestones are thin-bedded and

contain few fossils.

' Chonetes jerseyensis was reported in abundance by Dr. T. Poole Maynard,

but subsequent search failed to reveal its presence.

- This section was measured by C. K. Swartz. The fauna was studied by T.

Poole Maynard.
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The Stromatopora bed occurs near the middle of the section and just

beneath it Cladopora reciilineaia is found in great profusion. Fossils

are very numerous in the upper part of the section, including Chonetes

jerseyensis, Dalmanella concinna, Stropheodonta bipartita, and Camaro-

tcechia litchfieldensis, all of wliich are characteristic of the lower part of

the Keyser member.

Helderberg Formation
Vertical Total

Keyser Member thicknesa vertical
feet thickness

Concealed.

Thin-bedded shaly limestone 10.0 118.4

Massive nodular limestone 4.0 108.4

Axis of syncline on bed of track.

Thin-bedded shaly limestone with some thicker beds con-

taining Batostomella interporosa, Fenestella cumberlandica,

Fistuliporella marylandica, Orthopora rhombifera, Rhyncho-
spira forniosa, Stropheodonta bipartita, Chonetes jerseyensis

(aa), Schuchertella deckerensis, Camarotwchia litchfieldensis,

Favosites sp., Dalmanella concinna, Stropheodonta sp., Uncin-

ulus convexorus 10.0 104.4

Massive crinoidal limestone 1.6 94.4

Calcareous shale with some bands of limestone containing

Batostomella interporosa, Eridotrypa parvulipora, Lioclema

subramosum, Schuchertella sp., Rhynchonella litchfieldensis,

Niicleospira swartzi 6.0 92.8

Massive nodular limestone 6.5 86.8

Shaly nodular limestone containing Atrypa reticularis 11.4 80.3

Massive crystalline dark limestone 8.0 68.9

Stromatopora bed. Syringostroma barretti, Aulopora schuch-

erti 5.0 60.9

Massive nodular limestone abounding in Cladopora rectili-

neata in upper 2.7 feet. In this unit occur Favosites pyriformis,

Cladopora rectilineata, Bryozoa, Stropheodonta bipartita (c)

XJncinulus convexorus 16.0 55.9

Dark crystalline limestone 2.3 39.9

Massive nodular limestone, containing Batostomella inter-

porosa, Stropheodonta sp., Dalmanella concinna, Nucleospira

sivartzi 25.0 37.6

Dark banded arenaceous limestone 1.6 12.6

Thin-bedded nodular limestone slightly cherty 3.5 11.0

Thin-bedded nodular limestone. Much chert in upper 2 feet.

Fenestella cumberlandica, Schuchertella sp., crinoids 7.5 7.5

Thickness of Keyser member exposed 118.4
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tonoloway foemation

Fissile, platy, argillaceous, blue limestone.

IV. Section % Mile Southwest of Rawlings

The Potomac River flows through a narrow gorge f mile south of

Eawlings Station where an uninterrupted section of the New Scotland

and Coeymans limestone and upper part of the Keyser is afforded in the

cuts of the Baltimore and Ohio Eailroad.

The section ' begins south of the watchman's house.

Helderbeeg Foemation
Vertical Total

New Scotland Member thickness vertical
feet thickness

Concealed. New Scotland shale.

Gray limestone, upper beds containing much chert. Spirifer

macropleurus fauna 30.0 158.7

Coeymans Member

Massive, blue crystalline limestone, very fossiliferous, con-

taining Gypidula coej/manensis, Atrypa reticularis, crinoid

stems. Contains some irregular fragments at base. Thickness

approximate. The New Scotland and Coeymans limestone to-

gether are 39 thick 9.0 128.7

Keyser Member

Massive dark granular limestone. Brown sandy lines 2 feet

above base of unit, containing stromatoporoids in upper 2 feet.

Leperditia sp. abundant 7.4 121.7

Shale 0.8 114.3

Massive dark granular limestone 4.1 113.5

Shaly limestone 2.8 109.4

Massive dark granular limestone, upper 18 inches somewhat
shaly 3.7 106.6

Medium-bedded limestone, upper 9 inches shaly, containing

stromatoporoids. Ostracods abundant 9 inches below top 2.4 102.9

Shaly limestone 5.7 100.5

Shaly limestone, upper 2 feet more massive. Band of chert

at bottom and 3.8 feet above bottom of unit 13.4 94.8

Very cherty limestone 1.8 81.4

Shale 0.9 79.6

Limestone 0.9 78.7

Shale 0.5 77.8

Measured by C. K. Swartz.
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Vertical Total
thickness vertical

feet thickness

Shaly limestone 3.4 77.3

Stromatopora reef. Upper part shaly 3.3 73.9

Shaly limestone 0.8 70.6

Massive granular limestone 4.5 69.8

Argillaceous limestone, thin and medium-bedded. Some stro-

matoporoids 13.6 65.3

Massive reef consisting wholly of stromatoporoids 6.5 51.7

Shaly limestone partially concealed abounding in Spirifer

vanuxemi var. prognosticus. Tentaculites gyracanthus, crin-

oids, delicate, branching Bryozoa 20.2 45.2

Dark blue nodular limestone abounding in Favosites helder-

bergicB prwcedens 3.0 25.0

Largely concealed along track. At bottom of unit a coral reef

abounding in Favosites helderbergiw prwcedens and contain-

ing Hahjsites catenulatus 22.0 22.0

Concealed.

Thickness of Helderberg exposed 158.7

V. Section at Pinto

One of the best exposures of Middle and Upper Silurian rocks in the

State occurs at Pinto, Maryland. The section extends from the base of

the Clinton to the middle of the Keyser. The Tonoloway is typically ex-

posed and the contact between it and the Keyser can be well observed.

The lowest beds of the Keyser are exposed on the north side of the Balti-

more and Ohio Railroad just east of Potomac Station. The remainder of

the Keyser is partly concealed, but by going up the hill much of it can be

seen. The top of the " Salina " was placed by Rowe and Schuchert ' at

the uppermost exposure of limestone in the railroad cut. While the lime-

stones exposed in the cliff east of the station are not very fossiliferous,

Camarotcechia litchfieldensis and Siroplieodonta bipartita, two New York

Cobleskill forms, are found here together with Spirifer modestris, a

characteristic Keyser species. A heavy crinoid bed is present while Clado-

pora rectilineata occurs in the greatest abundance below it. The Gypidula

coeymanensis var. prognostica zone occurs to the west. The upper portion

of the section is cut out by a fault, but the Xew Scotland beds can be seen

upon the hillside to the northeast.

1 Rowe manuscript. Library Johns Hopkins University. Schuchert. Proc.

U. R. Nat. Mus., vol. xxvi, 1903, p. 423.
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The section begins at the base of the Eomney shale, 100 feet south of the

fork in the road, one road leading north to Cresaptown and the other

northwest to Keyser. The Keyser limestone lies immediately beneath the

Romney shale.

Helderberg Formation
Horizontal Vertical Total

Kpiivpr MpmTipr distance thickness verticaljyeyser memoer
^^^^ ^^^^ thickness

Dark blue limestone. The upper portion filled with

Favosites helderierguc var. pnecedens and crinoids. . . 590.0 41.0 173.9

Ravine running east and west

Concealed 470.0 6.9 132.9

The section now follows along the strike of the rock.

The following fossils were found, mostly loose: Favo-

sites helderbergiw var. prwcedens (aa), crinoids (aa),

hryozoa (aa), Cladopora rectilineata, Atrypa reticu-

laris (aa), Gypidula coeymanensis var. prognostica

(c), Lepta-na rhomboidalis (r), 'Nucleospira swartzi

ic), Camarotoechia litchfieldensis (c), Calymene s]?. . . 430.0 .... ....

Largely concealed. Heavy-bedded dark blue lime-

stone is exposed at the top and the bottom of this

unit. Calymene camerata was found loose at the top.

Ten feet below the top were found loose crinoids (a),

Atrypa reticularis (a), Stenochisma deckerensis (c),

S^tropheodonta (cf.) bipartita. Schuchertena decke-

rensis (c) 30.0 19.2 126.0

The beds were measured in vertical thickness only

from here to the bottom of the section.

Solid blue-gray limestone containing some crinoids 4.0 106.8

Arenaceous thin-bedded gray limestone containing

at top a crinoid bed about 3 feet thick. Crinoids also

occur throughout the whole unit though not as abund-

antly as in this bed. At the bottom occur Thamniscus
regularis (a), Orthopora rhombifera (a), Favosites

pyriformis. Cladopora rectilineata (aa), Atrypa reticu-

laris (aa), Dalmanella concinna (c), Meristella sp.,

Camarotachia litchfleldensis (c), CamarotcccMa lamel-

lata (r), Rhynchospira (cf.) globosa, Schuchertella

deckerensis (r), Vncinulus convexorus (c) 12.4 102.8

Heavy-bedded gray limestone containing crinoids.

Thin-bedded towards the top. At the bottom occur

Dalmanella concinna (c) , Camarotachia lainellata (t) 4.5 90.4

Mostly concealed 7.0 85.9

Massive dark blue limestone. At the bottom occur

corals, Camarotwchia litchfleldensis (c), StropJieo-

donta sp., Tentaculites gyracanthus (r) 10.0 78.9
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Horizontal Vertical Total
liistance thickness vertical

feet feet thickness

Concealed 5.0 e8.9

The remainder of the section is seen in the cut of the

Baltimore and Ohio Railroad east of the station.

Massive blue limestone. Crinoids, Bryozoa 6.0 63.9

Concealed 3.9 57.9

Massive blue-gray limestone containing small Meri-

stella sp 4.6 54.0

Heavy-bedded dark blue limestone weathering to a

light gray. Atrypa reticularis, Camarotachia litch-

fleldcvsis, Bryozoa 47.5 above base of Keyser, Camaro-
tarchia litchfieldensis, corals 2Q.2 ahowe ha.se 26.6 49.4

Thin-bedded dark blue limestone weathering to a

gray, heavier bedded towards the middle and be-

coming thin-bedded again towards the bottom 10.6 22.8

Shaly argillaceous limestone near the top, becoming
heavier bedded blue limestone towards the bottom. At
the top are found Stropheodonta Mpartita (c), and at

the bottom are found Spirifer modestus (c), Camaro-

toechia litclifieldensis (c) 12.2 12.2

Thickness of Keyser member exposed 173.9

To.N'OLowAY Formation

Thin-bedded gray limestone 10.0 30.0

Mostly concealed. Shaly gray limestone 20.0 20.0

Spring.

The following fossils have also been found in the Keyser in this section,

their precise horizon being unknown : Cyatliopliyllum clarlci. Holysites

catenwlatus, Cyathophyllum schucherti, Gypidula subglolosa, Steno-

chisma formosa, Rhyjichospira forniosa. The Gypidula coeymanensis prog-

nostica zone is probably located about the top of the upper concealed unit.

The coral bed at the top of the exposure is believed to be the Keyser coral

bed. The profuse development of the Cladopora rectilinrata subzonc is a

conspicuous feature of the section.

YI. Section at Miller's Spri?ig, West Virginia

The Keyser limestone is exposed in a small quarry situated about one

mile south of Ridgely Station on the Western Maryland Railroad, on the

west side of Knobly Mountain. This quarry is south of the tunnel and just

to the east of the big spring, known as Miller's Spring. The limestone was

once quarried for the burning of lime. A heavy Stromatopora bed 15 feet
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thick is exposed on the ea?t face of the quarry. Only a few feet of what is

thought to be the middle Keyser is exposed here. The upper part of the

section is in the Rensselceria mutabilis suhzone.

The section begins at the top of the exposure in the quarry and only

the vertical thickness was measured.

Helderberg Formation
Vertical Total

Keyser Member ^i"^^-- -^^ioai^

Massive hard, cherty gray limestone. Throughout this bed

the following fossils were found: Favosites helderbergice prw-

cedens (aa), Cladopora rectilineata (r), Stromatoporoids (aa),

crinoids (aa) ,Renssela:ria mutaMlis {aa.) ,8tenocMsma formosa

{aa), Bryozoa (aa) 15.0 31.9

Massive blue limestone. At the bottom occur Favosites hel-

derbergice var. prwcedens (a), crinoids (a), Batostomella inter-

porosa. Eridotrypa parvulipora, Fistuliporella marylandica, Or-

thopora rhombifera 11.3 16.9

Gray limestone made up almost entirely of crinoids and Bryo-

zoa. Atrypa reticularis (c) 1.6 5.6

Light blue limestone. At hottom occur Atrypa reticularis {r) 4.0 4.0

Concealed

Thickness of Keyser member exposed 31.9

VII. Section in Cash Valley

The Keyser is exposed about 3-1 miles southwest of Corriganville on

the same ridge upon which the Helderberg formation is seen at the Devil's

Backbone. A branch of Braddock Eun has cut across the ridge at this

point and the quarrying of limestone for the burning of lime has exposed

part of the Keyser.

The sequence of strata seems to be identical with that at the Devil's

Backbone. Tlie thick, heavy crinoid bed of the lower Keyser is exposed

near the bottom of the section. The Gypidula cceymanensis var. prog-

nostica zone occurs perhaps a little higher up in the section than at Devil's

Backbone and only about 2 feet of this zone is exposed. Beneath the

Gypidula zone Dalmanella clarhi is very abundant and has not been found

in any other section. It is associated with Spirifer vanuxemi, 8. modestus,

and Chonetes jerseyensis. Halysites catenulatus is found in the lower

third of the Keyser member as at Devil's Backbone and accords with its
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occurrence in the same zone in Pennsylvania and New York. The upper

crinoid bed is not exposed though many crinoid stems were found in the

talus in the upper portion of the section. Fear the middle of the Keyser

member the limestone beds are very shaly and contain the same bryozoan

faunules as at Devil's Backbone. Above the bryozoan fauna come the

heavy, massive dark blue limestones of the middle beds of the Keyser

member.

The section of the Keyser member at this point is not so good as that

at the Devil's Backbone. However, the principal fossil zones are exposed

and while much of the section is covered by talus, yet the latter furnishes

a large number of well-preserved fossils, so that this is one of the best

collecting grounds for fossils of the Keyser member in Maiyland.

The section begins at the bottom of the lowest Stromatopora bod of the

Keyser in the limestone quarry at Cash Valley. In addition to Stromato-

pora constellata this bed contains crinoids (aa), Cyathophylluin schu-

clierti, Favosites hclderbergia' var. prcecedens.

Heldeeberg Formation
Horizontal

Keyser Member
'''fp^t"^*^

Thin-bedded gray limestone, heavy-bedded at top.

At the bottom occur Stropheodonta varistriata (r),

Calymene sp 137.1 6.8 130.4

Blue-gray heavy-bedded limestone becoming dark

blue near the bottom, beneath which the limestone is

cherty 130.3 18.0 123.6

Thin-bedded cherty limestone 112.3 2.0 105.6

Heavy-bedded grayish-blue limestone. At the bottom

occur Atrypa reticularis (r) 110.3 3.0 103.6

Thin-bedded gray-blue limestone. At bottom occur

Dalmnnella sp., crinoids (c), Orthopora rhombifera,

Stromatotrypa globularis (c), Stenochisma sp. (r).

This is the first occurrence of bryozoa in the section. . . 107.3 3.8 100.6

Thin-bedded limestone becoming more argillaceous

towards the bottom. Near the top occur crinoids,

Batostomella interporosa, LHplostenopora siluriana,

Fisluliporella tinni/huidica, F. micropora, Orthopora

rhombifera. PliUidu t un tim'Ua. Leptcrna rhomboidalis

(r), Camarotu'cJiiu Utrttflrldctisis. This is the first

prolific bryozoan layer 103.5 4.5 96.8

10

Vertical Total
thickness vertical

feet thickness
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Horizontal Vertical Total
distance thickness vertical

feet feet thickness

Thin-bedded gray limestone, cherty and shaly

towards the bottom. At the bottom occur crinoids,

Batostomella interporosa, Diplostenopora siluriana,

Fistuliporella marylandica. Orthopora rhomhifera,

Tentaculites gyracanthus and Stropheodonta sp 99.0 2.2 92.3

Shaly, gray, extremely argillaceous limestone. At

the top of this unit occurs a bed extremely prolific

in bryozoa, Batostomella interporosa. Diplostenopora

siluriana, Fenesteila cumberlandica, Fistuliporella ma-
rylandica, Ptilodictya tenella, crinoids (aa), Rhyncho-

spira (r), Stenochisma sp., Stropheodonta sp., Khr-

denella turgida. Octonaria inequalis, 0. angulata, Pon-

tocypris arcuata 96.8 3.0 90.1

Concealed.

On the slope of the hillside facing the road were
found throughout this unit crinoid stems, Batosto-

mella interporosa, Stromatotrypa glohularis, Diplo-

stenopora siluriana, Fistuliporella maynardi, F. mary-

landica, Orthopora rhombifera, Ptilodictya tenella,

Rhopolonaria attenuata, Stenochisma sp., Atrypa
reticularis (c), Spirifer vanuxemi (r), Octonaria ine-

qualis, 0. angulata, Kladenella turgida, Primitia ?

cumberlandica, corals 93.8 14.0 87.1

Thin-bedded arenaceous limestone standing out like

a backbone containing crinoids. Loose on the hillside

were found Diplostenopora siluriana. Fenestella {Cy-

cloporina) altidorsata, Fistuliporella marylandica,

Orthopora rhombifera, Ptilodictya tenella, Polypora

dictyota. Spirifer octocostatus, Stenochisma sp., Stro-

pheodonta sp., Schuchertella cf. deckerensis, Lepi-

docrinus gebhardi (t) , crinoids (aa.) 79.8 4.0 73.1

Concealed.

In this unit on the hillside were found Batostomella

interporosa. Eridotrypa parvulipora, Fenestella (Cy-

cloporina) altidorsata. Fistuliporella marylandica. Or-

thopora rhombifera, Polypora dictyota. Rhopolonaria

attenuata, Thamniscus regularis, Stenochisma formosa

(t), Gypidula coeymanensis var. prognostica. crinoids 75.8 9.0 69.1

Blue argillaceous thin-bedded limestones. This is

the Gypidula coeymanensis prognostica zone. At the

bottom was found Chonetes jerscycnsis (r) 66.8 2.1 60.1

Dull blue-gray arenaceous limestone, thin-bedded at

the top. Oypidula coeymanensis var. prognostica and

Rhipidomella emargin^ta (r) at the bottom 64.4 4.5 58.0

Heavy-bedded gray limestone weathering somewhat
hackly on the surface, arenaceous. At the bottom

occur Chonetes jerseyensis (c), and Stropheodonta sp. 59.5 3.1 53.5
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Horizontal Vertical Total
distance thickness vertical

teet feet thickness

Heavy-bedded limestone weathering like the above

unit. Stenochisma sp., Atrypa reticularis 56.0 6.1 50.4

Concealed.

On the hillside in this unit were found Chiloirypa

micropora, Fcnestella (Cycloporina) altidorsata. Or-

thopora rhombifera, Polypora dictyota, Atrypa reticu-

laris, Dalmanella clarki (aa), Camarotachia litchfield-

ensis, Stenochisma deckerensis, Spirifer modestus. S.

eriensis (rr), Lojonema sp., Tentaculites gyracanthus.

Leperditia sp., Aulopora sp., crinoids 49.4 7.8 44.3

Purplish-blue argillaceous, heavy-bedded limestone. 40.8 1.5 36.5

Concealed 39.0 13.8 35.0

Grayish-blue massive limestone with crinoids, bryo-

zoa, Stropheodonta sp 24.0 1.4 21.2

Concealed 22.3 9.2 19.8

Crinoid bed, crinoids extending through the whole

bed 12.3 6.9 10.6

Concealed 4.7 2.0 3.7

Heavy blue-gray limestone 2.0 1.7 1.7

The remainder of this section is concealed.

Thickness of Keyser member exposed 130.4

The following fossils have also been found in this section, their precise

horizon being unknown

:

Cyphotrypa corrugata. Schuchertella deformis.

Carnarotoechia gigantea. Stropheodontageniculata, Lower beds.

Dalmanella concinna. Lower beds. Uncinulus convexorus, Lower beds.

Merista typa, Lower beds. Wilsonia globosa.

Aulopora schucherti. Actinopteria communis.
Halysites catenulatus. Bellerophon helderbergiae.

Nucleospira swartzi. Platyostoma sp.

VIII. Section at Devil's Backbone

The Devil's Backbone is locally so-called because one of the heavy beds

at the top of the Coeymans stands out at this place as a marked topographic

feature resembling somewhat a backbone in appearance. This ridge is

the first prominent one on the west side of the Wills Mountain anticline

and is formed of Helderberg and Oriskany strata.

The Helderberg is well exposed by the cutting of Wills Creek, which

flows approximately parallel to the west side of the ridge from above the

Maryland-Pennsylvania line until it is joined by Jennings Run at Corri-

ganville where it makes a sharp turn to the southeast and cuts across the
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ridge. The cutting of the Huntington Division of the Pennsylvania Kail-

road has aided greatly in exposing this section. The Keyser at this point

consists of fairly pure limestone and there is little talus. The strata stand

in practically a vertical position, making the measurement of the section

comparatively easy. The lower strata of the Keyser are heavy-bedded

carrying but few fossils, chiefly small Camarotoechia and ostracods. The

succeeding 35 feet are sparsely fossiliferous. Above this, bryozoa and

Chonetes jerseyensis are found, immediately overlying which is the lower

crinoid bed, 5 feet in thickness. One hundred and thirty to 137 feet above

the base of the Keyser occurs the Gypidula coeymanensis var. prognostica

zone, 7 feet in thickness, abounding in that form. Immediately beneath the

Gypidula zone the following forms are found which are the same as those

occurring in a similar position in the heavy-bedded blue limestone at the

Market Street Bridge section in the city of Cumberland: Merista typa,

Dalmanella concinna, Chonetes jerseyensis, Spirifer modestus, S. van-

uxemi, Strophonella geniculata, Halysites catenulatus. Schuchertella

deformis and 8. deckerensis are found above the Gypidula zone, other

species occurring less frequently. The prolific bryozoan fauna which is

characteristic of the middle Keyser of the Cumberland area is found 140-

156 feet above the base of the section, above which the limestone becomes

lieavy-bedded carrying Atrypa reticularis and Leptcena rliomhoidalis.

The upper part of the Keyser contains two heavy beds of stromatoporoids

and terminates above in thin-bedded, banded, limestone which is sparingly

fossiliferous and constitutes the Leperditia alta zone. The contact of the

Keyser and Coeymans is admirably shown.^

Heldekbeeg Formatio:^

„ ,, , Vertical Total
Coeymans Memoer thickness vertical

feet thickness

Massive crinoidal limestone forming main ridge of Devil's

Backbone. At its base are limestone pebbles 6.0 ....

Keyser Memher

Thin-bedded to shaly limestone 2.7 289.6

Stromatopora bed 0.7 286.9

^ The figures after the names of fossils indicate the altitude in feet at which
they occur above the base of the formation.
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feet thickness

Drab limestone banded with fine brown lines. Hackle-toothed

bedding planes. Orthoceras of. riyidium. Tcntaculites gyracan-

thus, and Schuchertella prolifica (a) 284.5 7.4 286.2

Yellow shale 2.0 278.8

Massive, drab, banded limestone weathering into a prominent

ridge 7.0 276.8

Drab, banded limestone; fairly massive; upper surface ripple-

marked 5.0 269.8

Platy, banded, medium-bedded limestone 4.5 264.8

Platy, banded limestone weathering lower than the adjacent

units 2.5 260.3

Heavy-bedded, drab banded limestone, weathering platy.

Tcntaculites gyracanthus and Ostracoda 254.8, 256 3.0 257.8

Stromatopora bed. Stromatopora constellata 2.5 254.8

Drab banded limestone 0.8 252.3

Massive cobbly bed, full of Stromatoporoids including Stro-

matopora constellata. Stands out as a prominent ledge. Under
surface very irregular and with large nodules. Favosites hel-

derbergice var. prwcedens 2.3 251.5

Drab, banded limestone 3.0 249.2

Stromatopora reef, Leperditia altoides (a) at top 1.2 246.2

Irregular, very argillaceous limestone 0.8 245.0

Massive light-gray limestone. Stromatopora reef 234-236.

Leperditia gigantea abundant 233.5, 234.5. Stromatopora con-

stellata, Cyathophyllum schucherti 240 16.5 244.2

Thin-bedded and cobbly gray limestone with numerous stro-

matoporoids 5.5 227.7

Two massive Stromatopora beds. Stromatopora constellata,

Favosites helderiergiw var. pnecedens and Cyathophyllum
schucherti 217-218 6.1 222.2

Thin to medium-bedded gray limestone. Stromatopora 20dA. 9.2 216.1

Cobbly gray limestone 1.2 206.9

Thin-bedded, gray limestone, very cherty in the upper part

and becoming less so towards the base 8.3 205.7

Massive gray limestone 5.2 197.4

Massive argillaceous gray limestone; upper 2 feet rather

cherty ^ 9.8 192.2

Gray limestone interbedded -with white chert, the latter mak-
ing up much of the thickness of the unit 5.5 182.4

Massive, cobbly argillaceous gray limestone. A single narrow
chert layer near the top. At the base occurs Diplostenopora

siluriana 5.5 176.9

Shale weathered to clay 0.9 171.4
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Vertical Total
thickness vertical

feet thickness

Thin-bedded gray limestone in seven beds separated by shaly

layers 4.0 170.5

Thin-bedded, somewhat nodular gray limestone; shale part-

ing at top 6.0 166.5

Massive blue limestone. Schuchertella deckerensis occurs

at base 3.7 160.5

Nodular, thin-bedded limestone 0.5 156.8

Single bed of gray limestone i. . . . 0.8 156.3

Thin-bedded, somewhat nodular, argillaceous gray limestone.

Layers of dark chert in upper half of unit. Dalmanella con-

cinna is abundant throughout. Striatopora sp. 148, Schucher-

tella deckerensis 140, 148, 149, 153.5, Atrypa reticularis 148,

153, Chonetes jerseyensis 142.8, 147, 153, Stenochisma decke-

rensis 140, 140.8, 148, 153, PhoUdops ovata 140, Camarotwchia

litchfieldensis 139.5, 142, LepUrna rhomboidalis 140.8, Spirifer

octocostatus 139.5, Platyceras sp. 147, 153, Calymene camerata

154, Klwdenella turgida 143, 153.5, Batostomella interporosa 143,

153.5, Stromatotrypa glohularis 153.5, Fistuliporella mary-

landica 140, 143, 153.5, Orthopora rhombifera 140, 143, 153.5

Fenestella (Cycloporina) altidorsata 140, 143, Thamniscus regu-

laris 143, Polypora dictyota 140, 143, Fistuliporella maynardi

143, Eridotrypa parvulipora 140, Rhophalonaria attenuata 140,

crinoid rings 16.0 155.5

Massive, nodular gray limestone. Atrypa reticularis and

Gypidula coeymanensis var. prognostlca are abundant through-

out. Dalmanella concinna 137.4, 139, Orthoceras sp., Calymene

camerata. Stenochisma deckerensis. Fenestella (Cycloporina)

altidorsata 137.4, Schuchertella deckerensis, 137, crinoid rings. . 2.5 139.5

Massive dark blue limestone. Gypidula coeymanensis var.

prognostica abundant throughout. At bottom of this unit occur

Chonetes jerseyensis, Dalmanella concinna. Merista typa, Ca-

marotirchia litchfieldensis (a), Spirifer octocostatus, S. va-

nuxemi var. Strophonella geniculata, Schuchertella deformis,

and bryozoa 7.0 137.0

Massive blue, somewhat nodular limestone 18.2 130.0

Thin-bedded, bluish-gray, somewhat argillaceous limestone.

Contains Dalmanella concinna (a), Spirifer m,odestus (a),

Stenochisma formosa 28.0 112.0

Schuchert reports Camarocrinus stellatus from this unit.

Massive nodular limestone with crinoid fragments. At the

base occur Lepadocrinus stems, Cladopora rectilineata, Atrypa

reticularis, Schuchertella deckerensis, Camarotoschia sp., Stro-

pheodonta sp., Fenestella cumberlandica, Cyphotrypa rotundata,

Batostomella interporosa, Orthopora rhombifera 5.0 84.0
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Vertical Total
thickness vertical

feet thickness

Thin-bedded limestone, nodular, containing Aulopora sp.,

Atrypa reticularis, Chonetes jerseyensis, Schuchertella sp.,

Polypora dictyota, Fenestella cumberlandica, F. altidorsata,

Orthopora rhombifera and crinoid fragments 2.0 79.0

Massive, heavy-bedded, dark blue nodular limestone. At base

occur Camaroticchia sp. and Leperditia sp., 13 feet below top

occur Stenocliisma formosa (aa) 33.0 77.0

Thin-bedded grayish-blue limestone with some chert layers.

Camarotwchia litchfieldensis 19.7, 23.7, 39.7, 41.7, Stropheodonta

bipartita 2.7 (a), 4.7 (a), 5.7, 7.7, Pholidops ovata 4.7 (a),

Whitfiehlella minuta 2.7, 19.7, 23.7, Leperditia altoides 23 (a),

25, Spirifer vanuxemi 44.0 44.0

Thickness of Keyser member 289.6

TONOIX)\VAY FORII.XTIOX

Concealed. Some fragments of platy thin-bedded limestone

in soil.

The following species were found at this place, their exact horizon being

unknown : Cyathophyllum clarl-i, Cladopora rectilineata, Aulopora scliu-

clierti, Hcdysites catenulatus.

IX. Section at Corriganville

On the south side of Wills Creek, on the strike of the Helderberg strata

of the Devirs Backbone, is an exposure of limestone in the abandoned

quarry known as Corrigan's quarry. On the west side of the quarry

Spirifer macropleurus and S. perlamellosus of the New Scotland and other

forms occur in abundance. East of the preceding a Stromatopora bed of

the Keyser is exposed with a thickness of 5 to 7 feet. Ten to 15 feet

below this is another Stromatopora bed on the extreme east side of the

quarry. Some Lower Keyser fossils, including Atrypa reticularis and

Calyniene camerata, were found loose on the hillside southeast of the

quarry.

There is also an admirable section in the cut of the Pittsburg extension

of the Western Maryland Eailroad through this hill in which all of the

.strata are exposed from the base of the Oriskany to the middle of the
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Keyser. The following section of the Keyser has been measured in the

cut:^

Helderberg Formation
Vertical Total

Keyser Member thickness vertical
feet thickness

Drab, shaly limestone with a bed 1 foot thick in middle of

unit 2.8 139.2

Dark blue massive limestone with many calcite seams. Hackle
teeth at bottom 2.0 137.4

Dark, compact limestone, containing Meristella prcenuntia

and Sehuchertella prolifiea ^ (a) 1.5 135.4

Three heavy beds of compact, dark blue limestone, indis-

tinctly banded with fine brown lines. Leperditia altoides abund-
ant 4.3 133.9

Six beds of drab limestone, distinctly banded with fine brown
lines. Shale parting at top of unit 7.4 129.6

Single bed of dark limestone, distinctly banded; fracture

conchoidal 4.2 122.2

Dark gray limestone with many transverse calcite seams; not

banded; shale parting above and below 1.9 118.0

Dark gray limestone; banding indistinct; fracture conchoidal 2.9 116.1

Drab limestone, distinctly banded with fine brown lines; 3-

inch shale parting at base 1.6 113.2

Thin-bedded drab limestone; distinctly banded 3.1 111.6

Nodular gray limestone, with Stromatopora 1.4 108.5

Shale with large nodules 0.8 107.1

Yellow, argillaceous limestone 1.0 106.3

Reef of Stromatopora 1.5 105.3

Irregular shale with large nodules 0.8 103.8

Drab, banded limestone in moderately thick beds, .i 4.2 103.0

Yellowish, argillaceous limestone, not distinctly banded. Lep-

tana rhomboidalis 2.0 98.8

Massive gray limestone. Stromatopora in upper 3 feet.

Lower part covered by travertine i. . 7.0 96.8

Unit almost concealed by residual clay and travertine. Lower
3 feet nodular, cherty limestone 10.5 89.8

Massive gray limestone, full of chert, resembling Stroma-

topora 3.5 79.3

Massive, dark nodular limestone; shale parting at top of unit.

Uneinulus sp. about 2 feet above base 6.6 75.8

' Measured by C. K. Swartz, assisted in the field work by J. B. Reeside, Jr.,

and W. A. Price, Jr.

' The vertical altitudes of the fossils listed in this section are only approxi-

mately known, the section, as described above, differing somewhat from the

measurements made by the collector.
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Vprtical Total
thickness vpitioal

feet thickness

Clay seam with a thin crystalline layer of limestone at middle 1.6 69.2

Massive gray limestone, weathering to thin beds at top of cut.

About 6 feet above base occurs Meristella prwnuntia 8.7 67.6

Massive, somewhat crystalline limestone, dark gray in color.

Shale parting near middle. Near top of the unit occurs Rensse-

Iccria mutaMlis 5.3 58.9

Massive bed of gray, argillaceous, somewhat crystalline lime-

stone. Chert layer 2 feet above base. Lower part weathering

nodular near top of cut 12.3 53.6

Clay seam 1.5 41.3

Massive, somewhat nodular, blue argillaceous limestone 4.8 39.8

Clay seam 0.8 35.0

Argillaceous, drab, somewhat nodular, massive bed of lime-

stone 1 3.5 34.2

Thin-bedded argillaceous limestone with some cherty layers. . 4.7 30.7

Heavy, blue, nodular limestone 1.0 26.0

Shale parting 0.5 25.0

Massive bed of gray limestone with numerous transverse

calcite seams 3.6 24.5

Thin-bedded, argillaceous, nodular limestone. Layers of dark

chert throughout one heavy bed 15 feet above base of unit 16.3 20.9

Massive gray limestone 2.6 4.6

Massive gray limestone in a single bed filled with Gypidula

coeymancnsls var. prognostica 2.0 2.0

Concealed.

Thickness of Keyser exposed^ 139.2

X. Sections at Hyndman, Pennsylvania

Two good exposures of the Keyser member are seen in the vicinity of

Hyndman, a few miles north of the Maryland-Pennsylvania line, on the

western flank of the Wills Mountain anticline. These are designated Sec-

tion A and Section B. Section A is exposed in a quarry about 800 feet

west of the Baltimore and Ohio Eailroad station at Hyndman. It was

studied earlier by Schuchert and called by him the Lower quarry zone.

At the top of the section the Gypidula coeymwnensis var. prognostica zone

is exposed. About 30 feet below the Grypidula zone there is a 5-foot bed of

stromatoporoids. Few other fossils have been found in the Lower quarry

zone. The section begins at the Gypidula coeymanensis var. prognostica

zone in the extreme west end of the quarry.
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Section A

Helderbeeg Formatiox
Horizontal

Eeyser Memier disu,„ce
^^^^ ^^.^^^^^^

West wall of quarry 111.8

Gypidula zone. Heavy-bedded, gray-blue limestone,

Gypidula coeymanensis var. prognostica throughout.

At the top were found, in thin-bedded shaly limestone,

Batostomella interporosa, Fenestella (Cycloporina)

aUidorsata, FistuliporeUa cumulata. Orthopora rhom-

bifera, Thamniscus regularis, Leptwna rhomboidalis

(r), Oypidula coeymanensis var. prognostica (aa),

crinoids (a). At the bottom occur Dalmanella sp.,

Stenochisma sp 111.8 8.0 111.8

Gray-blue arenaceous limestone. Crinoids (aa).... 103.8 1.4 103.8

Gray-blue limestone, heavy-bedded with some thin

beds. The lower 5 feet have a greenish cast „. . 102.4 10.0 102.4

Solid massive dark blue limestone. A Stromatopora

bed occurs at the bottom of this unit. Few fossils seen 92.4

East wall of quarry 70.0

Thin-bedded argillaceous limestone with interbedded

bands of arenaceous limestone. Concealed in part. . . . 70.0

Heavy-bedded dark blue limestone. Concealed in part 20.0

Concealed.

Total thickness of Keyser member described 111.8

Section B

Hyndman Section B is exposed on the south side of the road about 1150

feet southwest of Hyndman Section A. There are two quarries here.

The quarry farthest west and nearest the road has been called the Upper

quarry zone by Professor Schuchert. It is in a Stromatopora bed of the

upper part of the Keyser and at present is abandoned. It contains Stroma-

topora constellaia. Going east of the Upper quarry there is a concealed

unit east of which is situated the Lower quarry, at which work is being

done at present. It is in the purer limestones lying between the Gypidula

zone and a Stromatopora bed, the Gypidula zone being the hanging wall

and the Stromatopora bed the foot wall of the quarry. This quarry is in

the same beds as those worked in Section A.

The section begins at the top of the Gypidula coeymanensis var. prog-

nostica zone on the west wall of the quarry.

22.4 92.4

70.0

50.0 70.0

20.0 20.0
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Helderberg Formatiox
Vertical Total

Keyser Member thickness vertical
feet thickness

Gypidula coeymanensis var. prognostica Is found throughout

this unit and at the bottom occur Spirifer octocostatus (r),

Atrypa reticularis (c), Dalmanella cf. concinna (r), Meristella

sp., Camarotachia litchfieldensis (c), StenocMsma deckerensis

(c), Gypidula coeymanensis var. prognostica zone 4.6 120.6

Dark blue limestone, thin-bedded at the top, becoming massive

near the middle and containing near the bottom a Stromatopora

bed. Shaly and thin-bedded limestone at the bottom. Fossils

rare 42.8 116.0

Concealed between quarries. This interval is formed of

shaly limestone 24.9 73.2

Thin-bedded dark blue limestone with some heavy nodular

beds weathering to a gray-blue color, containing a great abund-

ance of fossils. At the top Balostomella interporosa (a), Atrypa

reticularis (aa), Orthoceras sp., Aulopora schueherti, Aulopora

schohariw, Camarotvchia litchfieldensis (c), Stenochisma decke-

rensis (c) Stenochisma formosa (c), Uncinulus convexorus (c).

At the bottom occur Camarotachia litchfieldensis (c), Stropheo-

donta varistriata ( r) 18.5 48.3

Dark blue limestone, thin-bedded toward the top, heavy-

bedded at the bottom 19.9 29.8

Heavy-bedded dark blue limestone, containing at the bottom

Leperditia sp., Stenochisma sp 9.9 9.9

Thickness of Keyser member described 120.6

ToNOLowAY Formation

Thin-bedded dark blue limestone breaking with a clean frac-

ture 19.9

East wall of quarry.

The following fossils, whose exact horizon is not known, were collected

in the Keyser beds at Hyndman, Pennsylvania, and are now in the U. S.

National Museum : Cyathophyllum schiicherii, Favosites helderbergice

var. prcecedens, SchucherteJla decl-erensis, Chonetes jerseyensis, Whit-

fieldella cf. nucleolata.

XL Section at Market Street Bridge, Cumberland

This section is located south of Shriver Eidge at the south end of the

Market Street Bridge in the city of Cumberland. It extends along the

soutli side of the Iluntinirton Division of the Pennsylvania Eailroad, and
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along the foot of the stone wall, north of the German Catholic Church.

This is the section from which collections were made by Hall and Andrews.

The fossils were described by Hall as Lower Helderberg forms, in Volume

iii of the Palaeontology of New York, 1859. Unfortunately, this section

has been almost completely concealed by its use at one time as a. dumping

ground for the rubbish of Cumberland. The section begins at the

Stromatopora reef east of the bridge and extends westward.

Helderberg Formation
Horizontal Vertical Total

TTeiitier MevyiTier distance thickness verticaliLeyser Memoer
j^^^ j^^^ thickness

Concealed.

100 feet east of the Market Street Bridge occurs

a thick Stromatopora bed 450.0 ....

Concealed 350.0

Bridge 350.0

Concealed.

At base of interval argillaceous blue-gray limestone,

becoming gray upon weathering, 1.5 thick. Contains

Fenestclla (Cycloporina) altidorsafa. Orthopora rhom-

tifera, Dalmanella sp., Rhynchospira formosa (c),

Atrypa reticularis (c). This exposure is to be seen in

the road running parallel to the railroad 350.0

Concealed 180.0

Remaining exposures of this section are seen along

the bluff south of the railroad. Dark blue lime-

stone appearing heavy-bedded and nodular, weath-

ering to gray. Gypidula coeymanensis var. prognostica

near the top. At the bottom occur Fistuliporella mary-

landica, Orthopora rhombifera, Spirifer modestus (a)

S. octocostatus, Chonetes jerseyensis. Schuchertella

marylandica, Stropheodonta geniculata (r), Atrypa re-

ticularis (c), Merista typa (r), Meristella sp. and

crinoids 160.0 6.6 56.7

Concealed 150.0 23.2 50.1

Blue-gray, heavy-bedded limestones 80.0 8.3 26.9

Concealed 55.0 9.6 18.6

Shaly gray limestone. Atrypa reticularis (r) and

crinoids 26.0 1.0 9.0

Concealed 25.0 7.9 8.0

Shaly gray nodular limestone. CamarotoccJiia la-

mellata (a) 1.0 1.0 1.0

Concealed.

The base of the Keyser member is below the base of the section described.

At the viaduct on the Baltimore and Ohio Eailroad at Cumberland the
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following fossils have been identified from the lower beds of the Keyser

member

:

Corals. Spirlfer octocostatus.

Crinolds. Spirifer vanuxemi.

Atrypa reticularis. Uncinulus convexorus.

Dalmanella concinna. Uncinulus nucleolatus var. angulatus

Merista typa. Wilsonia globosa.

Stenochisma formosa. Actinoptera communis.

Camarotoechia lamellata. Platyostoma niagarense.

Camarotoechia litchfieldensis. Orthoceras multiannulatum.

Spirifer modestus.

XII. Section on National Road West of Flintstone

This section is exposed along the ISTational Eoad on the east side and

near the top of Martin Mountain, 3^ miles west of Flintstone. It begins

at the base of the Helderberg about 175 feet west of the sharp turn of the

road to the southwest, ^ mile east of the summit. The lower nodular beds

are exposed in a small quarry by the road and the yellow " gravel " formed

by the weathering of the Oriskany chert is seen in excavations a short

distance above the top of the section.

Helderbeeg Formatiox
Horizontal Vertical Total

Keyser Member distance thickness vertical
feet feet thickness

Massive dark blue limestone. N. 33° E. 87° W 289.0 8.0 232.0

Concealed 279.0 37.0 224.0

Thin-bedded limestone with thin beds of chert. N.

34° E. 75° W 233.0 12.0 187.0

Massive nodular dark blue limestone with thin

sheets of calcite along bedding planes. The top of the

Gypidula coeymanensis var. prognostica zone is 3 feet

vertically below top of unit, extending 2 feet down-
ward. This species being abundant in lower half of the

zone. N. 34° E. 75° W 218.0 28.0 175.0

Concealed 183.0 9.0 147.0

Massive nodular dark blue limestone 172.0 16.0 138.0

Massive gray nodular limestone weathering thin-

bedded and shaly in places. Crinoid stems very abund-

ant. N. 33° E. 87° W 152.0 29.0 122.0

Massive nodular blue limestone weathering thin-

bedded in places. At top occur Batostomella inter-

porella, Eridotrypa parvulipora 116.0 93.0 93.0

Thickness of Keyser member exposed 232.0

ToNOLowAY Formation

Blue limestone, not nodular 3.3

Concealed. Fissile platy limestone exposed at places.



158 The Lower Devoxiax Deposits of Maryland

About one-half mile northeast of Breakneck Eoad, on the east side of

Breakneck Hill southwest of the preceding station, there is an exposure

of Helderberg rocks. The following Lower Keyser fossils were found in

the talus : Choneles jerseyensis, Rliipidomella emarginata, Spirifer vanu-

xemi, S. modestus, Stropheodonta hipartUa.

XIII. Section at Flintstone

The best exposure of the Keyser in this region occurs at Flintstone.

The Tonoloway and Lower Keyser are exposed at the south side of the

creek in the rear of the Methodist Church at the east end of the village.

A massive bed of stromatoporoids outcrops on the north side of the creek.

Three hundred feet west of this bed occurs the first exposure in the bluff

on the south side of the creek carrying OypiduJa coeymanensis var. prog-

nostica. Below this zone the section is largely concealed for a distance

which includes about 50 feet of the vertical thickness of the beds. In the

next 20 feet the following characteristic Lower Keyser fossils were found,

the species being those which usually occur in the basal part of the member

only: DalmaneUa concinna, Cladopora rectilineata, Chonetes jerseyensis,

Spirifer modestus. The lower part of the section is heavy-bedded to

massive and contains only a scant fauna. The contact of the Helderberg

and Tonoloway formations is seen in the bed of the creek at low water.

The section begins at the base of the massive Stromatopora beds of the

Keyser, 7 feet in vertical thickness, which is exposed on the north side of

Flintstone Creek near a spring at the east end of the village, and extends

to the west.

Heldeebekg Forjiation
Horizontal Vertical Total

Kpiiopr Mpmhpr distance thickness verticalKeyser memocr ^^^^ j^^^ thickness

Concealed.

Stromatopora bed at top on north side of creek 871.0

Direction N. 58° W.

Massive, nodular, blue-gray limestone. N. 58° W.
Gypidula coeymanensis var. prognostica (aa) 10.2 172.9

Massive, hard, blue limestone 3.0 162.7

Concealed, with occasional outcrops of nodular lime-

stone. N. 40° E. 20° E 571.0 45.4 159.7
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Horizontal Vertical Total

Direction N. 83° W. 'i^*--
^'^'ftr^thtcknts

ive nodular limestone N. 40° E. 20° E. Eight

feet below top occur Cladopora rectilincata, Favosites

helderbergiw var. pnrcedens, crlnoids, bryozoa, Atrypa

reticularis (r), Dalmanella concinna (r), Meristella

sp., Stenochisma formosa (r), Calymene camerata.

Twenty-three feet below top occur Atrypa reticularis

(a) , Chonetes jerseyensis, Spirifer modestus (r). Near
bottom is found Camarotoechia litchfieldensis 437.0 37.0

Direction S. 78° W.

Massive nodularlimestone. N. 40° E. 23° E 308.0 12.3

Gray-blue limestone, not nodular 257.0 1.0

Very massive nodular limestone. N. 40° E. 38° E 27.0

Bluish-gray nodular limestone, thin-bedded at top

and partly concealed at bottom 22.0

Direction S. 70° W.

Concealed 50.0 15.0

Thickness of Keyser member exposed 172.9

114.3

77.3

65.0

64.0

37.0

15.0

ToxoLowAY Formation

Thin-bedded argillaceous limestone visible in bed of

creek when water is very low.

XIV. Section 1% Miles Northeast of Flintstone

About IJ miles northeast of Flintstone, Iron Ore Ridge is cut by a

small creek in which occasional exposures of the Keyser member are to

be seen. The Gypidula coeymanensis var. prognostica zone is exposed in

the bottom of the creek. Thirty feet below this CamarotoecJiia litch-

fieldensis and Spirifer octocostatus were obtained, and at the bottom of the

exposure along the south side of the hill Spirifer vcunu-xemi, S. modestus,

Stroplieodonta liparHta, and Leperditia cf. aUa were collected. The

strata dip here at about 28° southeast and only a few exposures occur

where the dip can be taken, so it is not certain that the correct strati-

graphic thickness is given.

The section begins at tlie Gypidula coeymanensis var. prognostica zone

exposed in tlie creek above which the section is largely concealed.
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Hkldekberg Formation
Horizontal Vertical Total

Keyser Member instance thickness vertical
feet feet thickness

Hard blue massive limestone, the upper and lower

parts filled with Oypidula coeymanensis var. prog-

nostica. About half of this unit is concealed 260.0 15.4 150.7

Mostly concealed. Near bottom in heavy blue lime-

stone occur Camarotocchia litchfieldensis, Spirifer octo-

costatus, etc 225.0

Heavy dark blue limestone 155.0

Concealed

Heavy dark blue limestone containing at the bottom

Cladopora rectilineata and bryozoa 140.0 8.9 62.3

The remainder of the section is exposed in a direc-

tion due west from the bottom of the above unit.

Concealed. At the bottom of this unit there is an

exposure of limestone containing Spirifer vanuxemi

prognostica, 8. modestus, Stropheodonta Mpartita.

Camarotocchia litchfieldensis. Leperditia elongata.... 120.0 53.4 53.4

Thickness of Keyser member exposed 150.7

ToxoLowAY Formation
Concealed.

A short distance west of top of section were found Thamniscus regularis,

Fenestella {Cydoporina) altidorsata.

XV. Section n/^ Miles East of Rush

Three and one-half miles southwest of Plintstone, on the road crossing

Warrior Mountain and leading to Eusli, is an exposure of the lower beds

of the Keyser limestone on the south side of the road, beginning south 68°

west of the residence of Mr. George Twigg. Only the following species

were found in the lower portion of the section at this place : Camwrotoechia

litchfieldensis, Chonetcs jerseycnsis, Ehynchospira glohosa, and Spirifer

(cf.) vanuxemi var. prognosticus. The Tonoloway is also partly exposed

and the stratigraphic position and nodular character of the overlying beds

show that they are in the Keyser member. The section begins T30 feet

horizontally, east of the road which leads to the south on ^Yarrior Moun-

tain, opposite the residence of Mr. George Twigg.
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Helderbeeg Formation

Keyser Member
Horizontal Vertical Total

Road N. 30° W. distance thickness vertical
feet feet thickness

Nodular limestone, partially concealed, containing

Cladopora rectilineata 229.0 12.0 75.0

Concealed 193.0 l.G 63.2

Nodular limestone, partially concealed above, con-

taining Cladopora rectilineata 188.0 8.0 61.

G

Concealed 165.0 8.0 53.6

Road N. 45° W.

Nodular limestone 142.0 .G 45.6

Concealed 140.0 4.0 45.0

Very nodular limestone 127.0 3.0 41.0

Concealed. Nodular limestone in part 117.0 15.0 38.0

Nodular limestone partially concealed 71.0 2.0 23.0

Disintegrating nodular limestone 64.0 10.0 21.0

Largely concealed. Thin-bedded nodular limestone

containing Camarotwchia litchfleldensis, Chonetes jer-

seyensis, Rhynchospira globosa, Spirifer cf. vanuxemi
var 34.0 5.0 11.0

Thin-bedded nodular limestone containing at base

Favosites favosus var. integritabulatus (a), F. pyri-

forniis (Si) 19.0 G.O 6.0

Thickness of Keyser member exposed 75.0

ToNOLowAY Formation
Concealed 3.0 1.0

Fissile limestone, largely concealed with heavier

beds 25 to 27 feet, 39 feet, and 61 feet below Helderberg-

Tonoloway contact.

Hancock Area

XVI. Section at Tonoloway

The Potomac Eiver cuts through Tonoloway Eidge at Tonoloway

Station on the Western Maryland Eailroad, opposite Great Cacapon, West

Virginia, where the finest section of the Lower Devonian east of Cumber-

land is exposed. The section is seen in the cut of the Western Maryland

Eailroad just east of the station/

^The llthological description of the section is by Ulrich and Stose; Pawpaw-
Hancock Folio, U. S. Geol. Survey, 1912; the faunal, by C. K. Swartz except

the lower 60 feet which is by T. P. Maynard and C. K; Swartz. The figures

given after names of fossils Indicate altitude in feet at which the fossils were

found above base of section.

11
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Oriskany Formation

Shriver Chert Member

Yellow shale with chert.

Heldebbekg Fobmation
Vertical Total

New Scotland Member thickness vertical
feet thickness

Residual clay after limestone filled with white blocky chert

containing numerous fossils 12.0 293.1

Goeymans Member

Hard, blue-gray, mottled and fine black-speckled limestone

full of fossil fragments 8.5 281.1

Eeyser Member

Somewhat lamellar limestone with argillaceous and purer,

fossiliferous, subcrystalline bands. Lioclema subramosum and
Strophonella sp., 270.6 66.0 272.6

Coarsely cobbly to irregular lamellar impure limestone with

purer fossiliferous bands. Schuchertella prolifica, Meristella

pranuntia and Lioclema subramosum occur throughout; Pho-

lidops ovata, Tentaculites gyracanthus, 263.1, 259.1; Stropho-

nella leavenworthana. 263.1; Batostomella interporosa, Vnci-

nulus keyserensis, 241.3 26.0 266.6

Very shaly, platy limestone full of Tentaculites gyracanthus,

Meristella sp., Uncinulus keyserensis ? and bryozoa, 236.6 ver-

tically 3.0 240.6

Shaly, cobbly limestone, solid when fresh. Lioclema subra-

mosum and Orthopora rhombifera, 234.4; Tentaculites gyra-

canthus, Meristella sp., Uncinulus keyserensis, 231 7.0 237.6

Very shaly, cobbly limestone. Tentaculites gyracanthus (a),

Uncinulus keyserensis {el), Meristella sp., cf. Dalmanella con-

cinna. and Eridotrypa parvulipora, 230 2.5 230.6

Dark gray-blue limestone, coarsely cobbly, Rensselcria

mutabilis (a), R. mutabilis var., Whitfieldia sp., and Tentacu-

lites gyracanthus, 227.5; Uncinulus keyserensis ?, Meristella sp.,

Uncinulus nucleolatus, 225.3
, 10.0 228.1

Cobbly limestone with surface full of Tentaculites gyra-

canthus, Eridotrypa parvulipora, and Batostomella interporosa . 2.0 218.1

Cobbly limestone containing reef of Stromatoporoids, Lep-

t(ena rhomboidalis, Eridotrypa parvulipora, and Lioclema subra-

mosum (a.); Tentaculites gyracanthus, Uncinulus nucleolatus. . 2.0 216.1

Coarse cobbly argillaceous limestone. Atrypa reticularis (a),

Leptwna rhomboidalis. Merista typa 3.0 214.1

Cobbly limestone. Leptana rhomboidalis abundant through-

out. Stropheodonta bipartita, 210.2; Dalmanella concinna (a),
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Vertical Total
thickness vertical

feet thickness
Spirifer vanuxemi with angular ribs, and Atnjpa reticularis,

206.1; Atrypa reticularis (a), Tentaculites gyracanthus, 203.5;

Dalmanella concinna and Ptilodictya tenella. 199.9 14.0 211.1

Rather shaly, cobbly limestone. Leptana rhomboidalis (a),

197; Stropheodonta bipartita, 196.6; Dalmanites n. sp., 255.4,

193.8, and 188.5; Actinopteria sp., Schuchertella deckerensis,

Vncinulus keyserensis and Stromatotrypa glohularis, 193.1;

Atrypa reticularis. 193.1, 188.5, 187.9, 187.7; Chonetes jersey-

ensis. 193.1 (a), 188.5, 187.7 (a); Anoplotheca concava var.,

187.9; Gypidula coeymanensis var. prognostica, 187.7 12.0 197.1

Massive, cobbly limestone. Atrypa reticularis and Gyplio-

trppa corrugata 4.0 185.1

Somewhat shaly limestone breaking into irregular laminae.

Dalmanella concinna, Vncinulus keyserensis, Fenestella (Cyclo-

porina) altidorsata and crinoid fragments, 181.1. Schucher-

tella proUfica and Fenestella altidorsata, 179.6; Tentaculites

gyracanthus at base 6.0 181.1

Single layer of finely cobbly limestone; basal part bored by

worm tubes. Chonetes jerseyensis (a), Stropheodonta bipar-

tita, Vncinulus keyserensis, 159.3 24.0 175.1

Somewhat clayey, finely cobbly limestone 2.8 151.1

Slabby crinoidal limestone containing some corals. Cypho-

trypa corrugata 1.0 148.3

Finely cobbly limestone, massive when fresh, but breaking up

on weathering into irregular pieces and cobble. Small reef of

Stromatoporoids and Favosites near top and a thicker one

near base. Camarotwchia litchfieldensis, 135.9; Favosites sp.,

and Spirifer vanuxemi with angular ribs, 131.2 , 21.0 147.3

Subcrystalline limestone, banded with thin clay seams. Con-

tains fossil fragments 5.0 126.3

Subcrystalline limestone, irregularly bedded with thin clay

seams and containing large crinoid columns. Atrypa reticularis

throughout; Spirifer octocostatus ?, Fenestella cumberlandica

near base 5.0 121.3

Thick-bedded, subcrystalline limestone. Atrypa reticularis

and Vncinulus sp. at top; Rhynchospira formosa and corals

at base 7.0 116.3

Finely cobbly limestone with Favosites and massive bryozoa.

Camarotachia litchfieldensis, Schuchertella deckerensis, and

Cyphotrypa corrugata (a), 107 6.5 109.3

Thin slabby and shaly limestone, argillite in part. Elwdenella

clarkei abundant; Schuchertella deckerensis, Meristella sp.,

Stropheodonta bipartita, Camarotachia litchfieldensis (a).

Base of this unit is 130 feet west of base of section measured

along track 4.0 102.8
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Vertical Total
thickness vertical

feet thickness
Massive dark blue limestone. Favosites pyriformis ? near

base 13.6 98.8

Massive dark blue nodular limestone. Base of this unit 107

feet west of base of section 19.0 85.2

Thin-bedded dark blue limestone. Camarotwchia litchfield-

ensis. 50.7; Favosites sp., 45.6, 48.4; Rhynchospira glohosa var.

abundant at base 21.2 66.2

Thin-bedded dark blue limestone, weathering nodular; Rhyn-
chospira globosa var. abundant. Top of unit 62 feet west of

base of section 8.8 45.0

Thin-bedded dark blue limestone weathering nodular. At base

occurs Chonetes jerscyensis. Top of unit 50 feet west of base

of section 6.6 36.2

Thin-bedded nodular blue limestone carrying crinoid frag-

ments. At base occur Chonetes jerseyensis (a), Spirifer mo-
destiis. Uncinulus convexorus. Top of unit 41 feet west of base

of section 19.6 29.6

Concealed, with occasional outcrops of thin-bedded nodular

limestone 10.0 10.0

Thickness of Keyser member 272.6

Total thickness of Helderberg formation 293.1

ToNOLOwAY Formation

Concealed with occasional outcrops of thin-bedded, platy lime-

stone.

The following species are found in the lower beds of this section, their

exact horizon not being known: Elcedenia harretti, Kloedenia kummeli,

KIcedenia nearpassi, Klcedenella pennsylvanica, Leperditia elongata, Leper-

ditia gigantea.

The section at Round Top Station on the Western Maryland Railroad

east of Tonoloway extends from the top of the Clinton to the base of the

Helderberg. However, the Keyser member is exposed only in places on

the mountain side, which is steep and not easily accessible. The Lower

Keyser fossils found in the talus at this place are: Spirifer vanuxemi,

Atrypa reticularis, Reticularia hicostata, TeniacuUtes giiracantlius, and

Whitfieldella minuta.

XVII. Section at Hancock

There are two exposures of limestone on the southwestern edge of the

town, along the west flank of Cove Ridge, that are included in one section,
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since one supplements the other. These exposures are termed the Upper

and Lower quarry zones respectively.

The Upper quarry zone is the site of an old limestone quarry on the

south side of the National Eoad, 310 feet west of the middle of the bridge

over Tonoloway Creek. At the top of the section in heavy-bedded lime-

stone Oypidula coeymanensis var. prognostica occurs. At the base of the

section in this quarry is a massive 3^-foot bed of stromatoporoids contain-

ing corals. The remainder of the section is concealed at this locality, but

by following the strike of the rock northeast across Tonoloway Creek, one

finds the Stromatopora bed on the hillside northeast of the road leading

north from Hancock, about 59 feet north of the fork in the road. The

limestone beneath the Stromatopora bed is quarried at this point for the

burning of lime. The section beneath the Stromatopora bed is called the

Lower quarry zone.

This section was formerly considered Coeymans and the Lower Keyser

was thought to consist of the thin-bedded limestones with abundant

ostracods found beneath the strata quarried. Careful search was made

for fossils below the described section in the thin-bedded limestones of

the Tonoloway, but none other than Tonoloway forms were found. The

Stromatopora bed occurs in the lower part of the Keyser.

The following section begins at the top of the exposure in the old

abandoned quarry on the National Eoad, 310 feet west of the middle of

the bridge over Tonoloway Creek.

Helderberg FVjrmation
Horizontal Vertical Total

Keyser Member distance thicliness vertical
feet feet thicliness

Heavy-bedded gray-blue arenaceous limestone con-

taining a form of Gypidula (cf.) coeymanensis var.

prognostica. At the bottom of this unit the following

fossils were obtained: Ortlioceras sp., Spirifer mo-
destus (aa), Atrypa reticularis (c), Chonetes jersey-

ensis (a), StenocMsma sp., Strophcodonta sp 166.2 5.2 104.2

Dark blue thin-bedded nodular limestone weathering

gray. At the bottom of this unit were found Chonetes

jerseycnsis (a), C. jerseyensis var. spinosa (r), Steno-

chisma sp., Dalmanella SV; Rhynchospira sp 158.2 8.6 99.0

Dark grayish-blue, thin-bedded nodular limestone

weathering gray. At the bottom occur Camarot^jechia

litrhfieldensis (c), Atrypa sp., Favosites s'p.,hryozoa.. 145.2 4.6 90.4
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Horizontal Vertical Total
distance thickness vertical

feet feet tliiclsness

Dark grayish-blue thin-bedded limestone weathering

gray 137.5 15.9 85.8

Arenaceous gray crinoidallimestone. Crinoids (aa),

Atrypa reticularis 113.5 11.2 69.9

Stromatopora bed with corals 96.5 3.5 58.7

The remaining portion of the section comes from

the Lower Quarry zone, beginning at the bottom of

the Stromatopora bed exposed in the upper part of the

quarry on the road leading north from Hancock.

Direction N. 20° E.

Thin-bedded shaly limestone becoming more are-

naceous toward the bottom. Meristella sp. at the

bottom 93.0 7.5 55.2

Heavy-bedded dark blue limestone containing num-
erous calcite stringers. Quarried 77.0 11.8 47.7

Direction due West

Thick-bedded dark blue arenaceous limestone 52.0 4.1 35.9

Thin-bedded dark blue arenaceous limestone. Leper-

ditia cf. alta 46.0 18.0 31.8

Thin-bedded dark blue arenaceous limestone, largely

made up of crinoid stems 20.0 6.9 13.8

Thin-bedded gray-blue somewhat nodular limestone.

Meristella sp., Dalmanella sp 10.0 6.9 6.9

Thickness of Keyser member exposed 104.2

ToxoLowAY Formation

Blue limestone becoming thin-bedded upon weather-

ing 6.0

Thin calcareous shale.

The Keyser member is exposed at various places east of Hancock, but

the sections have not been studied in detail.

sections of COEYMANS, new SCOTLAND, AND BECRAFT MEMBERS

The following sections display the characteristics of the Coeymans, New

Scotland, and Bccraft members more fully and will aid the student who

desires further acquaintance with the subject. The sections will be

' Contributed by C. Schuchert, C. K. Swartz, and R. B. Rowe.
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treated according to their geographic occurrence beginning with tlie

westernmost exposures in tlie Cumberland area and proceeding thence

eastward.

I. Section at Keyser, West Virginia

An excellent exposure of the entire Helderberg is seen in the quarry of

the Standard Lime and Stone Company, east of Keyser, West Virginia.

The following section' is continuous with the beds of the Keyser member

described on a preceding page.

Oriskaxy Formatiox
Vertical

Shriver Chert Member
^''^pet"'''

Siliceous shale containing numerous chert nodules.

Helderi'.erg Formation

New Scotland Member

Fissile drab shale 14.0

Gray limestone and interbedded white chert. The chert is in layers

6 to 9 inches thick and forms almost the entire unit. 4.6 feet and 3.6 feet

above the base of the unit occurs Spirifer macropleurus, at 1.6 feet Meri-

Stella arcuata 21.5

Medium-bedded gray limestone with some chert layers. 4.5 feet above

the base of the unit occur Phacops logani, Dalmanella perelegans, Schu-

chertella woolivorthana. Spirifer macropleurus 5.1

Shale much weathered 0.2

Black speckled crinoidal limestone, rather coarse grained with one

chert layer 1.1

Thickness of New Scotland member 41.9

Coeymans Member

Thin-bedded gray crinoidal limestone, with one chert band. At middle

of unit occurs Strophonella leavenworthana 2.5

Shaly limestone, with a chert layer 1.0

Shale weathered to clay 0.5

Massive gray crinoidal bed with one 6-inch bed of chert 3.5

Massive gray crystalline limestone. Between 2 and 2.7 feet above base

of unit are a number of bands of sand which weather out as brown ridges.

At base of the unit occur Atrypa reticularis, Gypidula coeymanensis (a),

Schuchertella woolworthana, Stropheodonta sp., Lioclema subramosum. . 6.8

Thickness of Coeymans member 14.3

' Measured by C. K. Swartz, assisted by J. B. Reeside, Jr.
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II. Section at 21st Bridge

An excellent section of the Oriskany formation and of the New Scotland

member of the Helderberg is seen in the axis of a small anticline that is

cut by the Potomac Eiver opposite 31st Bridge, Maryland, on the West

Virginia side, along the tracks of the Baltimore and Ohio Eailroad. The

New Scotland shale is well exposed. The New Scotland limestone appears

thicker than usual leading Schuchert to estimate its thickness at 44 feet
*

at this place. This appearance is, however, misleading as some of the beds

are duplicated by a thrust fault seen along the river so that it is probable

that the thickness of the beds is the same as at Keyser and Dawson.

Oriskany Formation
Vertical

Shriver Chert Member ^^''^^^^^^

Siliceous shale containing much black chert in nodules.

Heldekbekg Formation

New Scotland Member

Soft, bluish, argillaceous shales, with some harder layers and occa-

sional manganese-phosphatic nodules. Chonetes helderbergicB, Meristella

arcuata, Trematospira multistriata, Spirifer macropleurus, Schuchertella

woolworthana, Stropheodonta becki, etc 20.0

Massive gray limestone with bands of chert, becoming thin-bedded

above, with partings of shale; characterized by Spirifer macropleurus

and containing Hindia sphwroidalis, Edriocrinus pocilliformis, Dalma-
nella perelegans, Rhipidomella oblata, Eaionia singularis, E. peculiaris,

E. medians, Anoplotheca concava, Trematospira multistriata, Parazyga
dewyi, Spirifer perlamellosus, S. macropleurus, S. cyclopterus, Platyceras

spirale, Phacops logani, etc.

Concealed.

III. Section at Daivson

An excellent section of the New Scotland and Coeymans limestone is

exposed at the south end of Fort Hill, near Dawson, along the tracks of the

Baltimore and Ohio Railroad. The Oriskany sandstone forms the " back-

bone " at the south end of the mountain and is succeeded by a small

covered interval. Immediately east of this the limestone beds of the New

Scotland are seen and below them the Coeymans and upper part of the

' Proc. U. S. Nat. Mus., vol. xxvi, 1903, p. 422.
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Keyser member. This exposure affords one of the finest sections of the

New Scotland and Coeymans limestones in the State.' It is continuous

with that of the Keyser member described on a preceding page.

OEISKANY FOEMATION Vertical Total
thickness vertical

Massive sandstone at south end of Fort HiH. *«** thickness

Concealed.

Heldeebebg Formation

'New Scotland Member

Concealed. Interval occupied by shale.

Gray limestone and interbedded white chert. The chert is in

layers six to nine inches thick and forms almost the entire unit.

Schuchertella woolworthana and Spirifer perlamellosus occur

throughout, Rhipidomella oblata, 16.8; Spirifer macropleurus,

16.8, 4.8; Trematospira multistriata, 16.3; Meristella arcuata,

16.3, 4.8, 2.8 (a), 0.3; Lepta-na rhomboidalis, 16.3, 4.8; Strepte-

lasma strictum (a), Monotrypa spharica, M. tabulata, Dalma-

nites pleuroptyx, Phacops logani, Eatonia medialis, 16.3; Stro-

pheodonta sp., 14.8; Platyceras sp., Anoplothcca concava, Nucleo-

spira ventricosa. Eatonia medialis, Trematospira deweyi, 8.8;

Dalmutiella perelegans, Trematospira equistriata, Strophonella

undaplicata, 4.8 21.0 29.3

Medium-bedded gray limestone with a chert layer near the

middle of the unit. Dalmanites pleuroptyx, Schuchertella wool-

worthana, Leptwna rhomhoidalis, Dalmanella perelegans, Meri-

stella arcuata, Rhipidomella oblata occur abundantly through-

out the unit. Aviculopecten communis, A. textilis, cf. Lepto-

strophia sp., Stropheodonta arata, 5.1; Phacops logani, Schizo-

phoria multistriata ? and Strophonella undaplicata, 3.6; Spirifer

macropleurus and crinoids, 1.6; Fenestella idalia, Actinoptcria

communis (a), Strophonella leavenworthana, Callotrypa macro-
pora, 0.8; Vermipora sp., Chonostropia helderhergiw, Fenestella

idalia, Anaplotheca concava (a), Spirifer cycloptcrus, Eatonia

medialis, Leptostrophia planulata, Strophonella leavenwor-

thana, Strophonella pimctulifcra, Spirifer perlamellosus, Stro-

phonella undaplicata, 0.6; Spirifer cycloptcrus, Eatonia medi-

alis, Strophonella leavenworthana at the base of the unit 5.8 8.3

Thin-bedded, gray crystalline limestone with several chert

layers. Spirifer perlamellosus, 2.1, 1.1; Orthostrophia stropho-

' Measured by C. K. Swartz, assisted by J. B. Reeside, Jr. The figures

following the names of the fossils indicate the altitudes in feet at which they

occur above the base of the units.
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Vertical Total
thickness vertical

feet thickness

menoides and bryozoa, 1.6; Fenestella idalia, Dalmanites pleu-

roptyx (a), Leptwna rhomboidalis (a), Actinopteria communis
(a), Chonostrophia helderbergiw (aa), Rhipidomella oblata,

Schuchertella woolworthana, and Strophonella leavenivorthana,

1.1 2.5 2.5

Thickness of New Scotland member exposed 29.3

Coeymans Member

Thin bed of gray crystalline limestone with a chert layer. .. . 0.7 13.()

Shale parting 0.1 12.9

Heavy bed of crinoidal limestone with a chert layer near

middle and at base. At base of unit occur Leptwnisca concava,

Actinopteria communis, Tcniaculites elongatus, Gypidula coey-

manensis (a), Rhipidomella sp., Stropheodonta arata, Stropho-

nella leavenworthana. Strophonella punctulifera, 1.9; Gypidula

coeymanensis, Leptwna rhomboidalis, 2.4 3.0 12.8

Massive bed of gray crystalline limestone. Between 2.6 and

3 feet below the base of the unit are a number of bands of

sand which weather out as brown ridges on the surface. At the

base of the unit are rounded limestone fragments, about 2 to 4

inches in thickness. The line of contact with the Keyser is

rather sinuous. 6.8 feet above the base is a Stromatopora bed.

Dalmanites pleuroptyx, Gypidula coeymanensis, Atrypa reticu-

laris, Schuchertella woolworthana, Leptcena rhomboidalis and

Stropheodonta arata occur in abundance throughout; corals,

Spirifer cyclopterus, Rhipidomella oblata, Strophonella leaven-

worthana, Strophonella punctulifera occur at top of unit; chae-

tetoid bryozoa Stropheodonta planulata, crinoid rings, Vnci-

nulus sp., 8.3; Spirifer cyclopterus, 3.0 feet; Stromatoporoid sp.,

Favosites helderbergiw, Fenestelloid bryozoa Uncinulus sp.,

2.6 9.8 9.8

Thickness of Coeymans member 13.6

Keyser Member

For description see pages 137-138.

IV. Section at Riverside Station '

One of the most conspicuous cliffs along the Potomac Eiver is in Knobly

Mountain, West Virginia, east of Potomac Station. It is something over

* The section was described by R. B. Rowe who does not give precise measure-

ments.
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a thousand feet high and the Helderberg and Tonoloway formations are

well exposed. The escarpment is most easily reached from Riverside Sta-

tion on the West Virginia Central Railroad.

Tonoloway Formation

High up the hill, which is largely covered at this place,

although well exposed a little farther south, is a cliff of thin-

bedded limestones from 75 to 100 feet high. This escarpment

is very conspicuous and about one-half or three-quarters of the

distance to the top of the mountain. Along the top of the

escarpment the Tonoloway formation is found. Several speci-

mens of Tentaculites gyracanthus, Leperditia alta, Beyrichias,

Pelecypoda, small Meristella and Rhynchospira of the Tonolo-

way formation of this region were obtained.

For some distance back from the top of this cliff the ground

is level.

Helderberg Formation

Near the bottom of the next ascent is a ledge 5 feet thick of

the compact massive gray nodular limestone of the Keyser

member.
At the top of the rise and crowning the brow of the hill with a

cliff from 30 to 40 feet high is the compact gray limestone of the

New Scotland member with numerous layers of white chert,

dipping quite perceptibly to the southeast.

On the very top of the cliff Spirifcr macropleurus is common
occurring chiefly in the white chert.

Oriskany Formation

The Oriskany is shown some distance to the eastward farther

down the slope. This escarpment forms the highest part of

the mountain.

The fossils obtained in the New Scotland limestone are : Spirifer macro-

pleurus (a), S. perlamcUosus (r), Uncinulus velUcatus (rr), Lcptcvna

rhomhoidalis (c), awd Ehipidomellaohlaia (rr).

V. Section at Cedar Cliff

The cliffs in Knobly ]\rountain at Cedar Cliff are almost as imposing as

those at Riverside. The tracks of the Western Maryland Railroad run

along the base of this expo-surc. The section is as follows according to the

measurement of R. B. Rowe.
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Vertical Total

OBISKANY Formation thickness vertical
feet thickness

Top Of Knobly Mountain, concealed 110.0 320.0

Heldeebekg Formation

^evo Scotland, Coeymans and Keyser Members

Light gray massive limestone with bands of light colored

chert at the top 210.0 210.0

The upper part of the New Scotland member stands out in a bold cliflf

near the very top of the mountain. The fossils are shown here along its

upper surface as at Eiverside, including: Spirifer macropleurus, S.

perlamellosus, Meristella arcuaia, Nucleospira ventricosa, Schuchertella

ivoohvorthana, Stropheodonta hecki, Eaionia medialis, and Uncinuhis

abruptus.

The Helderberg formation is exposed on the west side of KJnobly Moun-

tain at Miller's Spring, immediately south of the tunnel of the Western

Maryland Eailroad. The occurrence of fossils in the Keyser member at

this place has already been discussed. The following fossils were obtained

by Eowe from loose blocks of New Scotland limestone, at this locality:

Atrypa reticularis (rr), Spirifer perlamellosus (c), Strophonella leaven-

worthana (rr), Leptcenisca concava (rr), Leptcena rJiomhoidalis (aa),

Schnchertella woolworthana, Chonetes subacutiradiahis (rr), Dalmanella

perehgans (rr), Ehipidomella ohlata (r).

VI. Section at Devil's Backbone

This locality affords one of the finest sections of the Helderberg forma-

tion in the entire State. An uninterrupted exposure extends from the base

of the Keyser member to the top of the New Scotland limestone. The

section described ' is continuous with that of the Keyser member given

on a preceding page to which reference should be made for a further

account of this locality. It is also continuous with the section of the

Oriskany given on a subsequent page.

^ Measured by C. K. Swartz and assistants. The figures following the names

of the fossils indicate the altitude in feet above the base of the units at which

they were found.
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Helderberg Formatio.v
Vertical Total

New Scotland Member thickness vertical
feet thickness

Concealed. The concealed interval consists of fissile gray

shale.

Gray crystalline limestone with interbedded white chert. The
latter forms almost the entire thickness of the unit and is in

courses 6 to 9 inches thick. Rhipidomella ohlata and Spirifer

perlamellosus, 4.4, Schizophoria multistriata 13.0 34.0

Gray crystalline limestone with several chert layers 2.0 21.0

Medium-bedded gray limestone with but few chert layers.

Dalmanites pleuroptyx, Leptwna rhomboidalis. Dalmanella

perelegans, Meristella arcuata occur abundantly throughout,

and less abundant but common are Spirifer cyclopterus, S. perla-

mellosus. Rhipidomella oMata, Schuchertella woolworthana,

Fenestella idalia, 2.4, 2.9; Orthopora rhombifera, 2.9; Ortho-

pora regularis, 2.9; Monotrypa tabulata, 2.9; Stropheodonta

arata occurs at 8.4, 4.9, 3.8; Spirifer macropleurus, 7.9, 6.7, 6, 3.7

(?); Stropheodonta planuln fa. 6.7, 3.8; Orbiculoidca sp., G; Eato-

nia medians, 4.9, 4.3; Lichenalia sp., 4.3, 3.8, 2.9, 2.4, 2; Stro-

phonella leavenworthana, 4.3, 3.8, 2.9, 2.4, 2, 0.4 feet; Stropho-

nella punctulifera. 3.8, 2.9; Uncinulus sp., 2.9; Cyatho-

phyTloid coral and Uncinulus nucleolatus, 2.9; Leptanisca con-

cava, 2.4; Actinopteria cummunis and Tentaculites elongatus,

2.8; Chonostrophia helderbergiw, 2; Atrypa reticularis and Dal-

manella eminens at 0.4; crinoids, 3.8. Near base occur Ano-

plotheca concava (aa), Spirifer cyclopterus, Schuchertella wool-

worthana with fine striae, Cypricardinia cf. sublamellosa. Tenta-

culites sp., Leptwna rhomboidalis 9.6 19.0

Yellow shale. Spirifer perlamellosus 0.8 9.4

Thickness of New Scotland member exposed 25.4

Coeymans Member

Medium-bedded gray limestone with a chert layer at top of

unit. Gypidula coeymanensis (aa), Dalmanella perelegans,

Spirifer cyclopterus. Leptwna rhomboidalis, Strophonella lea-

venworthana occur throughout. At the top are found Stro-

phonella punctulifera, Meristella sp., Schuchertella woolwor-
thatia with fine strise; and Atrypa reticularis

Single bed of massive gray limestone weathering to a ridge

which stands out as the " Backbone." Chert layers 6 inches

thick at top and near middle. Limestone pebbles at base.

Gypidula coeymanensis. Leptana rhomboidalis. Atrypa reticu-

laris occur abundantly throughout; Strophonella punctulifera,

5.9, 2.9; Dalmanites pleuroptyx, Strophonella leavenworthana.
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Vertical Total
thickness vertical

feet thickness
Dalmanella perelegans, 5.9; Rhipidomella sp., Schuchertella

woolworthana, 4.9; Uncinulus sp., 3.9; Cyrtoceras n. sp., Nucleo-

spira ventricosa, Spirifer cyclopterus, Stropheodonta coey-

manensis, Stropheodonta arata, and Uncinulus sp., 1.9 feet.

Lepadocrinus stems abundant 6.0 6.0

Thickness of Coeymans member 8.6

Keyser Mem'ber

VII. Sections at Corriganville

Two additional sections are exposed at Corriganville. One of these is

on the south side of the creek opposite the Devil's Backbone in an

abandoned quarry from which the rock has been taken out for a distance

of 100 or 200 feet back from the hill-slope. The lower part of the New
Scotland member, the Coeymans, and a part of the Keyser member have

been worked. On the western face of the quarry and on many of the slabs

which have fallen down are splendid exposures, showing hundreds of

specimens of Spirifer macrophurus. They are imbedded in the white

chert which weathers in such a way that the internal structure of the

fossils is finely shown. They cannot be taken from the chert, however,

without destroying them since they have all been more or less silicified.

The following fossils were obtained by R. B. Eowe at this place:

Spirifer macrophurus (aa), S. perlamellosus (a), Trematospira muUi-

sti-iata (r), T. deweyi (rr), T. equistriata (r), Anoplotheca concava (aa),

Meristella arcuata (r), Nucleospira ventncosa (r), Leptcena rhomhoidalis

(a), Strophonella punchilifera (rr), S. headleyana (rr), Schuchertella

woolworthana (r), Dalmanella planocoiivexa (r), D. perelegans (r), D.

emarginata (t) , Rhipodornella ohlnta (r), Orthostrophia strophomenoides

(rr), Schizophoria muUistriata (c), Eaionia medialis (r), E. singalaris

(r), Camarotosohia altiplicaia (rr), Uncinulus vellicatus (r), U. glohosus

(rr), RhynchoneUa Malveata.

An excellent and uninterrupted exposure of the rocks of the Lower

Oriskany, New Scotland, Coeymans, and the larger part of the Keyser is

seen in the deep cut of the Pittsburg branch of the Western Maryland

Railroad through the hill south of the quarry. The beds of the Keyser
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member have already been described. Tlie following section of the Coey-

mans and New Scotland is exposed at this place :

^

Oriskany Formation
Vertical Total

Shriver Chert Member thickness vertical
feet thickness

Siliceous shale containing chert nodules.

Helderbero Formation

New Scotland Member

Fissile drab shale 20.0 54.2

Shale with several chert layers 1.5 34.2

Gray crystalline limestone with interbedded white chert.

The chert is in 6-inch layers and makes up nearly the entire

thickness of the unit. Leptana rhomboidaUs occurs through-

out the unit: Stropheodonta planulata and Schicehertella wool-

worthana (a), 11; Stroplwnella undaplicata, 5; Spirifer macro-

pleurus, 6.5; 8. pcrlamellosus and S. macropleurus, 4.5; Eri-

dotrypa corticosa, Fenestella idalia. Polypora compacta, Ortho-

pora regularis, Stictopora ? papulosa, Orthopora rhombifera,

3.0 ; Spirifer macropleurus, 1.8 11.5 32.7

Medium-bedded crystalline limestone with several chert

layers. Leptwna rhomboidaUs, Dalmanella perelegans and

Schuchertella woolworthana occur throughout the unit; Ano-

plotheca concava is abundant at the top and the base; Stropheo-

donta planulata, Spirifer cyclopterus. Strophonella leaven-

worthana, 2.5; Schuchertella woolworthana var. with fine strias

Proetus cf. protuberans. Stropheodonta planulata, Meristella

arcuata, Rhynchospira globosa at base 3.5 21.2

Medium-bedded, crystalline limestone with but little chert.

Lepta-na rhomboidaUs occurs throughout; Dalmanites pleu-

roptyx and Rhipidomella oblata, 6; Schuchertella woolworthana,

Spirifer cyclopterus 4; Anoplotheca concava 3 (a) >. . 7.5 17.7

Shale. Anoplotheca concava (a) smd Spirifer cyclopterus .. . 1.0 10.2

Thickness of New Scotland member 45.0

Coeymans Member

Dark blue crystalline limestone, very massive and very fos-

siliferous. Lower surface of unit somewhat irregular. At top

occur Schuchertella woolworthana with fine striae; Actinopteria

communis (?), Spirifer cyclopterus, Gypidula coeymanensis,

^ Measured by C. K. Swartz and assistants. The figures following the names
of the fossils indicate the altitude in feet at which they occur above the base

of the units.
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Vertical Total
thickness vertical

feet thickness

Leptcnna rhomboidalis, Strophonella leavenworthana, S: punctu-

lifera, 6; Meristella sp., Dalmanella sp., 4; Gypidula coeyma-

nensis, Actinopteria communis (?), Stropheodonta planulata,

Atrypa reticularis, Spirifer cyclopterus, Vncinulus nucleolatus ?

at base 9.2 9.2

Thickness of Coeymans member.

Till. Section near Warren Point

Cove, or Tuscarora Mountain, is an anticline whose harder beds pass

beneath the surface about a mile south of the Maryland-Pennsylvania

boundary. Licking Creek cuts through its southern end almost on the

State line, about 8 miles northeast of Hancock. At this place one of the

finest sections of Upper Silurian and Lower Devonian rocks of this region

is exposed. By following the road west of Warren Point along Licking

Creek, the Tonoloway, Helderberg, and Oriskany are finely exposed while

the Clinton outcrops on the south bank of the creek a little farther west.

The Lower Devonian undergoes a rapid change between Hancock and

Warren Point. At Hancock the divisions still show many of the char-

acteristics observed in the Cumberland area. At Warren Point the Oris-

kany is greatly reduced in thickness, being only 52 feet thick instead of

over 400 feet thick as at Tonoloway, and its lithological and faunal char-

acters are greatly changed. The Becraft, absent west of this place,

appears in force, the New Scotland and Keyser become thinner while the

Coeymans is a sandstone. All of these features indicate differences in the

conditions of sedimentation.

The following section is exposed on the south side of Licking Creek

beginning at the iron bridge and extending westward.^

Oriskany Formation

Cherty arenaceous limestone. Spirifer arenosus, S. murchi-

soni, Meristella lata, Rensselwria marylandica.

^ Measured by R. B. Rowe.
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Helderberg Formation
Vertical Total

Becraft Member tiiickuess vertical
teet thickness

Light gray limestone free of chert. Spirifer concinnus (aa),

8. cyclopterus (a), Meristella arcuata (c), Anoplotheca concava

(rr), Rensselaria subglobosa (aa), Plethorhyncha campbellana

(aa), Eatonia medialis, E. sinyularis (r), E. peculiaris (rr),

Leptwna rhomboidalis (rr), Schuchertella woolworthana (aa),

Strophonella punctulifera (r), Rhipidomella oblata ? (r) 25.0 162.0

Light gray limestone with numerous bands of black chert 20.0 137.0

Almost pure light gray limestone with a few nodules and

one or two layers of chert. Spirifer concinnus (aa), Rensse-

la'ria subglobosa (c), Plethorhyncha campbellana (r), Eatonia

medialis (r), Schuchertella woolworthana (r) 25.0 117.0

Mostly black chert in irregular nodular layers, some limestone

near the top 17.0 92.0

Talus slope. Fossils from the higher zones: Spirifer con-

cinnus (aa), /S. perlamellosus (rr), Anoplotheca concava (rr),

Meristella arcuata (a), RensseUrria subglobosus (c), Eatonia

peculiaris (r), E. medialis (r), Plethorhyncha campbellana
(rr), Strophonella punctulifera (rr), Stropheodonta planulata

(r), Leptwna rhomboidalis (c), Schuchertella woolworthana
(c), Rhipidomella oblata (r), Tentaculites elongatus (rr) 40.0 75.0

Thickness of Becraft member 127.0

T<leio Scotland Member
Light gray limestone with very numerous layers of light

colored almost white chert at the bottom. Blacker near the

top. Spirifer macropleurus (a), Meristella arcuata (c), Stro-

phonella punctulifera (r), Leptwna rhomboidalis (a) 25.0 35.0

Thickness of New Scotland member 25.0

Coeymans Member
Light gray almost quartzitic sandstone, crinoid stems 10.0 10.0

Thickness of Coeymans member 10.0

The Becraft member is well developed and sharply defined both litho-

logically and paleontologically. It is at least 87 feet thick and it may

possibly be over 100 feet, and much thicker than it is in the typical New

York section and nearer to that of the Port Jervis, New York, section.*

The New Scotland member is about 25 feet thick and contains much

white chert. The Coeymans member is an almost white qaurtzitic sand-

stone, a feature not known in the Helderberg of Maryland west of this

point. This pure sandstone is probably caused by the carrying away by

* Barrett, S. T. Ann. N. Y. Lyceum Nat. Hist., vol. xi, 1876, pp. 290-299.

12
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infiltrating waters of the calcareous cementing material and its replace-

ment by a siliceous cement. This sandstone was long believed to be

Oriskany and mapped as such. Later it was considered New Scotland by

Rowe ' and Ulrich and Stose." It has more recently been shown to be of

Coeymans age by Swartz who found a characteristic Coeymans fauna in it.

The following fossils were collected on the road crossing the crest of Elbow

Ridge just south of the Maryland-Pennsylvania line : Gypidula coeyma-

nensis (a), Leptcena rliomhoidalis (a), StropJionella punctifera, Rhipido-

mella oblata ?, Dalmanella sp., Plewodictyum lenticulare, Favosites

helderbergice. It is interesting to note that a thin sandstone occurs near

the base of the Coeymans at a number of localities west of Cumberland, a

feature best seen at Dawson.

IX. Section at Ernstville

At Ernstville ojiposite Cherry Run, about one-half mile north of the

canal, is an abandoned quarry in which the upper part of the Helderberg

and the Oriskany are shown. There is a broad, low anticline which strikes

across the river at this place appearing along the Baltimore and Ohio

Railroad on the south side of the Potomac, a short distance west of Cherry

Run. It then disappears rapidly beneath the younger rocks to the south-

ward. The section is as follows, according to the measurements of R. B.

Rowe:

Helderberg Formation
Vertical Total

Becraft Memier thickness vertical
feet thickness

Light gray massive limestone with many chert bands. Fos-

siliferous. Spirifer concinnus (rr) , Rensselrrria suhglobosa (r),

SchucherteTla woolivorthana (a.a.) , Rhipidomella oblata (a).... 20.0 42.0

Dark bluish-gray massive limestone with occasional layers of

black shale. Limestone layers are about 4 feet thick with shale

beds between. Very fossiliferous. In massive layers and
nodules of chert are Spirifer cyclopterus (aa), S. perlamellosus

(r), Nucleospira ventricosa (c), Uncinulus vellicatus (a),

Eatonia singularis (rr), PletJiorhyncha prwspeciosa (r), Lep-

Uvna rliomhoidalis (a), Rhipidomella oblata (r), Edriocrimis

pocilliformis (aa), Streptelasma striatum (r), Aulopora scho-

hariw 22.0 22.0

Thickness of Becraft member exposed 42.0

^ Lower Devonian of Maryland. Dissertation for degree of Doctor of

Philosophy in the Johns Hopkins University.
= Pawpaw-Hancock Folio, U. S. Geol. Survey, 1912.
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In the quarry and on the talus slopes above are blocks of chert with

Oriskany fossils, large blocks of conglomeratic sandstone that must have

come from the top of the Oriskany, and some boulders of limestone with

Oriskany fossils.

There is scarcely room for more than 25 feet of Oriskany here. None is

seen in place and the Komney shale occurs in such proximity that the

Oriskany cannot be very thick.

X. Section at Cherry Run, West Yirginia

A much greater section of the Lower Devonian is exposed on the south

side of the river on the Baltimore and Ohio Eailroad about f of a mile

west of Cherry Eun. Here the river and railroad have both tended to

strip the rocks of their covering. Tlie most conspicuous part of this sec-

tion is its lower member which forms a cliff 40 to 60 feet high, directly

along the railroad track. The fossils are not plentiful and are difficult

to obtain. The following section was measured by Charles Schuchert.

Oriskany FOUMATION thickness vertical
feet thicliiiess

Light gray limestone. Spirifer arenosus (c), S. murcMsoni
(aa.) , Anoplotheca flabellites (aa) , Rensselwria marylandica (r) 10.0 160.0

Hexdebberg Formation

Becraft Memier

Dark blue arenaceous limestone with lumps of black chert.

The fauna is most abundant in the upper half. Rensselwria

subglobosa, Anoplotheca flabellites, Spirifer cyclopterus, S.

concinnus, Cyrtina rostrata, Eatonia medialis, E. peculiaris (r),

Unciniilus vellicatus, Rhipidomella assimilis 85.0 150.0

Thickness of Becraft member 85.0

New Scotland Memhcr

Gray heavy bedded limestone with chert. Mostly covered ... . 50.0 65.0

Light gray cherty limestone. Spirifer macropleurus (aa),

S. cyclopterus (aa), S. perlamellosus (a), Trematospira equi-

striata (rr), Anoplotheca concava (r), A. flabellites (r), Rhi-

pidomella oblata (r), Dalmanclla perelegans (r), D. eminens

(r), Streptelasma (?), Atrypina imbricata (rr), Eatonia singu-

laris (?), Leptana rhomboidalis (r), Uncinulus vellicatus (c),

Camarotcechia altiplicata (r) 15.0 ....

Thickness of New Scotland member exposed 65.0
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Hindia sphceroidalis , Streptelasina strictum, Favosites conicus, Stria-

topora bella, Aulopora schuclieiii were found in the New Scotland in the

woods south of the cut.

In the North Mountain at the eastern end of the cut on the Baltimore

and Ohio Eailroad at the watchman's hut is a limited but good exposure of

the Becraft member of the Helderberg formation. About 15 feet are ex-

posed. To the west of this section the Eomney shale is seen. The limestone

is light gray and the siliceous fossils weather out and are found in the dirt

under the cliff. The following species were secured here: Favosites

conicus, Spirifer concinnus (r), S. cijclopterus (r), S. perlamellosus (rr),

Nucleospira elegans (rr), N. ventricosa (rr), Meristella a/rcuata (rr),

Eatonia peculicuris (c), Uncinulus aJbruptus (rr), U. vellicatus {T),Rhipi-

domella assimilis (aa), Edriocrinus pocilliformis (rr), Favosites conicus

(a).

Sections of Oriskany Formation

The following sections ' show the characteristic features of the Oris-

kany. They are considered in the order of their geographic occurrence

from the west to the east.

I. Section at Monster Rock

At Monster Eock opposite Keyser is an overturned fold exposed in the

cut of the West Virginia Central Eailroad. The first bed of the section

lies to the west, with the second and third above it in regular order. This

condition, however, is soon altered for the older rocks rapidly bend over to

the eastward and resume their normal position. The thickness of the

Oriskany here appears low in comparison with that at 21st Bridge where

the opportunity of measuring it is better. The disturbance at the Oris-

kany-Eomney contact may account for this. The section is as follows

accordino- to the measurements of E. B. Eowe

:

ROMNEY FOEMATION

Onondaga Member

Fine black shale. Oriskany-Romney contact at base.

' Contributed by R. B. Rowe, Charles Schuchert, and C. K. Swartz.

Vertical Total
thickness vertical

feet thicknes;
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Oeiskany Formation
Vertical Total

Ridgely Sandstone Memier
^^"t^n'^ilTc^^tl

Light gray quartzitic sandstone dipping from 60° to 67° to the

eastward. There is considerable disturbance at the Oriskany-

Romney contact but the thickness cannot be less than 210 feet.

Spirifer arenosus (r) 210.0 277.0

Shriver Chert Member

Black nodular chert with gray shale partings. Anoplotheca

flabellites (r), Spirifer tritulis (rr), Meristella leiitiformis ?

(r), Chonetes hudsonicus (r) 67.0 67.0

II. Section at 21st Bridge

On the West Virginia side of the Potomac Eiver at 21st Bridge, the

Baltimore and Ohio Eailroad cuts across an anticline of Oriskany giving

an exposure from the New Scotland member of the Helderberg to the

very top of the Oriskany. The exposure is clean cut and complete, showing

the contact between the Helderberg and tlie Oriskany. Of the latter there

are few better exposures in Maryland. At the west side of the cut near

the bridge the rocks lie quite horizontal and gradually dip as one goes

away from the bridge until the top of the Oriskany lies at a very high

angle. The section as worked out by Schuehert and Rowe is as follows

:

Oriskany Formation
Vertical Total

Ridgely Sandstone Member
*'''f'eer''thicknei

Heavy-bedded arenaceous limestone, gradually changing down-

ward into a black chert or siliceous shale. In the lowest beds

are found Spirifer cumberlandUr. S. concinnokleus. and Eatonia

sinuata. Fossils, however, are rare until 100 feet above the base

of this division, where the characterizing Hipparionyx fauna
attains greater individual and specific representation, culminat-

ing in the upper 100 feet 258.0 328.0

Shriver Chert Member

Bedded and nodular chert and siliceous shale, with a sparse

fauna distinct from the Hipparionyx fauna above and from the

Helderbergian below. Near the base are found Anoplotheca
flabellites (aa), Stropheodonta arctimiiscula (r), and Ostracoda.

Just below the middle occur Anoplotheca flabellites (c), Spirifer

tribulis (c), S. paucicostatus, Beachia suessana var. immatura,
Anoplia nuclcata, Pholidops multilamellosa. Tentaculites aculus

and Diaphorostoma desmatum.. Near the top is an abundance of

ostracoda and some Chonetes hudsonicus 90.0 90.0
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Helderbero Formation

New Scotland Member
Cherty limestone.

In a cut on the Georges Creek and Cumberland Eailroad, just east of

Winchester Eoad Station, the black chert beds of the Shriver Chert mem-

ber of the Oriskany are exposed. The chief features of this exposure are

the weathered condition in which the chert is found and the ease with

which the fossils may be obtained from it. It is the best locality for Lower

Oriskany fossils in this region. The chert is found at the east end of the

cut, weathered into arenaceous beds which are highly colored, alternating

in thin bands of various shades of brownish-red and pink. It is said that

when the cut was first made these colors appeared on the surface. Now
one generally has to break a fresh surface to see them. Not a great deal of

the section is shown here and the fossils are best obtained from the loose

blocks in the cut.

The fauna consists of: Pholidops tumida (aa), Chonetes hudsonius

(aa), Anoplia nudeata (r), Beachia suessana var. immatura (r), Spirifer

trib^dis (a), 8. trihularius (r), Anoplotheca fiahellites (aa), Meristella

lentijormis (rr), Tentaculites acus (rr), T. elongatus (rr), Plaiijceras

small species, ostracods and a fish spine.

A few yards to the west of the exposure of the Helderberg at Cash

Valley near Cumberland the black chert of the Shriver Chert member is

taken out for road metal. It is weathered to a yellowish or brownish

mixture of clay and sand. This is one of the best places to secure the

fossils of this member, but the specimens and species are few in number.

They include: Pholidops multilamdlosa, Chonetes hwdsonicus, Beachia

suessana var. immatura, Spirifer paucicostatus, S. tribidis, S. trihuarius,

Anoplotheca fiahellites (c), and Tentaculites acus.

III. Section at Devil's Backbone

The remarkable section of the Helderberg at the Devil's Backbone has

been described on preceding pages. An excellent exposure of the Oriskany

is also to be seen at this place. The section is as follows, according to the

measurements of Schuchert:
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Oriskany Foemation
Vertical Total

Ridgely Sandstone Member thickness vertical
feet thickness

Chiefly dark gray, massive, arenaceous limestone. In the

upper portion Anoplotheca flal)ellites (aa), Spirifer arenosus

(a), S. murchisoni (a), Stropheodonta magnifl-ca (a), and
Hipparionyx proxivius (a) occur. In the lower portion Spirifer

intermedius (aa), S. cumherlandiw (aa), Anoplotheca flaielUtcs

(aa), A. flmbriata (a), Chonostrophia complanata (rr), and

AnopUa nucleata (c) 130.0 246.0

Shriver Chert Member

Bluish-black cherty to dark gray arenaceous limestones,

heavy-bedded above, passing below into thinner beds. In the

upper portion Spirifer tribulis (r), S. paucicostatus (r), Ano-

plotheca flabellites (aa) occur. In the lower portion Anoplo-

theca flabellites (a) occurs IIG.O IIG.O

IV. Sections near Ridgely

At Miller's Station, about 1 mile south of Ridgely Station, on the West

Virginia Central Eailroad, there is a considerable talus from the Oriskany

cliffs above. The rock has disintegrated and many fossils can be collected,

especially the strophemenoid shells that are very scarce at the other

Oriskany collecting grounds. Some blocks of the Helderberg also are in

the talus slope, but they can be easily distinguished. The following

species were obtained from the Ridgely member of the Oriskany : Spirifer

arenosus (aa), S. cumherlandice (r), S. angularis (a), Meristella lata

(rr), RensselcBria marylandica (r), Beachia suessana (aa), Anoplotheca

flabellites (c), A. flmhriata (r), Eatonia pecularis (r), PleihorJiyncha

speciosa (r), Leptcena rkomhoidalis (r), Stropheodonta magnifica (c),

S. magniventra (r), Chonostrophia complanata (c), Chonctes rowei (r),

Dalmanella planiconvexa (r), Orhiciiloidea ampla (rr), Megamhonia

lamellosa (rr), Megamhonia sp. (rr), Avicula recticosta (rr), A. textilis

var. arenaria (r), A. textilis (?) (r), Platyceras magnificum (c), Dia^

phorostoma ventricosum (c), Ho malonotus major {xv) , H. vanuxemi (rr).

Ridgely at the north end of Knobly Mountain is perhaps the most satis-

factory collecting ground for Oriskany fossils about Cumberland. At this

point 50 or 75 feet of the upper part of the Oriskany is exposed. On the

right side of the railroad track before one reaches the railroad station.
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in a low bank from 5 to 10 feet high, fossils can be seen in considerable

numbers and many perfect ones may be obtained.

On the left side of the wagon road, just a few feet beyond the railroad

station, is a bank 20 feet or more high from which large collections have

been obtained. The formation here dips quite sharply to the eastward and

is apparently disintegrated throughout. It contains softer portions parallel

to the bedding, usually of small extent, but at times attaining considerable

dimensions, that are locally known as " sand-pockets." It is from these

that the beautiful specimens of the region are obtained.

A few yards south of Ridgely the West Virginia Central Eailroad has

begun a cut through the ridge which has been left -unfinished. The sand-

pockets in this are numerous, sometimes containing fossils and sometimes

being perfectly barren. The fossils are very fragile with the tests thor-

oughly silicified. The extensive weathering which the Oriskany has under-

gone can be well seen here. In the center of the cut the beds are massive

and very calcareous. As they approach the surface on both sides of the

ridge they become porous, brown, poorly cemented sandstones.

The northern end of Knobly Mountain gives the following species ob-

tained in the Eidgely member of the Oriskany: Spirifer arenosiis (aa),

S. murchisoni (a), 8. gordoni (r), S. cumherlandue (r), S. tribulis (r),

8. intermedins (a), 8. perdewi (r), Metaplasia pyxidata (r), M. lenti-

formis (rr), Anoplotheca flabellites (c), A. fimhriata (r), RensseJaria

rnarylandica (r), Beachia suessana (r), B. cumberlandice (r), B. ovalis

(rr), Oriskania lucerna (r), Eatonia peculiaris (aa), E. simmta (r), Fle-

thorhyncha speciosa (a), P. harrandii (rr), P. pleiopleura f (rr), Rhyn-

chotreta cumber!andica (rr), Camarota'chm oriskania (rr), Hipparionyx

proximus (rr) 8tropheodonla magnifica (r), aS. becki (rr), Schizophoria

oriskania (r), Rhipidomella musculosa (aa), Dalmanella planiconvexa

(r), Anomalocystites disparilis (r), TentacuUtes arenosus (rr), Platy-

ceras gebliardi (aa), P, ventricosum (aa), P. magnificum (c), P. tortuosum

(c) , P. reflexum {t),P. subconicum (c) , Diaphorostoma ventricosum (c),

CyrtoUtes (?) expansus (rr) , Dalmamtes sj). (rr) , Favosites coniciis (rr),

Edriocrinus sacculus (aa) Technocrinus spinulosus (rr), T. andrewsi

(r), T. striatus (rr), T. scvlpius (r).
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About a mile to a mile and a half south of Ridgely on the road east of

Knobly Mountain, the road-bed dips below three or four layers of the

uppermost beds and at some places exposes upwards of 10 feet of soft, dark

yellow sandstone. At the base on the right side of the road is a trilobite

bed where numerous fine but friable specimens of Dalmanites muUi-

annulatus have been gathered. Still farther south along the road the

Oriskany-Romney contact and several feet of black shales are seen. The

following fossils were obtained in the Oriskany at this place : Sptrifer

murchisoni (r), Cyrtina rostrata (r), Orbiculoidea ampla (rr), and Dal-

manites muUiannuhtiis (aa).

V. Section on Williams Road East of Cumberland

About 3| miles east of Cumberland on the Williams Road an excellent

section of the Devonian is exposed embracing the strata from the Oriskany

to the Parkhead member of the Jennings formation. The fossils are not

abundant in the Oriskany and the species were all collected from the

upper 16 feet. The rock is a coarse gray sandstone sometimes gritty and

sometimes calcareous. The contact between the Oriskany and the Romney

is here splendidly shown, much better than at Monster Rock and quite as

well as at the iron bridge over Licking Creek below Warren Point, Penn-

sylvania. The section of the Oriskany of this place is as follows
:

'

Romney Formation
Vertical Total

Onondaga Member
*^'fe''et''^%Wckneis

Black shales broken into very thin pieces.

Oriskany Formation

Ridgely Sandstone Member

Coarse sandstone sometimes gritty and sometimes calcareous

containing Spirifer arcnosus (r), S. tribulis (c). Metaplasia

pyxidata (a), Cyrtina rostrata (r), Anoplotheca flabellites (r),

Meristella lata (r), Rensseiwria marylandica (r), Beachia sues-

Sana (v) , Plethorhyncha spcciosa (r), Chonetes hudsonicus (r),

Anoplia nucleata (r), RhipidomeUa musculosa (r), R. mary-

landica (r), Dalmanella planiconvexa (aa), Schuchertella be-

craftensis. Diaphorostoma ventricosum (rr), Cyrtolites expan-

sus (rr) 40.0 40.0

Concealed.

' Measured by R. B. Rowe.
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VI. Section at North Branch

The black chert bedp of the Shriver Chert member of the Oriskany with

a portion of the arenaceous Eidgely member above them are exposed at the

south end of Nicolas Mountain on the Oldtown Eoad about 1 mile east of

North Branch Station. The exposure is not complete enough to give

either the top of the Helderberg or the Oriskany-Eomney contact. This

and the Winchester Eoad exposures are among the best for fossils of the

Shriver Chert member. The rocks are in the center of an anticline which

is more plainly shown on the south side of the river.

Oriskany Formation
Vertical

Shriver Chert Memher thickness
feet

Light gray sandstone with much black chert in nodules and
thin layers. Spirifer murchisoni (aa), j?. arenosus (a), Meta-

plasia pyxidata (aa), Anoplotheca flabellites (aa), A. flmhriata

(t),A. dichtoma (c), Meristella lentiformis (r) ?, Schuchertella

hecraftensis (rr), Chonetes hudsonicus (rr), Orbiculoidea ampla
(rr), Lingulapholis terminalis (c) 100.0

Black or blue chert in nodular and lenticular masses with

considerable arenaceous material. Spirifer tribulis (a), S. are-

nosus (?), Meristella lentiformis (aa), Anoplotheca flabellites

(aa), Anoplia nucleata (r), Eatonia medialis (r) 10.0

Black or blue-black chert in nodular and lenticular masses

containing Spirifer tribulis (aa), S. paucicostatus (r), Meri-

stella lentiformis (rr) , Stropheodonta arctimuscula (r) 75.0

Thickness of Shriver Chert member 185.0

VII. Section near Collier's Run

On the east side of Nicolas Mountain, about 300 yards above the

Eomney-Oriskany contact near Colliers Eun on Williams Eoad, is an

excellent place for collecting Oriskany fossils. The following fossils were

obtained here: Spirifer arenosus (a), S. intermedins (r), 5'. cumber-

landice (a), S. tribulis (rr), Metaplasia pyxidata (a), Anoplotheca flabell-

ites (a), A. fimhriata (r), Eensselaivia marylandica (a), Beachia suessana

(c), Plethorhyncha speciosa (c), P. pleiopleura (r), Eatonia peculiaris

(aa), E. sinuata (rr), Stropheodonta magnifica (r), Rhipidomella tnuscu-

losa (a), Platyceras gelhardi (a), P. ventricosum (a), P. nodosum (c).
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VIII. Section at Tonoloway

The Oriskany sandstone is well exposed in the cut of the Western Mary-

land Railroad at Tonoloway, opposite Great Cacapon, West Virginia. The

following section was measured by G. W. Stose and E. 0. Ulrich.'

RoMNEY Formation
Vertical Total

Onondaga Member thickness vertical
" feet tliicliness

Black and drab shale.

Oriskany Formation

Ridgely Member

Soft, porous, brown fossiliferous sandstone, some beds a fine

dark vitreous quartz conglomerate. Very fossiliferous layer

at base 40.0 417.0

Massive beds, 10-20 feet thick, of white fossiliferous quartzose

sandstone 85.0 377.0

Softer, thinner-bedded, fossiliferous sandstone, weathering

yellowish 90.0 292.0

Hard, quartzose sandstone 2.0 202.0

Soft, thin-bedded, yellowish sandstone. Few fossils 45.0 200.0

Covered. Soft sandstone debris 140.0 155.0

Thickness of Ridgely member 412.0

Shriver Chert Member

Yellow, probably calcareous, fossiliferous shale with much
chert, containing Oriskany fossils 15.0 15.0

Thickness of Oriskany 417.0

Helderbeeg Formation

'Mew Scotland Member

Residual clay often limestone filled with white blocky chert.

Fossiliferous 12.0

The thickness of the Oriskany at this locality is greater than that

observed elsewhere in Maryland. The usual thickness in the Cumberland

area is about 350 feet, while on Elbow Ridge, but 15 miles northeast of

this place, it is but 52 feet thick. The beds also change from a calcareous

sandstone near Hancock to an arenaceous limestone in the eastern section.

1 Pawpaw-Hancock Folio, U. S. Geol. Survey, 1912, p. 9.
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IX. Section at Hancock

About 1^ miles west of Hancock Station, on the West Virginia side of

the Potomac, is the Hancock White Sand Works. Here the Oriskany is a

pure white sandstone, sometimes a little gritty. At its most extensive

outcrop, known locally as " Lovers Leap," about 130 feet is exposed, the

remainder being covered by talus. Some of these sandstone beds are very

fossiliferous while others are comparatively barren.

Beautiful white casts of the following fossils were obtained here:

Spirifer arenosus (aa), S. murcliisoni (rr), S. intermedius (rr), Rensse-

Iceria marylandica (aa), Beachia suessana (r), Eatonia peculiaris (rr),

Plethorhyncha larrandii (rr), Diaphorosioma ventricosum (aa), Plcu-

iijceras magnificum (c), P. toi-tiiosum (r), Megamhonia lamellosa (r),

Homalo?wtus sj). (tt), Megistocrinns sp. (c).

The origin of these glass-sand pockets in the Oriskany, of which this is

an especially large one, is a matter of interest. The rock is almost pure

silica and must have been thoroughly washed at the time of the deposition

or by infiltrating waters which have carried away the iron and other im-

purities found in the Oriskany elsewhere. It may also be a combination

of both methods. Certainly in this region the wave-work must have

cleaned the sand to some extent for it is a very white and pure sandstone

over a considerable area, i. e., as far west as Tonoloway Hill. Since, how-

ever, that portion fit for glass sand is only found in pockets and limited

lenses and is much softer than the rest, it seems probable that the perco-

lating waters carried away the calcareous cementing material and such

other impurities as exist in the rock surrounding these pockets and lenses.

X, Section at Warren Point, Pennsylvania

Both the Helderberg and Oriskany are exposed at this place. Under

the south end of the iron bridge over Licking Creek the following short

section is shown with the Oriskany-Romney contact.^

RoMXEY Formation
Vertical Total

Onondaga Memher thickness vertical
feet thickness

Black and gray argillaceous and arenaceous shales with a

basal conglomerate. Ambocmlia umbonata (r), Rhipidomella

cyclas ? (r), Styliolina flssurella (a), Phacops rana (r).

^ Measured by R. B. Rowe.
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^ „ Vertical Total
ORISKAXY FORxMATION thickness vertical

feet thicltness

Dark blue arenaceous limestone with bands of fine conglom-

erate or grit. These bands are sometimes several inches in

thickness and consist of coarse sand with calcareous cement.

At the top are 5 or 6 inches of coarse heavy conglomerate, with

large smooth quartz pebbles. Rcnsselwria marylandica (r),

Spirifer murchisoni (r) , Plethorhyncha barrandei (r) 13.0 18.0

Dark blue limestone with layers of black chert 5.0 5.0

Covered.

Thickness of Oriskany formation exposed 18.0

This is the best exposure of the Oriskany-Romuey contact to be seen in

this region, and adds considerable to the evidence we already have of a

temporary land area at the close of the Oriskany. The conglomerate at the

top of the Oriskany was formed when the land was rising and the basal

conglomerate at the bottom of the Romney was formed while the land

was sinking at the beginning of Eomney deposition. The upper conglom-

erate of the Oriskany was only partially destroyed by erosion during its

emergence and pebbles derived from this upper conglomerate are found

for several feet in the base of the Eomney.

On the north side of the creek about one-quarter of a mile east of tlie

north end of the bridge the same succession is shown in several small

abandoned quarries. The section ' there is as follows

:

RoMNEY Formation
Vertical Total

Onondaga Member thickness vertical

feet thickness

Black and gray argillaceous shale.

Covered.

Massive coarse conglomerate with large pebbles. Base of the

Romney 0.5 65.0

Oriskany Formation

Massive coarse conglomerate, with large smoothly worn
quartz pebbles, containing Oriskany fossils 1.5 64.5

Massive light gray limestone with bands of conglomerate or

grit near bottom. Conglomerate bands are several inches in

thickness and consist of small pebbles and coarse sand. Spirifer

arenosus (r), S. murchisoni (c), Meristella lata (aa), M.

Measured by R. B. Rowe.
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Vertical Total
thickness vertical

feet thickness

gigantca (a), Rensselwria marylandica (c), Beacfiia ovalis

(rr), Stropheodonta magnifica (rr), Leptrrna rhomboidalis var.

ventricosa (r), Chonostrophia complanata (rr), Dalmanella

planiconvexa. Lingulapholis terminalis (rr), Avicula textilis

arenaria (rr), A. gebhardi (rr), Diaphorostoma ventricosum

(rr) , Platyceras nodosum (r) , P. cf. gebhardi (a) 12.0 63.0

Covered 10.0 51.0

Light gray massive arenaceous limestone 8.0 41.0

Covered 2.0 33.0

Heavy dark gray limestone with conglomeratic bands at top.

Bands four or five inches thick consisting of small quartz pebbles

and coarse sand. Diaphorostoma ventricosum, (rr) 10.0 31.0

Covered 6.0 21.0

Conglomeratic dark gray limestones. Fine pebbles and coarse

sand throughout this limestone 3.0 15.0

Total thickness of Oriskany formation 52.5

Heldebberg Foemation

Becraft Member

Light gray massive limestone. Spirifer concinnus (aa), S.

cyclopterus ? (r), Meristella arcuata (c), Schuchertella wool-

worthana (rr) 12.0 12.0

The Oriskany consists of about 52 feet of limestone with scattered beds

of coarse sand and also some layers of black chert. This is in very strong

contrast with the Oriskany exposed at Hancock, only a short distance

farther west, where it is almost pure silica throughout. The conglomerate

at the base of the Eomney is much heavier than that in the same position

on the south side of the creek.

I
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COELENTERATA
Subbranch PORIFERA

Class SPONGIAE
Subclass SILICISPONGIAE

Order LITHISTIDA

Suborder EUTAXICLADINA

Genus HINDIA Duncan

HiNDiA SPH.EROIDALIS Duncaii

Plate XYII, Figs. 1-1

Calamopora fibrosa Roemer, 1860, Sil. Fauna des Westl. Tenn., p. 20, pi. ii,

fig. 2 (non Goldfuss).

Monticulipora petropoUtana F. Roemer, 1861, Die foss. Fauna d. Sil. u.

Diluvial-Geschiebe von Sadewitz.

Astylospongia inornata Hall, 1863, 16th Rept. N. Y. State Cab. Nat. Hist..

p. 70.

Sphwrolithes nicholsoni Hinde. 1875, Abstract Proc. Geol. Soc, No. 305, p.

Ixxxviii, in Quart. Jour. Geol. Soc, vol. xxxi.

Hindia spfwroidalis Duncan, 1879, Ann. Mag. Nat. Hist, ser. v, vol. iv, p. 84,

pi. ix.

Hindia fibrosa Hinde, 1883, Cat. Foss. Sponges of Brit. Mus., p. 57, pi. xiii,

fig. 1.

Hindia fibrosa F. Roemer, 1885, Lith. Errat. in Pal. Abhand., herausg. von
Dames u. Kayser, vol. ii, p. 63 (310), pi. iv (27), fig. 17.

Hindia fibrosa Rauff, 1886, Sitzungsber. d. Niederrh. Gesell. fiir Nat. und
Heilk. zu Bonn, Sitz. von Mai 10, 1886, pp. 163-172.

Favosites sp. Steinmann, 1886, Neues Jahr fiir Min., vol. i. Heft 1, p. 91.

Hindia fibrosa Hinde 1887, Ann. and Mag. Nat. Hist., ser. v, vol. xix, p. 75.

Hindia splurroidalis UJrich, 1890, Geol. Survey 111., vol. viii, p. 226, figs. 9, 10,

on p. 224.

Hindia fibrosa Girty, 1895, Rept. N. Y. State Geologist for 1894, p. 263, pi. ii,

fig. 2.

Hindia fibrosa Weller, 1903, Pal. N. J., vol. iii, p. 297, pi. xxxii, figs. 1, 2.
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Description.—Spherical, consisting of minute spicules uniting to form

a series of delicate, straight canals which radiate from the center of the

sponge and increase by bifurcation. The canals open upon the surface by

polygonal orifices. The minute structure of this species was worked out

Fig. 3.—Diagram showing the manner in which spicules unite to form canals

(modified from Rauff).

by Eaufl ' and subsequently discussed critically by Hinde," Ulrich,' and

Girty.'

Fig. 4.—Sketch showing the interlocking spicules of Hindia fibrosa (after

Rauff).

Eauff showed that it consists of spicules, each of which bears -i rays

which diverge from a common center. Three of the rays are stout, slightly

' Sitzungsber. der Niederrh. Gesell. in Bonn, Sitzung von Mai 10, 1886, pp.

163-172.

= Ann. Mag. Nat. Hist., 1887, ser. v, vol. xix, p. 75.

^ Geol. Survey 111., 1890, vol. viii, p. 226.

14th Ann. Rept. N. Y. State Geol. for 1894, p. 263.
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curved, concave on the inner side, denticulate on the outer side, and have

expanded denticulate extremities. The fourth ray is small and directed

towards the exterior. It is often abortive. The whole structure consists

of superimposed series of these spicules. The manner in which they unite

to form the canals is illustrated diagrammatically in fig. 3. Three

spicules, whose centers form the angles of the cell, lie on one level while

three alternating spicules^, whose centers are dotted in the diagram, lie at a

slightly higher level in the structure, their rays descending obliquely upon

Fig. 5.—Diagram showing the spicules of Hindia fibrosa uniting to form
a hexagonal canal (after Rauff).

the rays of the first set, the third layer repeating the first, etc. In this

manner walls are built up around the canals which are perforated by open-

ings, placing the interior of the adjacent canals in communication. The

form of an individual spicule and the manner in which it articulates with

its neighbors is shown in fig. 4 M-hile the manner in which, they unite to

form the walls of the canal is shown in fig. 5.^ Excellently preserved speci-

mens showing the inner structure are found at Keyser, West Virginia.

' Both flgs. 4 and 5 are after Rauff, Sitzber. d. Niederrh. Gesell. in Bonn,
Sitz. von Mai, 1886, pp. 165, 167, who drew them in an inverted position in

original paper. Fig. 3 is modified from Rauff, fig. 3, p. 169.
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The position of the genus has been much discussed. Steinmann re-

garded it as a form of Favosites. Eauff determined its true character,

showing that it is a sponge and regarded it as one of the siliceous sponges.

Diameter of spheres, 25 mm. or at times a little greater. They are fre-

quently somewhat distorted by compression.

Occurrence.—Heldekberg Formation, Keysee Member. In Tentac-

ulite subzone at Keyser, West Virginia; Cash Valley, Maryland. ;N'ew

Scotland Member. 21st Bridge ; Cherry Eun, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Subbranch CNIDARIA
Class ANTHOZOA^

Subclass TETRACOROLLA
Family ZAPHRENTIDAE

Genus STREPTELASMA Hall

Streptelasma strictum Hall

Plate XVII, Figs. 5-9

Streptelasma (Petraria) striata Hall, 1874, 26th Rept. N. Y. State Mus. Nat.

Hist, p. 114.

Streptelasma striata Hall, 1879, 32d Rept. N. Y. State Mus. Nat. Hist, p. 142.

Streptelasma strictum Hall, 1887, Pal. N. Y., vol. vi, p. 1, pi. i, figs. 1-10.

Streptelasma strictum Girty, 1895, 48th Ann. Rept. N. Y. State Mus., 1894,

vol. ii. p. 300.

Description.—" Corallum simple, conical, very gradually and regularly

enlarging; straight or very slightly curved, except at the apex, which is

sometimes more abruptly bent. Exterior marked with strong undulations

of growth and numerous fine concentric striae; external rays very promi-

nent, from forty-five to fifty at a point where the diameter of the corallum

is 15 mm. ; the increase in number taking place usually at three distinct

points, but sometimes at only two.

^ The study of the Lower Devonian corals of Maryland is based on material

which in some species was not well preserved or was inadequate in amount to

secure assured results in organisms of such difficulty. C. K. S.
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" Calyx deep, sides thin and nearly erect; a flat space at the bottom. In

one calyx, having a diameter of 20 mm., there are fifty-four lamellae;

alternate lamellae extending only a short distance from the walls at the

base of the calyx and frequently coalescing with the primary lamellae.

For some distance below the calyx-margin the lamellae are of the same

size, their edges smooth and rounded, becoming sharp below, and their

sides often distinctly granulose or spinulose. The primary lamellae unite

and coalesce at the center of the calyx, forming an indistinct plate or

vesiculose core from 3 to 5 mm. in diameter. Fossette obscure or obsolete.

This species is distinguished by the usually rigid straightness of its form,

and the strongly ribbed exterior." Hall, 1887.

Length, 25 mm. ; diameter of calyx, 16 mm.

The specimens observed agree fully with those described by Hall from

New York.

Occurrence.—Helderberg Formation, Nevt Scotlaxd Member. Cor-

riganville, Maryland. Abundant at Cherry Kun, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Streptelasma cumberlandica n. sp.

Plate XVIII, Figs. 1, 2

Description.—Corallum simple, conical, curved, enlarging regularly in

diameter from apex to calyx. Annulated by shallow constrictions, striated

longitudinally by septal furrows. Calyx not observed. Septa about 130

in number, alternating in length. Some of primary septa unite in center

to form a pseudo-columella. Secondaries varying in length, their average

length nearly half that of primaries. Tabulae present but apparently few.

Length, 75 mm. ; diameter of calyx, 50 mm.

Two specimens have been observed which appear distinct from any

previously described species. The smaller of these is much less curved

than the specimen figured.

Occurrence.—Helderberg Formation. Near Cumberland, the precise

locality and horizon being unknown.

Collection.—Mar}dand Geological Survey.
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Genus ZAPHRENTIS Rafinesque

Zaphrentis rcemeri Milne-Edwards and Haime

Plate XVIII, Figs. 3-7

Zaphrentis rwmeri Milne-Edwards and Haime, 1851, Polypiers Fossiles des

Terr. Pal., p. 341.

Zaphrentis rwmeri Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. i, figs. 1-21.

Zaphrentis rwmeri Hall, 1887, Pal. N. Y., vol. vi, p. 2, pi. i, figs. 11, 12.

Zaphrentis rcemeri ? Waller, 1903, Pal. N. J., vol. iii, p. 270.

Description.—Corallite simple, conical, curved near apex, gradually

enlarging from apex to calyx. Annulated by strong constrictions between

which are fine transverse stride ; very distinctly striated longitudinally by

furrows marking extremities of septa. Increasing by calicular gemma-

tion, a smaller calyx arising from the center, or side, of the old in such a

manner as to produce projecting sharp-edged annulations formed by the

edges of old calyx.

Theca formed by the fusion of ends of septa. Calyx often very irregular

in shape due to method of reproduction, deep, its sides erect or spreading.

Septa alternately long and short, usually not extending fully to center,

irregularly spaced and variously bent, about 60 to 65 in individual, 22 to

25 mm. in diameter. Fossula not very distinct. In cross-section primary

septa vary in length, usually falling short of center, secondary septa much

shorter, their length variable. Septa irregularly curved. Tabulte numer-

OU.S, close. In many individuals the tahuke appear few and distant, prob-

ably due to poor preservation, although it may be varietal.

Length, 45 mm.; diameter of calyx, 20 mm.

The exact stratigraphic position of the Maryland Helderberg material

is not assured.

Occurrence.—Helderberg Formatio.v. Cumberland; Devil's Back-

bone; Knobly Mountain 6 miles south of Cumberland; Martin Mountain.

Oriskany Formation, Eidgely Member. Near Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.
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Zaphrentis keyserensis n. sp.

Plate XIX, Figs. 1-4

Description.—Corallite simple, conical, slightly curved, diameter in-

creasing slowly near apex, more rapidly above this point for a short dis-

tance and then slowly towards calyx. Exterior annulated by pronounced

constrictions placed at irregular distances ; striated longitudinally by

septal furrows. Calyx not observed. Primary septa 35 to 40 in specimen

25 to 30 mm. in diameter, most of which do not reach center. A few rudi-

mentary septa are present, alternating with the primary. Tabulae numer-

ous, close.

Diameter of largest individual observed, 30 mm. ; length, 80 mm.

This species approaches Z. rwineri. It differs in attaining a much

larger size, in being scarcely curved, and in its less conspicuous secondary

septa.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia, in Favosites helderhergice var. prcecedens zone.

Collection.—Maryland Geological Survey.

Family CYATHOPHYLLIDAE

Genus CYATHOPHYLLUM Goldluss

Cyathophyllum clarki n. sp.

Plate XIX, Figs. 5-9

Description.—Corallite simple, conical, nearly straight or slightly

curved, increasing more rapidly in diameter near apex: becoming nearly

cylindrical near calyx. Theca annulated by tine striae and more remote

constrictions, constrictions deep in some eases. The weathered individuals

have longitudinal furrows which mark position of septa.

Calyx not quite as deep as wide, its base concave, its sides ascending or

nearly erect, diameter of calyx increasing near margin. Septa about 50 to

GO, primaries reaching center, secondaries not quite so long. Cross-

section shows septa as regular radiating lines, primaries reaching center,

secondaries a little tliinner and shorter tlian the i)rinuiries, the space
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between them occupied by niiinerous dissepiments which become more

distant towards center of corallite. Longitudinal section shows dissepi-

ments intersecting septa so as to produce somewhat elongated vesicles.

The outer vesicles are somewhat larger, their longer axes ascending

obliquely towards exterior. Vesicular tissue not so well defined towards

center of corallite.

Length, 30 mm.; diameter of calyx, 15 mm.

Occurrence.—Helderberg Formation, Iveysbr Member. Cumber-

land ; Devil's Backbone ; Pinto ; Martin Mountain.

Collections.—Maryland Geological Survey, U. S. National Museum.

Cyathophyllum lUDicuLUM Kominger ?

Plate XIX, Figs. 12-17

Cyathophyllum radicula Rominger, 1876, Geol. Survey Mich., voL iii, p. 109,

pi. xxxix, fig. 3.

Description.—Simple, conical slightly curved corallite ; frequently bear-

ing root-like protusions near apex for attachment to other bodies. Ex-

terior annulated by shallow, somewhat irregular constrictions, striated

longitudinally by distinct septal furrows. Calyx moderately deep, its

shape somewhat variable, in some specimens base broad, concave, sides

erect, abruptly expanding at margin, in others the base smaller, sides less

erect, producing a more conical opening. Septa about 40 in individuals

4 mm. in diameter, nearly equal in length, continued as low furrows upon

calyx bottom to center, their edges denticulate. Inner structure not seen.

Length, 10 to 14 mm. ; diameter of calyx, 2 to 8 mm.

The individuals observed are somewhat questionably referred to C.

radiculum described by Rominger from the Xiagara formation of Iowa,

Michigan, and Indiana. It differs from the typical form in its some-

what smaller size and less sharply annulated theca. The resemblance is,

however, very close. This species is probably a Cyathopliyllum though

its inner structure was not observed.

Its exact horizon is unknown. Probably Keyser member.

Occurrence.—Helderberg Formation. Xear Cumberland

Collection.—Maryland Geological Survey.



Maryland Geological Survey 203

Cyathophyllum oherxi n. sp.

Plate XIX, Figs. 10, 11

Description.—Corallum simple, conical, slightly curved, apical angle

large. Theca annulated by fine concentric lines and shallow constrictions,

striated vertically by furrows which mark position of septa. Calyx

conical, shallow, its depth ^ to § width, sides ascending. Septa about 65,

nearly equal in length, reaching center. Cross-section shows numerous

dissepiments between septa, forming vesicles. Exterior vesicles larger.

Longitudinal section not observed. Increasing by calicular gemmation

and fission. Two individuals only observed, which are attached by the

sides due apparently to growth by fission.

Size of large individual : Diameter of calyx, 23 mm. ; length, 33 mm.

This species differs from C. clarhi in its much larger apical angle and

its larger size. Its exact horizon is unknown.

Occurrence.—Helderberg Formation. Martin Mountain, Allegany

County.

Collection.—Maryland Geological Survey.

Cyathophyllum schucherti n. sp.

Plate XX, Figs. 5-9

Description.—Corallum compound consisting of branching cylindrical

corallites, branches ascending and diverging at acute angles. Exterior

bearing distant annular constrictions between which are faint, transverse

strise; striated longitudinally by distinct septal furrows. Calyx shallow,

bottom concave, sides ascending, bearing about 40 septa which alternate

slightly in strength. Septa denticulate on edges, continued as ridges to

center of calyx.

Cross-sections show primary septa extending to center and alternating

with somewhat shorter secondary septa. Vesicles numerous between septa.

becoming large toward periphery, inner vesicles smaller ; vesicular tissue

extending one-half distance to center, absent in central area. In longi-

tudinal sections vesicles appear elongated, their longer diameter ascending

obliquely toward exterior. Tabulae not distinctly observed.

Diameter of large corallite about 10 mm.
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The siDecimens are frequently invested witli a deposit which appears as

a dense outer tissue in which no distinct structure is visible and the nature

of which is problematical. This species resembles Diphyphyllum integu-

rnentum which is abundant in the Decker Ferry of New Jersey. It differs,

however, from that species in its inner structure and its more cylindrical

corallites. Its generic position is not fully assured. It suggests Diphy-

phyllum but the tabulag characteristic of that genus have not been ob-

served. This species is abundant in the coral reef of the Favosites helder-

hergice var. prcecedens zone.

Occurrence.—Heldeeberg Formation, Keyser Member. Pinto, Cash

Valley, Devil's Backbone, Maryland; Hyndman, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

Cyathophyllum marylandicum n. sp.

Plate XXI, Figs. 1, 2

Description.—Corallum compound, consisting of branching cylindrical

corallites. Exterior bearing distant flattened annulations, between which

are faint transverse strise; longitudinally striated by distinct septal fur-

rows. Calyx shallow, conical, bearing about 24 subequal septa, some of

which reach the center, their upper edges strongly denticulate. Cross-

sections show that the septa are very thick, uniting by their outer edges

to form a thick wall. Dissepiments present, not numerous, poorly pre-

served.

This species resembles C. schucherti but differs in having fewer septa

and dissepiments. The intimate structure is not well preserved in the

specimens observed and its generic relations are not assured. It resembles

a Diphyphyllum but the tabulge characteristic of the genus have not been

observed.

Diameter of branches, 8 mm.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—Maryland Geological Survey.
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Cyatkophyllum ixequale (Hall)

Plate XX, Figs. 1-4

Columnaria inequalis Hall, 1882, Pal. N. Y., vol. ii, p. 323, pi. Ixxii, figs. 3a, b,

4a-4c.

Acervularia ? inequalis Hall and Whitfield, 1873, 23d Rept. N. Y. State Mus.

Nat. Hist., p. 233.

Acervularia communis Simpson, 1889, Trans. Amer. Philos. Soc, vol. xvi,

p. 459, and text fig.

Prismatophyllum inequalis Weller, 1903, Pal. N. J., vol. iii, p. 219, pi. xvii,

figs. 12, 13.

Description.—Coralluni compound, composed of closely united polygo-

nal corallites, which radiate from a common center and increase by in-

terstitial gemmation. Corallites unequal in size, larger individuals 4 to

6 mm. diameter. External walls appear somewhat zigzag in cross-sections.

Septa about 30 to 3G in -large individuals. Primary septa unequal in

length, some reaching center. Secondary septa a little shorter. Septa are

not flat but appear as undulating lines in transverse sections. Cross-

sections show an outer zone of vesicles occupying about i diameter of

corallite, the width of zone being about one-half length of primary septa

;

septa carinate in central part which is without vesicles. Longitudinal

sections show vesicles to be elongate, their longer diameter being directed

upwards and outwards; vesicles curved, their convex side directed upward

and outward.

Diameter of largest specimen observed, 110 mm. Corallites diameter,

4 to 6 mm.

This species resembles C. mgosuiii from which it ditfers in much smaller

size of corallites, fewer septa, inequality of length of primary septa, and

no observed tendency of corallites to break apart. It resembles some

species of Acervularia but does not have apparent inner wall of that genus.

It occurs abundantly in the Cladopur/i rcctilineata zone of the Decker

Ferry of Xew Jersey. In ^Maryland it is found in the Cladopora recti-

lineata zone near base of Keyser and according to Ulrich in the Keyser

coral zone.

Occurrence.—Heldekbeko Fokmation, Keyser Member. Martin

Mountain, Allegany County.

Collection.—Maryland Geological Survey.
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Genus HELIOPHYLLUM Hall

Heliophyllum cf. CORXICULUM Lesueur

Plate XXI, Figs. 3 -(5

Caryophyllia cornicula Lesueur, 1820, Mem. du Mus., t. vi, p. 297.

Zaphrentis cornicula Milne-Edwards and Haime, 18.51, Polypiers Foss. des

Terr. Pal., p. 327, pi. vi, figs. la-e.

Cyathophyllum cornicula Rominger, 1876, Geol. Survey Mich., vol. iii, p. 102,

pi. XXXV.

Heliophyllum cornicuhim Grabau and Shinier, 1909, North Amer. Index
Foss., vol. i, p. 68, fig. 104.

Heliophyllum corniculum Cleland, 1911, Wisconsin Geol. Survey, Bull, xxi,

p. 29, pi. i, fig. 2.

Description.—C'orallite simply conical, symmetrically curved; expand-

ing rapidly near apex. Exterior annulated by shallow constrictions 3 to

3 mm. apart, with finer transverse stria; between, and striated longi-

tudinally by septal furrows. Calyx large, 22 mm. wide, 12 mm. deep in

largest specimen observed, sides ascending for about J distance above base,

becoming erect near margin; bottom slightly elevated, smooth in center.

Septa about 80, primary septa about 40, ascending upon convex bottom

of calyx but not reaching its center, which is smooth; secondary septa

slightly narrower, not ascending upon elevated calyx bottom. Cardinal

septum in a distinct fossula which is situated upon convex side of corallum.

Septa carinate, their edges denticulate. Inner structure not observed.

A large individual is 43 mm. long; diameter of calyx, 27 mm.

A single good individual has been observed which differs slightly from

the typical form in the smooth calyx bottom and more erect sides. The

resemblance is, however, so close that it has not seemed wise to regard it as

a new species. The smaller individual figured is doubtfully referred to

this form. The stratigraphic position of this species is not assured.

Occurrence.—Helderberg roKMATiox. Martin Mountain, Allegany

County.

Co?Zec/ton.—Maryland Geological Survey.
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Genus COLUMNARIA Goldfuss

COLUMNARIA ? IIELDERBERGI.E H. Sp.

Plate XXI, Figs. 10, 11

Description.—Coralliim compound, consisting of closely united pris-

matic, somewhat flexuous corallites which diverge from point of attach-

ment. Corallites unequal in size, 3 to 4 mm. in diameter ; bearing 20 or

more narrow longitudinal septa. The septa are about 0.5 mm. apart, of

variable width being 0.3 to 1 mm. wide in specimen observed, thick at

their junction with walls of corallite, becoming thin on inner edge where

they are set with spiuulose points. Tabulte close, 6 to 8 in space of 5 mm.

;

nearly horizontal.

Corallum large, its size unknown, diameter possibly as much as 100 mm.

A single fragment of the corallum of this species was observed in which

no mural pores could be detected. The septa are of such size and number

as to suggest the genus Columnaria. The horizon of the specimen is un-

known but it was associated in the collection with F. favosus var. integ-

ritabidatus which occurs near the base of the Helderberg of Maryland.

Occurrence.—Heldeeberg Formation, Keyser Member. Warrior

Mountain, Allegany County.

Collection.—Maryland Geological Survey.

Family CYSTIPHYLLIDAE

Genus CYSTIPHYLLUM Lonsdale

CySTIPHYLLUM FASCICULATUM n. sp.

Plate XXI, Figs. 7-9

Description.—Corallum aggregate, consisting of clusters of subparallel

flexuous, cylindrical corallites. Distance between corallites varying from

zero to more than their diameter. Epitheca delicately striated trans-

versely, bearing occasional annulations. Corallite formed of vesicular

tissue ; diameter of vesicles 1 to 4 mm. in transverse sections. In longi-

tudinal sections vesicles appear elongate, their longer diameter directed

upward and outward; central vesicles somewhat larger; septa and tabulae

absent.
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Corallites nearly 1 cm. in diameter.

This species closely approaches CystipJiyllum aggregatum Billings.

The corallites of the latter species are much larger, being at times 1 inch

in diameter and bear pronounced epithecal protrusions, a feature not

observed in the individuals described.

Occurrence.—Helderberg Formation. IS^ear Cumberland ; crest of

Warrior Mountain 1 mile north of Signal Station.

CollecUoris.—Maryland Geological Survey, U. S. National Museum.

Cystiphyllum sp.

Description.—Several fragments of a species having a simple conical

corallum and clearly referable to this genus are found in the Helderberg

of Maryland. They are, however, too poor to permit of specific determi-

nation.

Occurrence.—Helderberg Formation, Keyser Member. Pinto.

Collection.—Maryland Geological Survey.

Suborder TABULATA
Family FAVOSITIDAE

Genus FAVOSITES Lamarck

Favosites helderberg I.t: Hall

Plate XXII, Fig. 1

Favosites helderberg ia- Hall, 1874, 26th Rept. N. Y. State Mus., p. 111.

Favosites helderbergia' Hall, 1879, 32d Rept. N. Y. State Mus., p. 145.

Favosites helderbergiw Hall, 1883, Rept. State Geol. of N. Y. for 1882, pi. iv,

figs. 1, 2; pi. v, figs. 1-3; pi. vl, figs. 1-8.

Favosites helderbergiw Hall, 1887, Pal. N. Y., vol. vi, p. 8, pi. iv, figs. 1, 2;

pi. v, figs. 1-3; pi. vi, figs. 1-8.

Favosites helderbergiw Girty, 1895, 48th Rept. N. Y. State Mus. for 1894, vol.

ii, p. 302.

Favosites helderbergiw Weller, 1903, Pal. N. J., vol. iii, p. 270.

Favosites helderbergiw Grabau and Shimer, 1909, N. Amer. Index Foss., vol.

i, p. 85, fig. 138.

Description.—" Corallum consisting of large, lenticular, depressed con-

vex or hemispherical masses ; base covered by a strongly wrinkled epitheca.
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Cell tubes polygonal ; their inner surface showing evidence of a few strong

longitudinal striiE. Septa frequent, from ten to fifteen in the space of 10

mm. ; thickness equal to that of the cell walls. Mural pores in one or two

ranges, comparatively large, circular, with margins distinctly elevated.

Cell walls thin, but frequently much thickened near the surface by silifi-

cation, and sometimes granulose or spinose on the inner face. On some

specimens the cells, at the surface, are nearly equal, having a diameter of

about 1.5 mm.; on other specimens the diameter varies from .66 mm. to

1.5 mm. On many specimens some of the cell tubes are larger and less

angular than those surrounding them, being a little more tlian 2 mm. in

diameter." Hall, 1887.

A few specimens have been observed in the Coeymans of Maryland which

may be referred to this species, although their shape is not clearly shown to

be hemispherical, which is the chief distinction between the typical form

and the variety jyrcecedens.

Occurrence.—Helderberg Formation, Coeymans Member. Dawson,

Maryland; Warren Point, Pennsylvania. New Scotland Member.

Devil's Backbone.

Collection.—Maryland Geological Survey.

Favosites heldeebergi^ var. PRiECEDENS Schuchert

Plate XXII, Figs. 2-7

Favosites helderdergiw var. praxedens Schuchert, 1903, Amer. Geol., vol.

xxxi, p. 164.

Description.—Corallum very irregular in shape, varying from sub-

hemispherical to pyriform, clavate or almost digitate. Even the most

nearly hemispherical specimens have an undulating surface or lobate

protrusions. Consisting of numerous intimately united prismatic corallites

which diverge from jjoint of attachment. Epitheca not observed.

Corallites subequal in some specimens, in others rather unequal in diam-

eter. Walls thick. Tabulas close, varying in distance from
-J

diameter to

once diameter of tube. Mural pores in 1 to 3 rows, their edges raised,

diameter about 25 mm.; distance in specimen figured about .75 mm.

Diameter of corallites 1 to 1.5 mm. In some small specimens referred

to this species corallites are less than 1 mm. diameter.

14
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Three closely related fonns have been described, F. niarjarensis Hall

from the Lockport limestone, F. helderhergiw Hall from the Coeymans of

New York, F. helderhergia; var. prwcedens Schuchert from the Cobleskill

of New York. It seems probable that they are but one species. Hall com-

ments upon the similarity of F. lielderhergm to F. niagarensis and states

that the latter differs in having more niunerous diapliragms and in having

the mural pores on the lateral faces instead of near the angles of the cells.

As Lanibe,' however, states, Hall's figures of F. niagarensis show that the

distance of tabulae is very variable while he illustrates its mural pores in

the same position as in F. lielderhergiiv. The difference, therefore, re-

solves itself into the more irregular shape of corallum, somewhat greater

average distance of tabulae and difference of stratigraphic horizon. Of

these the manner of growth would appear the chief difference, the

specific value of which may be questioned.

Schuchert^ has established F. helderhergim var. prcecedens for the

irregularly shaped specimens from the Cobleskill of New York which

agree in other respects with F. helderhcrgicp. He says: " F. niagarensis

is usually small and spheroidal or irregular in form in the Eochester shale,

while F. lielderbergia' of the Coeymans limestone is often in large, lentic-

ular, depressed convex or hemispherical masses. The Cobleskill speci-

mens are spheroidal to lenticular colonies up to six or eight inches in

diameter, and the other characters are also those of F. helderhergice,

and not of F. niagarensis. Since the Cobleskill specimens never attain

the size of the largest F. helderhergia; (sometimes having a diameter of

two feet in Albany County) to which they are related, it seems inadvisable

to retain longer Hall's provisional identification. It may l)e known as

F. lielderhergia pra'cedens.'"

The variety described by Schuchert seems identical in all essential

respects witli F. niagarensis Hall, except in the lesser average distance of

its tabu];ie, a very variable feature in this genus. This is the most common

species of this genus in the Helderberg of Maryland, being very profuse in

the upper Stromatopora beds of the Keyser member, wherever exposed.

' Contributions to Canadian PaL, Revision Paleozoic Corals, vol. iv, 1889, pt. i,

p. 7.

- Amer. Geol., vol. xxxi, 1903, p. 164.
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Diameter of corallum 100 mm. in large specimens, but usually smaller.

A small variety with unusually small eorallites is found associated with

the usual form at some places. It does not ai)pear to differ in other

respects.

Occurrence.—Helderberg FoRiiAxiox, Keyser Member. Devil's

Backbone in Stromatopora beds; Cash Valley in Stromatopora beds;

Pinto in coral beds; 1^ mile southeast of Yerkes Mill, Flintstone, Mary-

land; near Seymour; in coral bed Keyser, West Virginia; Hyndman,

Pennsylvania, in Upper Stromatopora beds. The smaller variety occurs

in Stromatopora beds at Devil's Backbone; at Cash Valley, Maryland;

Keyser, West Virginia.

Collection.—]\Iai7]and Geological Survey.

Favosites py'riformis Hall

Plate XXIII, Figs. 1-4

Asterocerum pyriforme Hall, 1852, Pal. N. Y., vol. ii, p. 123, pi. 34a, figs. la-e.

Favosites pyriforme Weller, 1903, Pal. N. J., vol. ii, p. 220, pi. xvii, figs. 3-5.

Description.—Corallum pyriform to subhemispherical, consisting of

closely united prismatic eorallites. Epitheca not observed. Corallites

very unequal in size, 1 to 2 mm. diameter. Walls thin, bearing 12 or more

longitudinal rows of well-developed squamules in interior of tubes.

Tabulae close, usually less than diameter of tubes apart. Mural pores in

several rows.

Corallum attaining a diameter of over 1 foot, usually much smaller.

The shape of this coral is quite variable, usually pyrifonn when small,

subhemispherical when large, quite irregular when ve:y large. It closely

resembles F. helderhergice but differs in its thinner walls and rows of

squaiinihr. It also seems to be confined to a loAver horizon in Maryland

where it lias been observed only in the lower beds of the Keyser member.

Occurrence.—Helderberg Form.vtion, Keyser Member. Cookerly,

below Stromatopora bed associated with Cladopora rectilineata ; Perdew's

farm north end of Martin ^lountain ; Williams Eoad \\ miles east of Push

at base of Keyser member; Hillside 4-100 feet X. 10° east of Signal Sta-

tion on Warrior ^lountain at base of Keyser member.

Collection.—Marvland Geological Survev.
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Favosites conicus Hall

Plate XXIII, Figs. 5-7

Favosites conica Hall, 1874, 21st Rept. N. Y. State Mus., p. 112.

Favosites conica Hall, 1879, 32d Rept. N. Y. State Mus., p. 146.

Favosites conicus Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. iii, figs. 4,

6-13.

Favosites conicus Hall, 1887, Pal. N. Y., vol. vi, p. 9, pi. iii, figs. 4, 6-13.

Favosites conicus Girty, 1895, 48tli Rept. N. Y. State Mus. for 1894, vol. 11,

p. 302.

Description.—" Corallum forming conical mas.ses ; flattened at the base,

which is covered by a strong eiDitheca, marked with concentric wrinkles

and undulations and radiating undulations formed by the cell tubes.

Cells arising from the center of the base from an undefined central axis

and quite abruptly curving to the surface, increasing by interstitial ad-

ditions; polygonal, from four to eight sided; diameter at the surface vary-

ing from 1.5 to 3.5 mm.; walls comparatively strong; interior with evi-

dences of numerous spinules or small nodes. Septa of about the same

strength as the walls, irregularly arranged, varying from eight to fifteen

in the space of 10 mm. Mural pores comparatively large, circular, with

distinctly elevated margins, disposed in one, two and sometimes three

ranges. Where one or two ranges occur the pores are regularly arranged

one above the other; where three ranges occur the disposition is more

irregular." Hall, 1887.

Longer diameter of corallum 60 mm.

Specimens agree well with those from the Helderberg of New York.

Occurrence.—Helderberg Formation, New Scotland Member.

Cherry Run, West Virginia. Becraft Member. Baltimore and Ohio

Railroad cut through North Mountain 1 mile west of North Mountain

Station, abundant. Oriskany Formation, Ridgely ]\Iember. Cumber-

land ; Knobly Mountain near Cumberland.

Collections.—Maryland Geological Survey, U. S. National ^luseum.

Favosites basalticus Goldfuss

Plate XXIII, Figs. 5-7

Calamopora basaltica Goldfuss, 1829, Petrefacta Germanise, vol. i, p. 78, pi.

xxvi, fig. 4o (in part).

Favosites Gothlandica Billings, 1859. Canadian Jour., n. s., vol. iv, p. 104.

figs. 2, 3, 4.
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Favosiies basaltica Billings, 1859, iMd.. p. 106, fig. 8.

Calamopora epidermata Rominger, 1862, Amer. Jour. Sci., 2d ser., vol. xxxiv,

p. 396.

Favosites Gothlandica Nicholson, 1874, Pal. Ont., p. 45 (with reference only

to the coral from the Corniferous limestone and Hamilton formation).

Favosites Forbesi Nicholson, 1874, Pal. Ont., p. 48, pi. vii, fig. 8; pi. viii, fig. 4.

Favosites Forbesi var. tuberosa Nicholson, 1879, Pal. Tab. Corals, p. 62, pi. iii,

figs. 2, 2a-e.

Favosites epidermatus Rominger, 1876, Geol. Survey Mich., Foss. Corals, p.

28, pi. viii, figs. 1, 2, 3.

Favosites tuberosus Rominger, 1876, ibid., p. 30, pi. ix, figs. 1, 2.

Favosites tuberosa Hall, 1876, Illus. Dev. Foss., pi. vi, fig. 6; pi. viii, figs. 1-7.

pi. xi, fig. 1; ibid., var., pi. i, fig. 1; pi. iv, fig. 1; pi. vii, fig. 1.

Favosites epidermata Hall, 1876, Illus. Dev. Foss., pi. vi, figs. 1-5; pi. xii,

figs. 6, 9-13; ibid., var. corticosa. pi. x, figs. 1-6; pi. xi, figs. 11, 12.

Favosites tuberosa Whiteaves, 1889, Contr. Can. Pal., vol. i, pt. ii, p. 121.

Favosites basaltica Lambe, 1889, ibid., vol. iv, pt. i, pp. 8-10; pi. i, figs. 3, 3a.

Description.—Corallum subhemispherical, consisting of numerous

closely united prismatic corallites, epidermis not observed. Corallites

subequal in size, their walls moderately thick. Mural pores in several

rows, diameter of pores about 0.3 mm. Tabulae often fiexuous, close, dis-

tance between tabulse about 0.5 to 1 mm. Squamulae large, numerous.

Diameter of larger corallites 2.5 to 3 mm.

The limits of the species F. goihlandicus and F. basalticus are very

insecure. Nicholson regards the more diagnostic distinctions to be that

F. gothlandictis has corallites of subequal size with thin walls, while F.

basalticus {F. forhe.si according to Nicholson) has very unequal corallites

with thicker walls. He records both species in the Silurian and the

Devonian. Lambe distinguishes them by the fact that F. gothlandicus

has spines while F. hasaUicvs has squamulae in corallites and restricts the

former to the Silurian and the latter to the Devonian.

The presence or absence of squamula is, however, not a trustworthy

diagnostic since Lambe remarks that squamuliE are often not preserved in

F. basalticus while Nicholson cites squamulas in Silurian species and

spines in Devonian species of Favosites. A single specimen has been ob-

served whose exact stratigraphic position is not known. Its corallites are

subequal but bear numerous squamulfE upon their walls.

Occurrence.—Helderberg Formation. Near Cumberland.

Collection.—Marvland Geological Survey.
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Favositbs favosus var. ixtegritabulatcs n. var.

Plate XXIV, Figs. 1, 2

Description.—C'oralluin subhemispherical, attached by a small surface,

consisting of intimately united prismatic cells. Epitheca not observed.

Corallites large, very unequal in size, diameter of larger corallites 3 to 5

mm. Walls thin, mural pores usually in one, sometimes in two rows,

about 0.4 mm. diameter, rather distant. Tabulae complete, varying in

distance from 1 to 5 nnn. or more. Squamulag not detected in thin sec-

tions, apparently absent.

Diameter of corallum 100 to 1.50 mm.

This species closely resembles F. favosus of the Niagara and is probably

a variety of it. No marginal depressions could, however, be detected in

the tabulse a feature commonly seen in that species. It differs from F.

hasalticus in the larger diameter of its corallites, absence of squamulse

(although squamulse are often not preserved in that species), and more

remote septa. The species is very abundant in the coral bed at the base of

the Keyser member. It has not been observed at a higher horizon.

Occurrence.—Helderberg Formatiox, Keyser Member. South side

of hill situated 4400 feet in an air line north 10° east of Signal Station on

Warrior Mountain ; east of Flintstone.

Collection.—Maryland Geological Survey.

Favosites ? scHRiVERi (Herzer)

Plate XXIV, Figs. 3-6

Thecia schriveri Herzer, 1902, 10th Ann. Rept. Ohio Acad. Sci., p. 54, pi. 10,

fig. 15.

Description.—" Corallum ramose, preserved piece one inch and a half

in length, and one-half inch thick. Orifices large, nine to one inch, walls

stout, sides of tubes fluted by three striae, causing the dentated structures

of orifices. Mural pores large and sparingly [developed]. Specimen

poorly preserved by silicification but still presenting its characteristic

order." Herzer, 1902.

The specimens examined show the following additional features not

described by Herzer. Corallum branching dichotomously, attached by a
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broadly expanded base whicli is striated upon surface of attachment.

Corallites terminate at right angles to surface, their walls very thin within

corallum but abruptly thickened at orifice. Siiles of walls striated longi-

tudinally by 12 broad strife; appearing also to he f-triated transversely.

Walls pierced by many irregularly openings, a feature due perhaps to state

of preservation. Mural ])ores rarely determinable. Tube closed by a

tabuhi situattMJ just below orifice, other tabula' rarely preserved.

Stems attaining a diameter of 25 mm. Diameter of corallites 2 to

2.5 mm.

The generic relationships of this species are not assured because of the

state of preservation of material. The species does not appear to belong

to the genus Thecia which is described as having thickened walls pro-

duced by fusion of septa, and a false ccenenchyma, while its septa extend to

near center of corallites. The species is referred to the genus Favosites

until more perfect material is discovered. The specimens found by Herzer

were erroneously referred to the Medina (Tuscarora).

Occurrence.—Oriskany Formation, Eidgely Member. Xorth side of

Monster Eock, Western Maryland Eailroad opposite Keyser, West

Virginia.

VoUections.—Maryland Geological Survey, U. S. Xational Museum.

Genus STRIATOPORA Hall

StRIATOPOR.! BELLA n. sp.

Plate XXV, Figs. 1, 2

Description.—Corallum branching, dendroid, consisting of closely

united prismatic corallites which ascend along axis and then bend

abruptly, terminating obliquely upon surface; corallites quite unequal in

diameter, more or less irregular in cross-section. Calyx funnel-shaped, its

base formed by a broad, flat tabula, its sides striated by twelve low ridges,

its edges thin and slightly crenulated by the termination of the ridges.

Walls of caJyx perforated by large scattered pores. An occasional pore is

seen to pierce the tabuhe in the single specimen observed.

Diameter of corallum 5 to 10 mm. Diameter of orifices varying with

maturity of coral lite from 1 to 2.5 mm.
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This species differs from S. issa Hall in its less conical calyx with less

prominent furrows. It differs from S. cavernosa Eom. which has more

funnel-like calyces with obtuse edges.

Occurrence.—Helderberg Formation, New Scotland Member.

Cherry Eun, West Virginia.

Collection.—U. S. National Museum.

Striatopora sp.

Plate XXV, Fig. 3

Description.—Corallum compound, dendroid, branching; consisting of

numerous closely united prismatic corallites which ascend obliquely up-

ward and outward from axis and terminate obliquely upon surface.

Calyces unequal in size, funnel-shaped, depth about one-half width, their

sides straight, outline angular. Internal structure not observed.

Diameter of branches 3 mm. ; diameter of calyx 1 mm.

This species strongly suggests Striatopora flexuosa of the Niagara of

New York but is a much more delicate form. A single specimen has

been seen.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone, 63 feet below base of Lower Stromatopora bed.

Collection.—Maryland Geological Survey.

Genus CLADOPORA Hall

Cladopora rectilineata Simpson

Plate XXV, Figs. 4-7

Cladopora rectilineata Simpson, 1889, Trans. Amer. Philos. Soc, n. ser., vol.

xvi, p. 459, fig. 30.

Cladopora rectilineata Weller, 1903, Pal. N. J., vol. ill, p. 221, pi. xvii, figs.

14-17.

Description.—Corallum ramose, branching dichotomously, stems circu-

lar, their diameter 1.5 to 2.5 mm.; consisting of intimately united cor-

allites, which ascend parallel to the axis and then turn outwards, termi-

nating quite obliquely on the surface. Orifices forming 8 to 10 rows of

which 3 or 4 are visible on one side. Walls of corallite moderately thick
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at axis of corallum, increasing in tlaickness towards oriiice where walls

are about as thick as width of orifice. Calyx funnel-shaped, oblique to sur-

face, forming a lip below and a broad concave space above ; orifices distant

about 0.5 mm. in specimens observed, arranged in vertical rows separated

by somewhat irregular ridges. The orifice contracts below into a narrow

tube whose walls are nearly as thick as its internal diameter. A line is

observed through center of walls in thin sections showing that adjacent

corallites are separate. Tabulge and pores not observed.

Diameter of corallite 1.5 to 2 mm.

This species is restricted to a zone above the base of the Keyser member

where it is profuse, being found at most localities where that horizon is

exposed.

Occurrence.—Helderberg Formatiox, Keyser Member. Keyser,

West Virginia ; Knobly Mountain, 6 miles south of Cumberland ; Pinto

;

Cookerly ; Devil's Backbone ; Flintstone.

Collection.—Maryland Geological Survey.

Cladopora of. rectilineata Simpson var.

Description.—A variety of this species difi^ers from the typical form in

having larger branches (2 to 4 mm. diameter) and hence more numerous

corallites, about 20 corallites occurring in the larger branches. A few

tabula} are present. This species suggests Cladopora multiseriata Weller

of the Coeymans of New Jersey, but difi'ers in having smaller corallites,

about 10 or 11 occurring in a space of 5 mm. while 5 to 7 occupy the same

space in the form described by Weller. Associated with Cyathophyllum

inequale upon a specimen whose exact horizon is not known.

Occurrence.—Helderberg FoR:irATiox, Keyser Member. Locality un-

known, perhaps east of Flintstone.

Collection.—Maryland Geological Survey.

Cladopora multiseriata Weller

Cladopora multiseriata Weller, 1903, Pal. N. J., vol. iii, p. 271, pi. xxvi, figs.

2,3.

Description.—" Corallum consisting of cylindrical branches, which oc-

casionally divide. Corallites cylindrical, directed obliquely to the axis of
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the branches, apparently free from septa or tabulte, arranged in twelve

or thirteen vertical series; the apertures in adjacent series being more

or less irregularly alternate. Because of the obliquity of the corallites,

their apertures are elliptical, the peripheral borders regular, subangular.

The diameter of the branches is from 2 mm. to 3.5 mm. with six or seven

.

corallites occupying a space of 5 mm. longitudinally." Weller, 1903.

Occurrence.—Helderberg Formation, Keyser Member. Near Cum-

berland. Between the Bryozoan subzone and the overlving Stromatopora

bed (tide Ul rich).

CoJleciion.— U. S. Xational ^luseum.

Genus PLEURODICTYUM Goldfuss

Pleurodictyum lenticulare (Hall)

Plate XXVI, Fig. 1.

Michelinia lenticularis Hall, 1874, 26th Rept. N. Y. State Mus., p. 113.

Michelinia lenticularis Hall, 1879, 32d Rept. N. Y. State Mus., p. 145.

Michelinia lenticularis Hall, 1883, Rept. N. Y. State Geol. for 1882, pi. ill, figs.

1, 2, 3, 5.

Michelinia lenticularis Hall, 1887, Pal. N. Y., vol. vl, p. 7, pi. iii, figs. 1, 2, 3, 5.

Pleurodictyum lenticulare Beecher, 1891, Trans. Conn. Acad., vol. viii, p.

207.

Description.—Corallum comjjound, consisting of short, closely united,

polygonal corallites. Outer walls of corallites perforate. Calyx shallow,

septa consisting of spines varying in size, arranged in lines on sides of

calyx and irregularly clustered in center. Number of septa not clearly

determinable, apparently nearly 20. The walls of calyx perforated by

irregularly placed pores, about 0.2 inni. in diameter. In the specimen

observed the corallites number 1(! and the corallum is attached at base to

shell of a brachiopod.

Diameter of corallites 5 to 6 mm., length approximately the same.

This species was named Michelinin Iciiticiihtris- by Hall who did not

satisfactorily determine its intimate structure. It is not a species of

Michelinia and lacks the distinctive features of that genus. It was

correctly referred to the genus Pleurodictyum by Beecher.

Occurrence.—Helderberg Formation. Coeymans Memri-i;. Warren

Point, Pennsylvania.

Collection.—Marvland Geological Survev.
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Family AULOPORIDAE

Genus AULOPORA Goldfuss

AULOPORA SCHOHARI.E Hall

Plate XXVI, Figs. 2, 3

Aulopora schohariw Hall, 1874, 26th Rept. N. Y. State Mus., p. 110.

Aulopora schohariw Hall, 1879. 32d Rept. N. Y. State Mus., p. 142.

Aulopora schohariw Hall, 1883, Rept. N. Y. State Geol. for 1882, pi. ii, figs. 1-G.

Aulopora schohariw Hall, 1887, Pal. N. Y., vol. vi, p. 3, pi. ii, figs. 1-6.

Description.—" Coralluin consisting of elongate, tubular, thick-walled

cells, gradually enlarging to the aperture; increasing, sometimes by one

individual budding from the basal part of the calyx and continuing in

direct line; at other times there is a doidjle latero-basal gemmation, the

tubes growing at an angle of about 45° to the parent. Exterior truns-

versely wrinkled. All the tubes after budding a.ssume an erect position

and cease growth." Hall, 1887.

Diameter at snuiller end 0.8 mm., at aperture 1.5 mm. ; length from 5 to

7 mm.

Occurrence.—Helderbekg Formation, Keyser Member. Hyndman.

Pennsylvania. Becr^vft Member. Ernstville.

Collection.—^Maryland Geological Survey.

Aulopora schucherti n. sp.

Plate XXVI, Figs. 4, 5

Description.—Corallum consisting of elongate tubular cells, branching

repeatedly, the branches uniting by their walls to form an intricate net-

work from which numerous short branches ascend. Exterior annnlated

by fine striations. The branches terminate in circular calyces of variable

depth, their depth being in some specimens less and in others greater than

width. Base of calyx occasionally divided transversely by a low ridge.

Diameter of branches, 1.5 mm.

This species closely resembles A. tuhula with which it may be conspecific.

It differs in branching more intricately, while the branches are more inti-

mately united by frequent fusion of their walls.

Occnrrcnce.—^HELnKiiBKUG Formation', Keyser Member. Keyser

West Virginia ; Cookerly Cladopora rectilineata zone. Cash Valley, Devil's
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Backbone, Hancock, Maryland ; Hyndman, Pennsylvania. New Scot-

land Member. Cherry Eun, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus CERATOPORA Grabau

Ceratopora ? marylandica n. sp.

Plate XXVI, Figs. 6, 7

Description.—Corallites consisting of prostrate tubular cells, branching

irregularly; walls of adjacent branches uniting to form irregular clusters.

Branches ascending, increasing in diameter rapidly for a short distance

near base, then very gradually towards calyx. Theca striated transversely

by fine lines with occasional deeper furrows. Walls cystose. Calyx funnel-

shaped; depth variable, its sides faintly striated. Orifice circialar.

Diameter of orifice, 2.5 to 3 mm.

This species resembles G. jacJcsoni of the Hamilton of Michigan but is

much smaller and also differs in its proportions. The generic position of

this species is not assured. Its branches are not attached to other organisms

as in the genus Aulopora. In habit it closely resembles the genus

Ceratopora of Grabau but the cysts do not clearly show the spines supposed

to be characteristic of that genus. But two clusters have been observed.

Additional material may give clearer evidence as to its generic relations.

Occurrence.—Helderberg Formation, Keyser Member. Tentaculite

zone at Keyser, West Virginia, 2 miles northwest of Six-Mile House on

road to Hazen, Maryland.

Collection.—U. S. National Museum.

Family HALYSITIDAE

Genus HALYSITES Fischer

Halysites catenulatus Linne

Plate XXVI, Fig. 8

TuMpora catenularia Linne, 1767, Syst. Nat, 12th ed., p. 1270.

Catenipora escharoides Hall, 1852, Pal. N. Y., vol. ii, p. 127, pi. xxxv, figs, la-c

Description.—" Coral in hemispheric masses, composed of oval tubes

placed laterally in juxtaposition in a single series, or separated by a cellular
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interspace ; lines of tubes arranged in reticulated form, with unequal in-

terspaces. Tubes within, septate transversely and striated longitudinally,

externally transversely striated, and sometimes with more elevated ridges

at equal intervals. This coral is so well known by its peculiar net-like

structure, that a description seems scarcely necessary. It presents con-

siderable variety, however, in the mode of its reticulation and tlie size of

the spaces. The openings of the tubes upon the surface are oval, though

often varying in size, and the whole expansion is frequently very thin and

slender, and in other cases thick and strong. The greater number of

specimens found in New York are siliceous, the interior structure is

not well preserved; and the transverse septa seen only at irregular in-

tervals. The striae noticed in the interior of the tube are distinct crenu-

lated ridges like the bases of lamellae, and give to the well preserved tubes

a very characteristic feature." Hall, 1852.

Diameter of tubes about 2 mm.

Occurrence.—IIelderberg Formation, Keyser Member. Devil's

Backbone, Cash Valley, Pinto, Eawlings.

Collection.—Maryland Geological Survey.

Class HYDROZOA
Subclass STROMATOPOROIDEA

Section MILLIPOROIDAE

Family STROMATOPORIDAE

Genus STROMATOPORA Goldfuss

Stromatopora constellata Hall

Plate XXVII, Figs. 1-6 ; Plate XXVIII, Figs. 1-2 ; Plate XXIX

;

Plate XXX, Fig. 1

Stromatopora constellata Hall, 1852, Pal. N. Y., vol. 11, p. 324, pi. Ixxii, figs.

2a, b.

Stromatopora concentrica Hall, 1852, Pal. N. Y., vol. ii, pi. Ixxiii, figs. 2, 2a, 2b.

Cwnostroma constellatum Spencer, 1882, Bull. Univ. State of Missouri, vol. i,

No. 1, p. 48, pi. vi, fig. ii.

Stromatopora constellata Whiteaves, 1896, Can. Rec. Sci., vol. vii, p. 137.
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cf. Stromatopora hudsonica Dawson, 1879, Quart. Jour. Geol. Soc, vol. xxxv,

p. 52, pi. iv, figs. 9a and 9b; pi. v, fig. 10.

cf. Stromatopora hudsonica Nicholson, 1891, Mon. Brit. Strom., p. 172.

cf. Stromatopora hudsonica Nicholson, 1891, Ann. and Mag. Nat. Hist., p. 312,

pi. viii, figs. 1-3.

Stromatopora constellata Parks, 1908, Univ. Toronto Studies, Geol. Ser.,

No. 5, pp. 44-46.

Description.—" Massive, hemisphoric, spheroidal or irregiilar ; com-

posed of thin concentric layers, which are penetrated by minute vertical

tubes or cells: surface of layers nodose, each elevation being marked by

an irregular stellate impression with undulating and bifurcating rays ; in-

termediate spaces smooth, or having only the rainvite cell apertures. This

species presents no important characters to distinguish it from the 8. con-

centrica, except the uneven surface of the laminae, and the stellate im-

pressions upon these elevations. The size of the minute cell is apparently

the same as in -S'. concentrica : and in such specimens as break only verti-

cally there is no positive means of distinguishing this .species beyond the

undulations of the laminag which correspond to the uneven surface. It

seems, indeed, probable that it may be only a variety of the S. concentrica,

presenting this peculiarity in its mode of growth." Hall, 18ol.

The species is further described by Parks as follows: " Coenosteum

massive, hemispheric, spheroidal or irregular. The commonest type is

hemispheric, and in this form the species reaches a large size, possibly a

foot or more in diameter. Latilaminar structure distinct, but the latilam-

inae vary greatly in thickness. Exfoliation easy, presenting smooth or

gently undulating surfaces. Small, low, rounded mamelons may be present

or absent; when present they are situated about 5 min. apart. Small

astrorhizal systems appear on nearly all surfaces, even where no other

structure is observable ; they are very small—not more than 3 nun. in

diameter—and with very few branches. The spacing of these systems is

extremely variable—from 3 to G or 7 mm. As I have already stated, the

distribution of astrorhizte is of little or no diagnostic value, hi the

variety with mamelons, the astrorhizse generally coincide in position with

these eminences, but even this is not rigidly true. The skeletal matter

consists of radial pillars and concentric lamina:', which are intimately
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fused, but not sufficiently so to obliterate their individuality. On an

average seven pillars appear in a distance of 1 mm. The skeletal matter is

rather coarsely porous.

'• Vertical sections show the vertical ajul horizontal elements forming

a network with relatively thick meshes. The cut ends of the astrorhizal

canals are apparent as interspaces of a more or less rounded character, and

the zooidal pores as minute tabulate tubes between the pillars. When the

section is thick the lamina' are most pronounced and continuous, because

the zooidal tubes are of such small caliber that the section exceeds them

in thickness; the thinner the section the more zooidal tubes are seen to

hold their course through the laminsp. This is an obvious fact, but one

must remember it. or tlieic is gra\e danger of misinterpretation.

"Tangential sections show the astrorhizal canals as prominent features,

and the minute round orifices representing the cross-section of the zooidal

pores."

The individuals referred to this species in Maryland may be grouped

into three rather well-defined types as follows

:

Type a. Characterized by possessing a coenosteum of medium size,

laminaj strongly curved, so that they appear very curly when weathered,

mamelons small or absent, atrorhizfe inconspicuous, their branches short,

colonies forming thick reefs of great extent. This is the most abundant

type and agrees well with Parks' description.

Type b. Differs from preceding chiefly in much largx'r size of eo'nosteum

which is often more than 12 inches in diameter, lamina' less curved,

mamelons often more conspicuous, colonies less given to forming reefs.

Type c. Possessing large mamelons and very large intricately branched

astrorhiza; which may even be nearly a centimeter in diameter. The

astrorhiza^ resemble those of Parks' iS'. comllifera so that tangential sec-

tions strongly suggest that species. It differs from it in its thicker laminae

and more distinct latilaminje, in the size of the mamelons and the

astrorliiza\ It corresponds with Hall's figures of *S'. constcUatd with

Mdiich it also accords in its intimate structure.

This is the most abuiKhmt stromatoporoid of the Helderberg and forms

extensive reefs in tlie upper part of tlie Keyser member.
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A few localities only are given in the following paragraph

:

Occurrence.—Helderbehg Formation, Keyser Member. Corrigan-

ville, Devil's Backbone, Cash Valley, Cumberland, Mar}'land; Keyser,

West Virginia; Hyndman, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus SYRINGOSTROMA Nicholson

Syringostroma barretti Girty

Plate XXVIII, Figs. 3, 4

Syringostroma barretti Girty, 1895, 48th Rept. N. Y. State Mus., voL il, p.

296, pi. vii, figs. 5, 6.

Syringostroma barretti Parks, 1909, Univ. Toronto Studies, Geol. Ser., No. 6,

pp. 16-19.

Stromatopora barretti Grabau and Shimer, 1909, N. Amer. Index Foss., voL i,

p. 45, flg. 72.

Description.—" Ccenosteum large, hemispherical, spreading. Lati-

laminse distinct, more or less labyrinthine towards the center, on the

periphery flowing in broad folds. They end abruptly on the under side,

and are attached directly without an epitheca. Laminaj parallel and

gently flexuous. Astrorhizje not numerous, but large and conspicuous.

The nucleus of an astrorhizal system is sometimes represented by an axial

tube, and the laminae at that point are often elevated into a low monticule.

Skeletal tissue finely fibrous, but a little coarser than in ^S'. centrotum.

" This species is characterized by the infundibuliform, concentric

growth and the fiat base without an epitheca ( ?) . Without the aid of thin

sections, the outer surface of the type specimen appears dense, fine-

grained, and structureless, except for latilamina;, which separate in un-

usually thin sheets. Sections near the surface are without monticules,

astrorhizse and axial tubes, exhibiting only the uniform, porous skeleton

and fibrous structure. The same surface characters are presented by the

basal portion and suggests an epithecate condition, but it has not the

polished surface and concentric wrinkles characteristic of the epitheca in

Favosites." Girty, 1895.

Kadial sections show thin, remote, horizontal laminae, about 1 mm. apart,

each appearing as a delicate fiber crossing space between pillars. Vertical

pillars distant, 4 or 5 in 1 mm., separated by wide tubular spaces.
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Tangential sections show large astrorhizEe which usually have an axial

tube and stout branches. Skeletal tissue dense, ends of vertical pillars not

distinct. The skeletal tissue is much denser than in other species of the

fauna, presenting a fine granular appearance in sections.

This form differs from other species of the fauna in having a finer re-

ticulated fiber, much more distant horizontal laminse, and much larger

tubular spaces between the vertical pillars, imparting a much coarser

appearance to the structure than that observed in other forms. Sections

of some specimens cut a little obliquely appear as if without regular ar-

rangement as shown on the accompanying plate. Such specimens seem to

agree so closely with Parks' Stromatopora clarkei as to lead the writer to

believe that the latter species may be identical with this. ;S'. clarkei also

occurs in the same general faunal association as this species does in Mary-

land. Abundant in the Eawlings Stromatopora reef about 50 to 60 feet

above the base of the Keyser member, associated with Cladopora recti-

lineata. It occurs also at Cedarville, New York.

Occurrence.—Helderberg Formation, Keyser Member. Cut of Bal-

timore and Ohio Eailroad south of Cookerly.

Collection.—Maryland Geological Survey.

Syringostroma centrotum Girty

Plate XXVIII, Figs. 5, 6 ; Plate XXX, Fig. 2

Syringostroma centrotum Girty, 1894, 48th Kept. N. Y. State Mus., vol. ii, p.

293, pL vii, figs. 1, 2.

Syringostroma centrotum Parks, 1909, Univ. Toronto Studies, Gaol. Ser.,

No. G, pp. 12-14.

Stromatopora centrota Grabau and Shimer, 1909, N. Amer. Index Foss., vol. i,

p. 45, fig. 72.

Description.—" No specimens in this collection are entire, but all evi-

dence points to an originally spheroidal form for the ccenosteum. One

specimen appears to have had a diameter of about 27 cm. when entire.

The concentric character of the structure is usually quite striking. Some

specimens are readily separated into thin sheets or latilamina?

Tangential sections do not remain parallel to the surface in this species,

except over small areas, for the curvature is not regular but flexuous, and

the latilaminEB are more or less foliaceous and imbricating. Thus ex-

15
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tended sections cut the frequent monticules at all angles and appear like

panels of curly maple.

" In specimens which break along the latilaminge the surface is seen to

be vermiculate and porous, thickly covered with prominent conical ele-

vations. This characteristic vermiculate structure is shown also . in

tangential sections, and is not due to weathering and preservation. As-

trorhizse are numerous, but small and inconspicuous, as if they were merely

the usual porous structure intensified. They are . distributed over the

surface, and are often to be found on the sides of the monticules. The

monticules, as shown by radial section, are usually superimposed through-

out one latilamina, but in two consecutive latilamina? this may or may not

be the case. They are often pierced by straight central canals directed

radially. These canals often extend through one whole set of monticules.

They have no proper walls, and, therefore, cannot be referred to ' Cauno-

pora ' tubes or tubicolous annelids. When broken transversely the mame-

lons are seen to be distinctly porous. The pores, or canals, are often

arranged in concentric series, coincident with the cut edges of the inter-

sected laminae, and evidently represent sections of the astrorhizal canals.

" Weathered fractures and properly oriented sections show that the radial

pillars are strong, parallel, and continuous through several layers of the

ccenosteum. They are united at more or less regular intervals by con-

centric partitions which have the porous structure above described. These

concentric laminae appear to be composed of inosculating fibers forming

a reticulate skeleton, and not of lateral arms given off in a whorl around

each pillar as in the genus Actinostroma. Vertical sections through a

monticule show that the radial pillars are not parallel as elsewhere, but

are inclined at a slight angle away from the imaginary axis of the monti-

cule." Girty, 1894.

The monticules are elevated, conical, about 3 to 3| mm. apart. Eadial

sections show thin horizontal laminae about 3 of which occur in 1 mm.;

vertical pillars about 7 in 1 mm. The laminae curve strongly upwards in

passing through the monticules. Tangential sections show groups of

concentric circles which are sections of monticules ; monticules pierced by

axial tubes ; astrorhizae scarcely distinguishable, sections of vertical pillars

irregular in shape.
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This species is distinguished from others in the fauna by its numerous

closely set, elevated, conical monticules and by its internal structure. It

has been observed at one horizon only in Maryland, being found in a coral

reef at the base of the Keyser member, where it is locally abundant.

Occurrence.—Heldeeberg Formation, Keyser Member. South slope

of hill 4400 feet in an air line north 10° east of Signal Station on Warrior

Mountain.

Colleciion.—Marjdand Geological Survey.

Family IDIOSTKOMIDAE

Genus IDIOSIROMA

Idiostroma sp.

Description.—A species of the genus Idiostroma is present in the

Stromatopora reefs of the Helderberg, but satisfactory sections showing its

intimate structure have not been obtained. It has cylindrical branches 5

to 10 mm. in diameter.

Occurrence.—Helderberg Formation, Keyser Member. Kear Cum-

berland.

Collection.—Maryland Geological Survey.

ECHINODERMATA
Subbranch PELMATOZOA

Class CYSTOIDEA
Family CAMAROCYSTIDAE

Genus CAMAROCRINUS Hall

Camarocrinus stellatus HalP

Plate XXXI, Figs. 1-5

Camarocrinus stellatus Hall, 1879, 28tli Rept. N. Y. State Mus. Nat. Hist.,

Mus. ed., p. 207, pi. xxxv, figs. 1-8; Extract, 4°, 1880, p. 5, pi. xxxv, figs.

1-8, pi. xliv, figs. 1-5.

Camarocrinus stellatus Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

No. 1482, pp. 269, 270.

'This is now known to represent a part of a crinoid and not a cystid.
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Description.—This species is readily separated from C. saffordi by its

more depressed form, larger and more open basal area, and the finely

granular nature of the plates of the outer integument. These granules

flow variously together and the plates are more or less stellate. In some

individuals this character is more marked than in others, so that the

degree of stellation is variable and individual, but it never takes place so

prominently as in some examples of C. ulrichi steUifer.

The largest specimen has a diameter of 12.5 cm.

This species also occurs rarely in the Maulius at Schoharie, New York.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia, below Gypidula zone, abundant ; Devil's Backbone, Mary-

land.

Collections.—Maryland Geological Survey, U. S. National Museum.

Family ANOMALOCYSTIDAE
Genus ANOMALOCYSTITES Hall

AnOMALOCYSTITES (?) DISPARILIS Hall

Plate XXXII, Figs. 1-3

Anomalocystites dispai-ilis Hall, 1859, Pal. N. Y., vol. iil, p. 145, pi. Ixxxviil,

figs. 1-4, 1861.

Anomalocystites disparilis Woodward, 1880, Geol. Mag., dec. il, vol. vii, p. 193,

pi. vi, figs. 2, 3.

Anomalocystites (?) disparilis Schuchert, 1904, Smith. Misc. Col., vol. xlvii,

pt. ii, p. 207, text fig. 22.

Description.—'' Body longitudinally subelliptical in outline (when

viewed from the anterior or posterior direction), concavo-convex, with the

margins strongly angular. Basal plates, or plates of the first series, on the

concave side, two, somewhat triangular and strongly curvilinear, together

giving a deep crescent-form outline to the base ; on the convex side, three

plates. Second range on the concave side, a single large plate which is

slightly curved on the lower side ; the lower angles truncate and the sides

vertical, one longer than the other, and unequally indented above for the

reception of two plates, and on the upper left-hand angle for the recep-

tion of an irregular plate. Third range consisting of three plates. Fourth



Makyland Geological Survey 229

range unknown. Convex or posteal side above the basal plates composed

somewhat irregularly of six ranges of plates, having 3 + 4(.5?) +5 + 4 + 4

plates respectively, above which the structure is unknown. Lateral or

radial plates three known on each side in direct succession, the lower one

elongated and very unequally five-sided; the lower angular extremity

resting one side against the long basal plate of tlie concave side, and the

opposite shorter side resting upon the sloping edge of the adjoining basal

plate of the convex side. The second radial plates rest, one side against

the lateral margins of the large central plate of the concave side, and the

opposite sides adjoin the plates of the convex side ; thus, with the base and

summit, giving one of those plates an irregular hexagonal and the other a

heptagonal form. Third radial or angular plates heptagonal. Fourth

radials unknown. Column unknown." Hall, 1859.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.—U. S. National Museum.

Family CALLOCYSTIDAE

Subfamily APIOCYSTINAE

Genus LEPOCRINITES Conrad

Lepoceinites gebhardii Conrad

Plate XXXII, Figs. 4-7

Lepocrinites gebhardii Conrad, 1840, 4th Ann. Rept. N. Y. GeoL Survey, p

207.

Lepocrinites gebhardii Vanuxem, 1842, Rept. 3d Dist. N. Y. Geol. Survey, p

117, text fig. 4.

Lepocrinites gebhardii Mather, 1843, Rept. 1st Dlst. N. Y. Geol. Survey, p
346, text fig. 4.

Lepocrinites gebhardi Hall, 1843, Rept. 4th Dist. N. Y. Geol. Survey, tab. ill

27, fig. 4.

Lepocrinites gebhardii Owen, 184G, Anier. Jour. Sci., 2d ser., p. 49, fig. 4.

Lepocrinites gebhardii Lincklaen, 1861, 14th Rept. N. Y. State Cab. Nat.

Hist., p. 58, pi. ix, fig. 11.

Lepadocrinus gebhardi Hall, 1859, Pal. N. Y., vol. iii, p. 127, pi. vii, figs. 1-20

1861.

Lepadocrinus gebhardi Haeckel, 1896, Die Amphorideen und Cystoideen

Beitr. Morph. u. Phyl. d. Echinodermen, p. 135.
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Apiocystites geihardii Jaekel, 1899, Stammesgeschichte der Pelmatozoen, 1,

p. 282, fig. 59 on p. 280.

Lepocrinites gebliardii Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

p. 215.

Description.—" Body oblong, oval or ovoid, compressed at the sides, un-

symmetrical, being much more gibbous on the lower part of the posteal

or ovarian side than on the opposite ; usually abruptly rounded above and

obliquely subtruncate below. The basal series consists of four unequal

plates, 1, 2, 3, -J ; the second series of five, 5, 6, 7, 8, 9 ; the third series of

four, 10, 11, 12, 13 ; and the fourth or supraovarian of five, 11, 15, 16, 17,

18 ; making the fonnula B, 1 + 5 + 1 + 5. The supraovarian plate extends

downwards on each side, half enclosing the aperture : ovarian and circa-

ovarian plates unknown. Plates of the summit unknown. A reniform de-

pression and anal pore a little upon the left of the center.

"Arms four, consisting of an anterior and posterior pair, which lie in

shallow grooves along the rounded angles of the body, reaching nearly or

quite to the base, and rising much above the surface of the adjoining

plates; the anterior pair nearer to each other than the posterior pair, ex-

tending downward nearly to the base. The arms are composed of a double

series of plates, each alternate one being similar. A range of minute ossi-

cula extends along the center of the groove between the plates of the arms,

from which diverges a shorter range to the sinuosities of the arms, where

originate the fingers or pinnules. Fingers slightly alternate, but preserv-

ing the appearance of being in pairs or opposite ; composed of a double

series of ossicula, closely interlocking at their contiguous wedgeform

margins, and standing erect from the surface of the body, or lying close

upon the arms and infolded in pairs beneath each other. Surface of plates

granulate ; the granulations without definite arrangement, or in concen-

tric lines parallel to the margins of the plate, and often elongated in the

same direction, sometimes even forming continuous ridges. The pecti-

nated spaces on the basal plate, and on 12 and 13, are elongate reniform,

and those on the adjoining plates are triangular; neither being sym-

metrical or equilateral. From twenty to thirty bars may be counted in

each of the pectinated spaces.

" Column composed of two distinct parts : the upper, consisting of about

fifteen articulations, is flexible; and the lower part, larger and of greater
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length, consists often of nearly twice as many joints, which are anchylosed

together, and usually covered on the exterior by a calcareous secretion

of greater or less thickness." Hall, 1859.

Base of several columns evidently belonging to this species comprise all

the writer has seen of this form.

Occurrence.—Helderberg Formation, Coeymans Member. Devil's

Backbone.

Collection.—U. S. National Museum.

Lepocrinites manlius Schuchert

Plate XXXII, Figs. 8, 9 ; Plate XXXV, Figs. 15, 16

Lepocrinites manlius Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii, No.

1482, pp. 214, 215, pi. xxxvii, figs. 2, 3; pi. xxxix, figs. 15, 16; text fig. 23.

Description.—Each ambulacrum a little longer than half the length of

the theca and bearing on each side about 13 brachioles (or 24 to an ambu-

lacrum), of which none is preserved.

Basal pectinirhomb largest, with about 40 dichopores, while the 2 upper

ones each have about 35.

The conspicuous valvular pyramid of the anus is composed of 6 tri-

angular plates surrounded by a circle of about 18 very small pieces. All

these parts are deeply set between plates 7, 8, and 13.

Hydropore small, placed just below the conspicuous madreporite. Both

are situated on plate 21, making the abutment on one side for two

ambulacra.

Column unknown. In the cystid layer, however, occur the fused leech-

shaped pieces of the column, so characteristic of Lepocrinites. They are

smaller than in L. gehhardii and, as they occur in the same zone as the

theca of L. manlius, it is probable that these pieces belong to the latter

species.

Compared with L. gehhardii of the Coeymans, L. manlius is considerably

smaller, in form more pyriform than subquadrate, has considerably longer

ambulacra, and the plate ornamentation is far more decided.

Occurrence.—-Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.
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Genus TETRACYSTIS Schuchert

Tetracystis chrysalis Schuchert

Plate XXXII, Figs. 10, 11

Tetracystis chrysalis Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii.

No. 1482, pp. 218, 219; pi. xxxiv, figs. 9, 10; pi. xl, figs. 1-3; text fig. 25.

Description.—Ambulacra uarro^v, depressed, not excavated into the

thecal plates, and extending to the column. Ambulacrals very long and

narrow, about 20 in a column. Ambulacralia extremely small, about 12

to 14 to each ambulacral. Brachioles very slender, about 11 on each side

of an ambulacriTm or about 88 to each theca; length unknown.

Pectinirhombs each with from 25 to 35 dichopores.

Pig. 6.—Analysis of Tetracystis chrysalis Schuchert.

Hydropore on plate 23 comparatively large and easily seen ; immediately

behind it is a shallow pit with numerous pores, indicating the madreporite.

Anal area very prominent owing to the elevated anal margins of plates

7, 8, 13, and 14, and composed of an outer circle of 17 small pieces and a

highly elevated pyramid of 7 pieces.

Column unknown.

Length of theca of type 23 mm. ; width 17 mm. ; depth 13 mm. A
single specimen has a length of 24 mm. ; breadth 15 mm. ; depth 13 mm.

For general form, shape of individual plates and their ornamentation, see

the figures and diagram, fig. 6.

Occurrence.—Helderbero Formation, Tveyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.
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Genus JAEKELOCYSTIS Scluicbert

Jaekelocystis haktleyi Schuchert

Plate XXXII, Figs. 12-16

Jaekelocystis hartleyi Schuchert, 1903, Amer. Geol., vol. xxxii, p. 231.

Jaekelocystis hartleyi Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii, No.

1482, pp. 224, 225; pi. xxxvii. figs. 4-8; text fig. 27.

Description.—Ambulacra narrow, excavated into, and but slightly ele-

vated above, the theca, and in normal specimens extending to the column.

Each pair of ambulacra, or E. I and E IT, E lA^, and R V, converging and

almost touching each other near the column. In one individual R I is

but half the normal length and R II is almost aborted, having but 6

brachioles. In another individual R I is entirely undeveloped, while in a

third specimen R II is absent. In a fourth specimen R V is forked, the

branch developing on the left. In full-grown specimens, there are about

34 brachioles to each ambulacrum, 17 on either side. Brachioles stout

and folded over each other medially ; length unknown but apparently quite

short. Ambulacral grooves narrow and shallow, with very minute am-

bulacralia.

Dichopores on plates 1, 1?, and 14 not shown at the surface, being deeply

situated within small oval pits, each with a rim highly elevated above the

surface of these plates. Those on plates 5, 18, and 15 show the dichopores

with the excavation deepest orally, and are here delimited by a crescentic

lip. About 8 folds in each rhomb.

Hydropore conspicuous, situated on a small piece placed above and

between plates 18 and 13. No madreporite discernible.

Anal pyramid small, not strongly elevated, composed of 6 pieces, but

made quite prominent by the protrusion of the bounding margins of thecal

plates 7, 8, 13, and 14.

Column comparatively stout, and, as is usual in cystids, composed of

thick segments near the theca. Length unknown.

This beautiful, regular, but small cystid is readily distinguished from

the other species of Jaekelocystis by the pyrifonn outline, strong sculptur-

ing, and the more prominent ambulacra. J. papilJata is also easily identi-

fied by the much finer papillose ornamentation.
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Length of a full-grown theca 15 mm.; width and depth about 11 mm.

For general form, shape of individual plates and their ornamentation,

see the figures and diagram, fig. 7.

This is a very abundant species at Keyser associated with Sphcerocystis

multifasciata, S. glohulans, and Pseudocrinites gordoni.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.

Fig. 7.-—Analysis of Jaekelocystis hartleyi Schuchert.

Jaekelocystis papillata Schuchert

Plate XXXIII, Figs. 1, 2

Jaekelocystis papillatus Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii.

No. 1482, p. 225, pi. xxxvii, figs. 9, 10.

Description.—Anal area less prominent than in the other species of this

genus, and bounded by plates 7, 8, 13, and only a very small part of 14.

This species differs from J. hartleyi, to which it is closely related, in

the more globular theca, fewer brachioles, absence of grooves along the

suture lines of the plates and the papillose sculpturing of the plates ; also

in the fact that the discrete halves of the pectinirhombs are alike and not

with one-half buried deeply in a pit with a high rim. Each ambulacrum

has from 11 to 12 brachioles on each side, while in J. hartleyi there are 17

in the same length. The pectinirhombs likewise have more dichopores,

there being from 12 to 15 in each, while in J. hartleyi there are only

about 8.

Length of the largest theca 15 mm. ; width and depth 13 mm. For

general form and sculpturing, see pi. xxxiii, figs. 1, 2.
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Occurrence.—^Heldekijerg Formatiox, Keyser Member. Keyser,

West Virginia.

Colleciion.—U. S. National ^Museum.

Jaekelocystis avellana Schuchert

Plate XXXIII, Figs. 3, 4

Jaekelocystis avellana Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

No. 1482, p. 226, pi. xxxvii, figs. 11, 12; text fig. 28.

Description.—Theca shaioed like a hazelnut, the resemblance suggest-

ing the name, about 10 mm. in length and breadth, in the largest of three

known examples. Plates nearly smooth ; for their individual form, see

the diagram (fig. 8) and pi. x.xxiii, figs. 3, 4.

Fw. S.—Analysis of Jaekelocystis avellana Schuchert.

Ambulacra narrow, but appearing wide on account of their lying in

rather deeply excavated thecal grooves, with sharply elevated margins,

extending to the lower ends of the second or to the top of the basal circle

of thecal plates. The 4 ambulacra are regularly disposed and do not con-

verge. Nature of brachioles unknown, about 26 on each ambulacrum, or

13 on each side. Ambulacrals thick, causing the ambulacral furrow to be

narrow ; ambulacralia not preserved. Hydropore conspicuous and situated

as in J. liartleyi. Anal pyramid not preserved. Anal area less con-

spicuous, but otherwi?e as in J. hartJei/i. Pectiuirhombs as in the species

just cited, with 1 or 2 dichopores less to each rhomb. Column unknown.

Occurrence.—'Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Colleciion.—TJ. S. National Museum.
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Genus PSEUDOCRINITES Pearce

PsEUDOCRiNiTES GOKDONi Schiichert

Plate XXXIII, Figs. 5-9 ; Plate XXXV, Figs. 11-13

Pseudocrinites gordoni Schuchert, 1903, Amer. Geol., vol. xxxii, p. 235.

Pseudocrinites gordoni Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. 11,

No. 1482, pp. 229-231, pi. xxxvi, figs. 8-12; pi. xxxix, figs. 11-13; text fig.

29.

Description.—Ambulacra angularly elevated, prominent, extending

around the entire periphery of the theca, and touching the column in speci-

mens 20 mm. or more in length. In some of these mature specimens the

ambulacra, when near the column, are deflected, and one or both will pass

on the same side for a short distance in front of it. In smaller specimens

the ambulacra do not quite reach the column, and in one having a thecal

length of 15 mm. they stop within 3 mm. of the stalk. In the largest

specimen there are 40 brachioles on each side of an ambulacrum, while in

one having a thecal length of 15 mm. there are about 21. Length of

brachioles not definitely kno\\Ti ; those of the apical region not less than

11 mm., stout, and with about 17 pieces in each column. Ambulacral

groove wide and covered by a complex series of small and large ambu-

lacralia. Basal pectinirhomb smal-lest, in the largest specimen having

about 80 grooves; that on plates 12 and IS has about 90, and the one on

plates 1-4 and 15 is the largest, with about 120. Hydropore minute, closely

adjoining the madreporite. Anal pyramid depressed, consisting of 7 some-

what ornamented plates surrounded by a circle of 8 larger plates of irregu-

lar size and definite sculpture. Column slender. Length unknown.

P. gordoni is the most prolific of American Pseudocrinites. The nearly

circular outline of the theca and the greater number of brachioles dis-

tinguish this species from P. clarH and P. perdewi. Of forms with nearly

circular theca P. stellatus differs in the very prominent sculpturing and

the smaller number of brachioles, while P. daijpolei differs in the vermi-

form sculpturing and fewer brachioles.

P. gordoni undergoes but little modification in form. In general the

outline is circular, but occasionally a specimen is a little more elongate

and in rare cases one is more transverse. Of the latter, one has a thecal

length of 29 mm.; breadth 33 mm.; and deptli 19 mm. There is very
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little abnormal material. One specimen has the amblacrum R IV abutting

against the lower pectini rhomb instead of passing to the left of it. In

another basally compressed individual, both ambulacra are bowed toward

the anal side, particularly E IV, causing the opposite side of the theca to

be more convex and almost angulated on the left.

Length of the largest theca 32 mm.; greatest width 32 mm.; depth 21

mm. For general form, shape of individual plates and their ornamenta-

tion, see the figures and diagram, fig. 9.

Occurrence.—Heldeeberg Formation-, Iveyser Mejiber. Keyser,

West Virginia. Common.

Collection.—U. S. National MiiHenm.

Fig. 9.—Analysis of Pseudocrinites gordoni Schuchert.

Pseudocrinites subquadratus Schuchert

Plate XXXIV, Figs. 1, 2

Pseudocrinites subquadratus Schuchert, 1904, Smith. Misc. Col., vol. xlvii,

pt. ii. No. 1482, pp. 234, 235, pi. xxxv, figs. 4, 5.

Description.—Ambulacra prominent, rounded on the top, extending to

the column, composed of 26 comparatively stout basement plates bearing

13 brachioles on one side of each ambulacrum. Bracliioles short, very

slender, about 5 mm. long, and having about 10 plates in each column.

Ambulacral groove large. Ambulacralia not preserved. Pectinirhombs on

plates 1 and 5, 13 and 18, about equally large and having about 33 dicho-

pores, while that on plates 14 and 1.5 is largest and has 43. Madreporite

prominent, situated as usual on plate 18; the hydropore is very minute.

Anal area as in F. clarJxi, prominent, consisting of 2 circles of pieces, the
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outer one made up of 4 or 5 right posterior plates, 3 minute pieces on the

left, and plate 13. The inner pyramid is not preserved in the specimen at

hand.

This species is most closely related to P. elongalus, but the greater size

and elongated theca of the latter will readily distinguish it. P. clarki is

similar, but the greater size, oval outline, and the differently sculptured

plates will serve to identify it.

Length of the only known specimen 16 mm.; width 12 mm.; depth 9

mm. The base of the theca is comparatively large, indicating a stout

column ; the oral end is flattened. Between the two flattened ends the

theca is slightly convex, giving it the subquadrate outline indicated by

the specific name. The sculpturing of the thecal plates is decidedly

vermiculate, and not radiate as in most other species.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone.

Collection.—U. S. National Museum.

PSEUDOCRINITES ABNORMALIS Schuchert

Plate XXXIII, Figs. 10-12

Pseudocrinites abnormalis Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

No. 1482, pp. 231, 232, pi. xxxv, figs. 10-12; text fig. 30.

Description.—Pectinirhombs about equally large and each has from 65

to 70 folds. Basal pectinirhomb on plates 5 and 6 and not, as usual in this

genus, on plates 1 and 5. In other words, this pectinirhomb is confined to

the second circle of plates and is not divided, one-half of the rhomb being

in the basal and the other half in the second row. Ambulacra as in P.

gordond, with about 34 brachioles on one side of each ambulacrum.

This species has the general expression of P. gordoni, except that the

outline of the theca is regularly oval instead of nearly circular. It differs,

also, in having the basal pectinirhomb on plates 5 and 6 instead of on plates

1 and 5. That the two forms are really closely related is shown by the ar-

rangement of the anal plates. In P. abnormalis, as in P. gordoni, these

are composed of 2 complete circles of plates, while in the group typified

by P. clarki the outer circle consists of plate 13 and several small pieces
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restricted to the posterior half. Because of this close resemblance the

writer regards the present specimen as abnormal in development, or a

monstrosity, but thinks it best to give it a name, for easy reference. Were

it not for the very close identity in all specific characters save the abnormal

position of the basal pectinirhomb, one would be led to distinguish P. ah-

normalis as the type of a new genus. That the position of the basal

pectinirhomb is abnormal is shown by the shape of plate 1, but especially

by plate 6, which is notched to receive all the anterior edge of plate 1.

Length of the only specimen, 29 mm. ; width 22 mm. ; depth 14 mm.

2 J \
J

Fig. 10.—Analysis of Pseudocrinites abnormalis Schuchert.

Occurrence.—^Heldekbeeg Formation, Keyser Member.

West Virginia.

Collection.—U. S. National Museum.

Keyser,

Pseudocrinites stellatus Schuchert

Plate XXXIII, Figs. 13, 14; Plate XXXV, Fig. 7

Pseudocrinites stellatus Schuchert, 1903, Amer. Geol., vol. xxxii, p. 236.

Pseudocrinites stellatus Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii.

No. 1482, pp. 232, 233, pi. xxxv, figs. 8, 9; pi. xxxix, flg. 7.

Description.—Ambulacra well defined, flat topped, extending around

the entire periphery of the theca and touching the column. Ambulacrals

large. Each ambulacrum in full-grown specimens has about 36

brachioles; in a small specimen having a thecal length of 15 mm., there

are but 24 brachioles. Brachioles iisually not preserved. Ambulacral

groove wide, roofed by a median double row of tiny angular ambulacralia
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arranged in short crescents, and outside of these by a single row of much

larger, strongly elevated plates, each one of which is as large as two of

the ambulacrals. Basal pectinirhomb with about 60 dichopores, that of

plates 12 and 18 with 80, and of 14 and 15 -wdth 90. Madreporite quite

large for Pseudoerinites, but the hydropore is exceedingly minute. Anal

area small, composed of 2 circles of plates; the outer has 7 nodose pieces

and the inner depressed pyramid has the same number of plates. Column

slender. Its length is unknown.

This species is readily distinguished from all other Pseudoerinites by

the strongly stellate sculpturing of the plates. P. gordoni differs further

in having many more brachioles.

Length of a large specimen 25 mm.; breadth 23 mm.; depth about 15

mm. Mr. Hartley has a specimen 32 mm. long and 30 mm. wide.

Occurrence.—Heldeuberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National ]\Iuseum.

Pseudocrinites CLARKi Schuchert

Plate XXXIII, Figs. 15-18; Plate XXXV, Fig. 14

Pseudocrinites clarJci Schuchert, 1903, Amer. GeoL, vol. xxxii, p. 237.

Pseudocrinites clarki Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

No. 1482, pp. 233, 234, pi. xxxvi, figs. 4-7; pi. xxxix, fig. 14.

Description.—Ambulacra in mature specimens very prominent, tri-

angular in transverse section, extending around the entire periphery of the

theca and touching the column. In the second largest individual each

ambulacrum had about 44 brachioles, in another mature but smaller speci-

men there were only 32. Brachioles unknown, apparently more slender

than in P. gordoni. Ambulacral grooves narrow, and covered by highly

elevated ambulacralia of about the same nature as in P. gordoni, but less

numerous and the larger plates more nodose.

Basal pectinirhomb in the specimen of average size above mentioned,

with about 42 dichopores, that of plates 12 and 18 with about 50, and that

of plates 14 and 15, which is the largest, with about 68. In the largest

specimen there are as many as 120 in a rhomb. Hydropore minute and
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closely adjoining the rather large and prominent madreporite, situated,

as usual in Pseudocrinites, laterally between the ambulacra on the edge of

plate 23.

Anal area well marked, consisting of 2 circles of plates. The outer

circle has 4 small plates in the right posterior comer, and these are fol-

lowed on the left by 3 very much smaller pieces. The latter are not readily

seen, and the first impression is that the 4 pieces of the right posterior

corner and plate 13 complete the circle. The prominent anal pyramid has 7

triangular pieces. Column stout, composed of thick pieces near the theca.

Length unknown.

This species differs from other Pseudocrinites having ambulacra ex-

tending to the column, in its regularly oval outline. P. suhquadratus is

a much smaller species, subquadrate in outline, and with different thecal

sculpturing. P. elongatus is more elongate subquadrate.

Length of largest theca 44 mm.
;
greatest width 30 mm. ; depth 22 mm.

Length of an average specimen 30 mm.; greatest width 22 mm.; depth

about 16 mm.

Occurrence.—Helderbeeg Formation, Keyser Member. Keyser,

West Virginia.

Collections.—Maryland Geological Survey, U. S. jSTational Museum.

Pseudocrinites elongatus Schuchert

Plate XXXIV, Figs. 3, 4

Pseudocrinites elongatus Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii.

No. 1482, pp. 235, 236, pi. xxxv, figs. G, 7; text fig. 31.

Description.—Ambulacra prominent, extending around the entire

periphery of the theca and touching the column. As the top of the theca is

broken away, the exact number of brachioles cannot be counted, but, on the

basis of brachioles preserved and the close relationship to P. suhquadratus,

the total number on each side of an ambulacrum is .estimated to be be-

tween 26 and 28. Ambulacral groove large and deep; ambulacralia not

preserved. Basal pectinirhomb has about 65 dichopores, that of plates 12

and 18 and 75, and of plates 14 and 15 about 110.

As the various forms of Pseudocrinites are easily recognized on account

of their constant characters, the writer does not hesitate to describe this

16
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broken specimen as a new species. Its greatly elongate, narrow form dis-

tinguishes it from all the others. P. elongatus is closely related to P. sub-

quadratus, as both have the same general form, size of ambiilacral plates,

and sculpture, but the former is readily separated by being more elongate

with the sides of the theca straighter, and more especially by the far

greater size, being 2^ times larger than P. subquadratus.

Oral end of the only specimen broken away, but the length seems to

have been about 40 mm.; width 23 mm.; depth 17 mm.

Fig. 11.—Analysis of Pseudocrinites elongatus Schuchert.

Occurrence.—Helderberg Formation, Keyser Member. L. Perdew's

farm. Pleasant Valley, west of Martin Mountain.

Collection.—^U. S. National Museum.

Pseudocrinites perdewi Schuchert

Plate XXXIV, Figs. 5-7; Plate XXXV, Figs. 8-10

Pseudocrinites perdewi Schuchert, 1903, Amer. Geol., vol. xxxii, p. 238.

Pseudocrinites perdewi Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. 11,

No. 1482, pp. 236, 237, pi. xxxvi, figs. 1-3; pi. xxxix, figs. 8-10; text fig. 32.

Description.—General form pear-shaped, with the sides appressed.

Ambulacra wide, very prominent, with vertical angulated sides and fiat or

slightly trough-shaped oral surfaces. In specimen no. 1, the 2 am-

bulacra taper rapidly and extend along the periphery of the theca for one-

third its length. In no. 2, they are just one-half the length of the

theca, in no. 3, nearly two-thirds the length, while in no. 4, they are

about one-half the length. This shows that the length of mature

ambulacra is somewhat variable, extending from one-half to two-thirds

the thecal length. The ambulacrum nearest the anal region is always
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somewhat shorter. Number of brachioles on one side of each ambuladrum

varying with age, there being in the youngest known specimen (no. 1)

about 5, in a mature individual (no. 3) about 19, and in the largest ex-

ample (no. 4) about 22. Ambulacral grooves narrow in comparison with

the large size of the ambulacrals, and covered by very small rectangular

ambulacralia which are sliarply elevated into a median ridge. There are

usually from 10 to 12 ambulacralia to each ambulacral, but in different

specimens the number varies. The branches going to the brachioles at the

lateral ends of the plates have the ambulacralia as well developed as the

median series. Brachioles slender, composed of rather large, elongate,

smooth pieces. Those at the distal ends of the ambulacra have 6 pieces in

Fig. 12.—Analysis of Pscudocrinites perdeivi Schuchert.

a column 4 mm. long; seemingly these brachioles did not exceed 12 mm.

in length.

Anal area small, not prominent, and composed of 2 circles of plates.

The outer circle has from 7 to 9 pieces of unequal size, and the flat

pyramid has 7 or 8 equal triangular pieces. The madreporite is rather

large for Pseudocrinites, but the hydropore is minute, and both are placed

within a distinct hollow separating the ambulacra of one side. Basal

pectinirhomb smallest, that of plates 14 and 15 largest. Column slender,

tapering rapidly for a short distance from the theca, and composed oi

pieces of equal thickness. Length unknown.

This splendid large and odd Pseudocrinites is readily distinguished

from all other species of the genus by the short, high, and angulated

ambulacra. The form of the theca and the plate sculpturing are also

characteristic.
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The foiir following specimens represent four stages in the growth of this

specimen 1 .

Specimen 2 .

Specimcn'^3 .

Specimen"4 .

[jength

24 mm.
35 mm.
57 mm.

Width Depth Brachioles (total)

Itmm. 9 mm.
17 mm. 12 mm.
27 mm. 15 mm.
39 mm. i?20mm.

20 flichop.

42 (lichop.

53 dichop.
82 dichop.

34 dichop.
48 dicliop.

65 dichop.
114 dichop.

Rhomb 14-15

40 dichop.
58 dichop.
82 dichop.

148 dichop.

Occurrence.—iHelderbeeg FoRMAXioisr, Keyser Member. Keyser,

Virginia.

Collection- -Tj. S. Xational Museum.

Genus TRIMEROCYSTIS Schuchert

Trimerocystis peculiaeis Schuchert

Plate XXXIV, Figs. 8-10

Trimerocystis peculiaris Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

pp. 239, 240, pi. XXXV, figs. 1-3; text fig. 34.

Description.—Ambulacra prominent, rounded, extending along three

sides, bent around the excavated base of the theca, and touching the

Fig. 13.—Analysis of Trimerocystis peculiaris Schuchert.

column. Each ambulacrum has on one side about 30 brachioles, or 60 to

each ray, and about 180 on the entire theca. Brachioles apparently not

very stout nor long, and composed of rather large pieces. Ambulacral

grooves narrow, but deep, and covered by a series of small ambulacralia

arranged much as in Pseudocriniies perdetvi, with the pieces somewhat

larger.
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Basal pectinirhomb and that on plates 12 and 18, each with about 75

dichopores, and that on plates 14 and 15 with about 110. Madreporite

larg-e and the hydropore immediately in front of it somewhat larger than in

Pseudocrinites. Both are situated on plate 23. Anal pyramid composed

of 7 pieces, and surrounded by another circle of larger pieces of which there

appear to be 7 or 8. The anal area lies between plates 7, 8, 13, and 14.

Column very stout. Length unknown. Length of theca 35 mm. ; width

26 mm. ; depth 20 mm. Base of theca deeply excavated and occupied by a

stout column.

Occurrence.—^Helderbekg Formation, Keyser Member. Keyser,

West Virginia. Just below Gypidula zone.

Collection.—U. S. National Museum.

Subfamily CALLOCYSTINAE
Genus SPHy^ROCYSTITES Hall

Spii^rocystites multifasciatus Hall

Plate XXXIV, Figs. 11, 12 ; Plate XXXV, Figs. 1-4

Spharocystites multifasciatus Hall, 1859, Pal. N. Y., vol. iii, p. 130, pi. 7o

figs. 1-4, 1861.

Spluvrocystis -multifasciatus Haeckel, 1896, Beitr. Morph. u. Phyl. d. Echino

dermen, p. 133.

Spharocystites multifasciatus Jaekel, 1899, Stammesgeschichte der Pelmato-

zoen, i, p. 289.

Sphwrocystites multifasciatus Schuchert, 1903, Amer. Geol., vol. xxxii, p. 233,

Sphmrocystites multifasciatus Schuchert, 1904, Smith. Misc. Col., vol. xlvii,

pt. ii, No. 1482, pp. 250, 251, pi. xxxviii, figs. 1, 2; pi. xxxix, figs. 1-4; text

figs. 38, 39.

Description.—Ambulacra 4, branching rapidly and with no apparent

regularity, the branches varying from 14 in the youngest to 27 in the

largest theca. These spread between and around the anus and pectini-'

rhombs until the greater portion of the thecal surface is occupied by them,

obscuring the suture lines between the thecal plates. Brachioles widely

separated, about 3 in 5 mm. ; club-shaped, tapering to a point, and about

3 mm. long. Ambulacrals large, to each of which there are about 5

ambulacralia. Dichopores in sharply delimited, low, angulated, discrete

pits ; in other Mords, the grooves of the 2 parts of the pectinirhombs do not
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meet each other at the siTture lines of the j^hitep of which they are a part,

but are restricted to the prominent pits. From 40 to 45 grooves in each

pit. Anal pyramid depressed, composed of 6 pieces and surrounded by a

ring of 3 large aboral and 7 small oral pieces. Hydropore minute, closed

by a pyramid of 4 pieces, and situated immediately in front of the large

niadreporite occupying the greater portion of plate 18.

Fig. 14.^—Diagrams showing the manner and number of ambulacral branches in

a young, adult, and old specimen of Splicerocystites multifasciatus Hall.

Column slender, with about 16 stout and equally large segments be-

neath the theca, followed by others of unequal size of which the larger seg-

ments are widely separated. Length of one of the largest theca 19 mm.;

transverse diameter in both directions 24 mm. Another large theca has a

length of 19 mm. ; diameter in the direction of the tAVO upper pectinirhombs

23

Fig. 15.—Analysis of Spharocystites multifasciatus Hall.

20 mm., and in the opposite direction through the anus 22 mm. A greatly

depressed specimen has a length of 13 mm., and a diameter of 20 mm. A

young theca has a length and diameter of 9 mm. Base of theca more or

less excavated, greatest in the depressed specimens. Plate 12 rests on

basal plate 2.

Occurrence.—^Helderberg Formation, Keyser Member. Keyser,

West Virginia. Abundant. Cumberland, Maryland.

Collection.—Maryland Geological Survey.
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SPHiEROCYSTITES GLOBULAEIS Schuchert

Plate XXXIV, 'Figs. 13, 14; Plate XXXV, Figs. 5, 6;

Plate XXXVI, Fig. 1

Spharocystites globularis Schuchert, 1903, Amer. Geol., vol. xxxii, p. 2.33.

Sphwrocystites globularis Schuchert, 1904, Smith. Misc. Col., vol. xlvii, pt. ii,

No. 1482, pp. 252, 253, pi. xxxviil, figs. 3-5; pi. xxxix, figs. 5, 6; text figs.

40, 41.

Fig. 16.—Diagrams showing the number of ambulacral branches in two
specimens of Spharocystites globularis Schuchert.

Description.—Ambulacra branching with no apparent regularity, the

branches in adults varying between 9 and 14. Ambulacralia about 7 to

each ambulacral. Anal pyramid depressed, composed of 8 pieces, and sur-

<5^S7/
^^"-^/^'"'^^.> w

Fig. 17.—Analysis of Sphwrocystites globularis Schuchert.

rounded by a ring of 4 large and 10 small plates. Hydropore minute,

closed by a pyramid of 5 pieces, and situated immediately in front of the

elongate dumb-bell -shaped madreporite on plate 21. Column tapering

rapidly for a very short distance and then hardly at all throughout the re-

mainder of its length. Total length about 95 mm., with the root end

about 7 mm. high. First 11 segments beneath the theca thinnest, with
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angulated peripheries, followed by about 65 segments of nearly equal

size and rounded edges.

This species is readily distinguished from the associated S. multi-

fasciatus by the globular form of the theca, the non-excavated base, the

smaller number of ambulacral branches, thus causing the surface to

appear smoother; finally, by the higher position of ^jlate 12, which does not

attain the basal row as in that species.

Length of a large and regular theca 22 mm. ; transverse diameter 20-21

mm. Base not excavated. Plate 12 resting on plate 6 of the second circle.

Occurrence.—HELDErvBERG Formation, Keyser Member. Devil's

Backbone, Maryland; Iveyser, West Virginia.

Collection.—U. S. National Museum.

Sph.^rocystites glocularis var. ovalis Schuchert

Plate XXXVI, Fig. 2

Sphwrocystites globularis ovalis Schuchert, 1904, Smith. Misc. Coi., vol.

xlvii, pt. ii, No. 1482, p. 253, pi. xxxviii, fig. 6.

Description.—Associated with S. glohularis are specimens that attract

attention on account of their more elongate and regularly ovate thecse.

These specimens never attain the size of that species, however, and they

commonly retain a portion of the column, a feature much more rare than

in the variety oralis. In addition to the smaller size, and the rounded-

ovate outline of the theca, the variety is further distinguishable in always

having the 4 ambulacra less bifurcate. The number of branchlets varies

between 5 and 10, the average being 6 or 7. In 13 specimens, the ambu-

lacra divided as follows : 1 with 5 branchlets, 4 with 6, 4 with 7, 2 with 8,

1 with 9, and 1 with 10. In S. glohularis the average number of branch-

lets is between 10 and 12.

Occurrence.—-Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.
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qass CRINOIDEA
Order CAMERATA

Family THYSANOCRINIDAE

Genus THYSANOCRINUS Hall

Thysanocrinus eugenius n. sp.

Plate XXXVI, Figs. 3-7

Description.—Body medium in size, urn-shaped, truncate dorsally, the

infrabasals and the lower parts of the basals forming the base of the body

;

wall of body almost straight below arm bases. Infrabasals 5, protruding

beyond the periphery of column ; basals 5, largest of the calyx, extremely

convex; posterior basal larger than the rest and truncate above; the 4

lateral basals hexagonal, angular above ; radials larger than costals, very

convex and prominent heptagonal, angular below, truncate above ; costals

2x5, very convex, prominent, the first hexagonal, truncate above and

below, the second pentagonal, truncate below, angular above, each side of

angle bearing a distichal ; distichals 4 ( ?) x 10, the first larger than the

rest which are transversely elongate, the last one often bearing a short,

stout spine ; arras 10, simple, biserial, composed of alternating cuneiform

plates, and often bearing at fairly regular intervals a single spine or even

a pair; pinnules not seen; intercostals 3—one in the first series, large

hexagonal—two in the second series, hexagonal, smaller than the first and

situated above it and between the second costals ; interdistichals 5 or more,

small ; interradial areas much depressed below the radial ; anal interradial

wider than the others, the first plate large, conspicuous, highly convex,

resting on upper truncated edge of posterior basal and between the postero-

lateral radials, three plates in the second series, the middle one most

prominent and resting directly upon the first series, other series present

(indeterminate in specimens examined), the middle one always the more

prominent by its convexity. Stem and tegumen unknown.

Four individuals of this species are known to the writer. Of these two

have spinose arms while the others seem to be without this feature. Never-

theless, unless further collections show this to be other than a specific

variation, all must be regarded as one species.
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Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

CoUeciion.—U. S. National Museum.

Family MELANOCRINIDAE

Genus TECHNOCRINUS Hall

Technocrinus sculptus (Hall)

Plate XXXVI, Figs. 10, 11

Mariacrinus (Technocrinus) sculptus Hall, 1859, Pal. N. Y., vol. iii, p. 143,

pi. Ixxxvi, figs. 13, 14, 1861.

Description.—" Body unknown. Base urn-shaped, gradually expand-

ing above, abruptly expanded at the junction of the column : cavity for

the insertion of the column large. Basal plates marked by strong sharp

ridges, which diverge from the base to the upper margins, and unite upon

the lines in the direction from the angles to the base of the plates." Hall,

1859.

This species is known only from the basal and first radial plates. The

writer has not seen it.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland

(fide Hall).

Collection.—American Museum of Natural History.

Technocrinus striatus (Hall)

Plate XXXVI, Figs. 8, 9

Mariacrinus (Technocrinus) striatus Hall, 1859, Pal. N. Y., vol. iii, p. 142,

pl. Ixxxvi, figs. 12 and 5-11, 1861.

Description.—" Body unknown. Surface of plates marked by strong

elevated strise, diverging from the center. Basal plates four, wider than

long, small. First radial plates wider than high. Column small."

Hall, 1859.

This species is known only from the basal and first radial plates. The

writer has not seen it.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland

(fide Hall).

Collection.—American Museum of Natural Histoi^.
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Teciinocrinds andrewsi (Hall)

Plate XXXVIII, Fig. 2

Mariacrinus (Technocrinus) andrewsi Hall, 1859, Pal. N. Y., vol. iii, p. 141,

pi. Ixxxvi, figs. 1-4, 1861.

Technocrinus andrewsi Wachsmuth and Springer, 1897, Mem. Mus. Comp.
Zool., No. 20, p. 306, pi. xxiv, fig. 3.

Description.-—"A rather large species. Calyx to the arm bases hemi-

spherical
;
plates moderately convex, surrounded by sets of short marginal

ridges passing inward, three to four to eacli side of the plate, and by small

pits along the sutures; the center of the plates perfectly smooth. Basals

wider than high. Radials large, about as long as wide. First costals of the

form of the radial?, but considerably smaller ; the second still smaller,

narrower as well as shorter. Distichals one, axillary; supporting in the

calyx two rather large palmars, followed by several cuneate, interlocking

free plates, and these by two rows of subquadrangular pieces, united by a

sharply zigzag suture. Arms four to the ray, strong, fiat, and of almost

uniform width throughout. Pinnules contiguous. Interbrachials four

or five : 1, 2, 1, 1, all comparatively large. Column round, large, tapering;

the joints rather long and slightly rounded exteriorly." Wachsmuth and

Springer, 1897.

The writer has seen only the exterior mould of the lower part of the

calyx of an individual of this species. It is larger than Hall's type, but

the plates that can be made out indicate that it belongs to this species.

The type came from Cumberhmd.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland

(fide Hall), Hancock.

CoUsction.—Marjdand Geological Survey.

Technocrinus spinulosus (Hall)

Plate XXXVII, Figs. 1, 2

Mariacrinus (Technocrinus) spinulosus Hall, 1859, Pal. N. Y., vol. iii, p. 140,

pi. Ixxxv, flgs. 1-18, 1861.

Technocrinus spinulosus "Wachsmuth and Springer, 1897, Mem. Mus. Compt.
Zool., No. 20, p. 305, pl. xxii, fig. 3.

Description.—" Calyx subglobose, the arm bases slightly contracting.

Plates of the dorsal cup marked by a central spme or node, surrounded
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by smaller nodes, which vary in number among the plates. From the

nodes two to four parallel ridges pass out to the sides, and these are con-

tinued upon adjoining plates. Near the arm bases the ridges gradually

disappear, and the plates are marked only by a central spine.

" Basals four, of medium size, forming a shallow basin with five sets of

four ridges, each set communicating with those upon the radials. Eadials

and costals nearly as wide as long, decreasing in size upwards ; the second

costal but half the size of the first. Distichals one to each side of the

costal axillaries. The first palmar enclosed in the calyx. Arms twenty,

stout, rounded; composed at their bases of cuneate pieces, which interlock

farther up, and gradually become biserial. Interbrachials apparently

four. All other parts of the calyx unknown. Column slightly pentag-

onal, each alternate joint provided with a node or short spine at the

margin." Wachsmuth and Springer, 1897.

Two imperfect specimens from the Oriskany comprise all that the

writer has seen. The species is well marked and although the specimens

are imperfect they are readily recognized as belonging to this species.

Hall's type of this, as of all other species of this genus, was found near

Cumberland.

Occurrence.—Oeiskany Formation, Eidgely Member. Cumberland.

Collection.—U. S. National Museum.

TeCHNOCRINUS (?) LEPIDUS n. sp.

Plate XXXVII, Figs. 3-5 ; Plate XXXVIII, Fig. 1 ; Plate XXXIX

Description.—Specimen large ; calyx cup-shaped, depressed dorsally,

somewhat constricted at arm bases; plates generally highly convex,

smooth. Basals not discernible in specimens observed; costals 2, second

pentagonal and axial; distichals 2 x 10, the first usually hexagonal, the

second pentagonal, hexagonal or heptagonal and axillary; palmars 3 x 20,

of irregular shape, each second one bearing an arm ; intercostals 3, one in

the first series, hexagonal, situated above and between the radials and

between the first costals, two in the second series, situated between the

second and costals, and above and between the second costals and the

intervening intercostal of the first series ; interdistichals several (7-10), of

irregular size, shape and arrangement, all smaller than the corresponding
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distichals, some iiiucli smaller; interpalmars about 5, variable in size,

arrangement and shape; intera.xillaries 3, with supplementary smaller

ones between tl)e bases of the arms, the first interaxillary situated above

and between the first costals, the second and third succeeding in order,

each limited laterally by the palmars; between the bases of each pair of

arms originating from the same costal is one or more small plates.

Arms 20, biserial, extremely long and carrying multitudinous long

pinnules, composed of several acutely spheroid alternating plates which

are followed by regularly arranged alternating cuneiform plates. The

lower plates of the calyx cannot be made out with certainty in any of the

specimens at hand. The genus Technocrinus has been found so far only

in the Oriskany of Maryland. To it are referred provisionally certain

large, pinnuliferous specimens from the region of Hancock. These are

all in the form of natural moulds of the exterior. The interior casts

are ah'o found, but in the latter no arrangement of plates can be made

out. The chief difference between the genus as defined by Wachsmuth and

Springer and the specimens here referred to it, is in the distichals. When,

however, it is remembered that the definition of the genus was based on

two species, it is not surprising that such deviations should arise as other

species are discovered. Mr. Springer, to whom the specimens under con-

sideration were submitted, would refer them provisionally to this genus

and tlie writer is of the opinion that further collections will show this to

be correct. In one specimen the arms measure more than 23 cm. in length.

Occurrence.—Oriskany Formation, Eidgely Member. Cacapon

Bridge; Pennsylvania Sand Quarry, 3 miles north of Berkeley Springs,

West Virginia,

Collection.—Maryland Geological Survey.

Order FISTULATA
Family CALCEOCRINIDAE

Genus CALCEOCRINUS Hall

Calceocrincs marylan Ulcus n. sp.

Plate XL, Figs. 1-3

Description.—Body robust, laterally compressed. Basal disk of medium

size, highly convex. Basals three, probably anchylosed, the suture lines
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barely discernible. Anterior basal U-shaped, truncate anteriorly. Lateral

radials large, irregularly hexagonal, strongly convex and cinctured trans-

versely. Anterior radials small as compared with the laterals, triangular,

not in contact, apices ending near the bottom of a deep circular depression.

The first brachial of the anterior ray large, wider than high, quadrangular,

its lower angles in contact with the lateral radials and lower lateral

brachials. The lower lateral brachials two, separated by depression, but

evidently joined by syzygy, the suture lines, however, being discernible;

the lower one much wider than high, quadrangular, separated from the

radial below by a gaping suture ; the upper one pentagonal, axial, sup-

porting on its horizontal edge a vertically ascending arm, and on its

vertical side another axial plate which likewise bears an arm and a plate

and so on until the number of lateral arms is eight ; the axial plates form

a marked ridge running along the bases of the arms. Lateral arms

cylindrical, branching at about every fourth joint, which is nodose. An-

terior arm much more robust than the lateral, cylindrical, its plates sepa-

rated by deep incisions, not branching at least below the twelfth plate.

Anal plates two, triangular, separated from the basal disk by a deep semi-

circular fossa, and truncate above.

The upper surfaces jointly support a large anal tube which is larger

at its base than the anterior arm, and decreases in size upward at least to

the third plate where the tube disappears within the enfolding lateral

arms. The posterior half of this anal tube is composed of large semi-

cylindrical plates, but the anterior (interior) portion is invisible. Stem

robust, composed evidently of plates uniform in size. The species is based

on a specimen in the Museum of the Maryland Academy of Sciences col-

lected by John Widgeon. This specimen seems, however, quite distinct

from any heretofore described, and so far as the writer knows is the first

occurrence of this genus in the Lower Devonian. The writer is informed

that when found the stem was separated from the calyx so that only pre-

sumably are they the same individual. The upper portion of the arms has

been broken off.

Occurrence.—Oriskany Foemation, Eidgely Member. Quarry oppo-

site Keyser, West Virginia.

Collection.—Maryland Academy of Sciences.
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Family CYATHOCRINIDAE

Genus HOMOCRINUS Hall

HOMOCRINUS proboscidalis Hall

Plate XL, Figs. 4, 5

Homocrinus proboscidalis Hall, 1859, Pal. N. Y., vol. iii, p. 138, pi. Ixxxv, figs.

24, 25, 1861.

Description.—" Body subturbinate ; base large. Basal plates wider

than long, hexagonal. Eadial plates about as long as wide ; brachial plates

resting upon the truncated edges of the radial plates.

"Arms bifurcating upon the third brachial plate, and again upon the

third and fifth or sixth plate above the first bifurcation: bifurcation ap-

parently equal. Proboscis long, fusiform, very slender below, and acquir-

ing its greatest diameter at about two-thirds the distance from base of

body to summit of proboscis. Column unknovv'u.'"' Hall, 1859.

The writer has not seen this species.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland

(fide Hall).

Collection.—American Museum of Natural History.

Homocrinus haktleyi n. sp.

Plate XL, Fig. 6

Description.—Calyx small, broadly invert-conical, expansion regular

from base of calyx to base of arms. Under basals 5, pentagonal, the lateral

edges converging downward, lower edge coincident with the faces of the

column. Basals large, largest of the calyx, convex, the four laterally situ-

ated are pentagonal, the posterior hexagonal and truncate above bearing

the anal. Eadials alternating with the basals and resting above and between

the four simple and pentagonal, the right posterior one being not easily

made out, but apparently unlike others, upper edge of all notched but not

profoundly. Anal large. Lower arm plates rather small, wider than high

and profoundly convex, making the calyx deeply excavated between the

arm bases. Column pentagonal, enlarged above. Arms and tegmen

unknown.
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The species is based on one specimen in the collection of Mr. Hartley,

but is quite clearly marked as a new species. It is larger than any other

American form referred to this genus known to the writer except Horao-

crinus polyxo (Hall) from the Waldron Niagara. It has not, however,

the interplate ridges of that species and the radially situated plates are

not so deeply notched.

Occurrence.—Oriskany Formation, Eidgely ^Iember. Cumberland.

Collection.—Frank Hartley.

Family AGASSIZOCRINIDAE

Genus EDRIOCRINUS Hall

Edriocrinus saccdlus Hall

Plate XL, Figs. 7-12

Edriocrinus sacculus Hall, 1859, Pal. N. Y., vol. iii, p. 143, pi. Ixxxvii, figs.

1-22, 1861.

Edriocrinus sacculus Weller, 1903, Geol. Survey N. J., Pal., vol. iii, p. 342, pi.

xlv, figs. 3-5.

Description.—" Body more or less obconic or turbinate below and

cylindrical above, varying in its proportions of length and breadth. Base

varying in form from turbinate to hemispheric, solid, often obliquely

truncate or indented below : upper margin marked by six subangularly

concave depressions for the insertion of the radial and anal plates. Eadial

plates large, longer than wide, inserted into the depressions in the margin

of the base, gradually expanding towards the upper margin which is

thickened externally, slightly concave for the reception of the plates of the

arm. Arms broad at the base, composed of numerous very short trans-

versely linear plates, of which ten or twelve or more occur below the first

bifurcation : first bifurcation in the middle, and each side again bifurcat-

ing on the third or fourth plate above, with each division bifurcating once

or twice beyond this; making eight or ten or more divisions at the

extremities. Anal plates two, the lower large and of the same form as the

radial plates; the second one small and short. Proboscis and summit

unknown. Column, none ; affixed to foreign bodies by the solid base."

Hall, 1859.
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This is the most common criiioid of the Oriskany. Usually the arms

have been broken off but in the fine collection of Mr. Hartley is a group

of two, both of which are nearly perfect, and others preserving fragments

of the arms. It was upon collections from Cumberland that Hall based

his original description and account of the habits of the genus.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

EInobly Mountain, near Cumberland; east side Nicholas Mountain and

elsewhere in Maryland ; Franklin, West Virginia.

Collections.—Maryland Geological Survey, U. S. jSTational Museum.

Edriocrinus pocillii'-ormis Hall

Plate XL, Figs. 13-15

Edriocrinus pocilliformis Hall, 1859, Pal. N. Y., vol. ill, p. 121, pi. v, figs. 8-12,

1861.

Edriocrinus pocilliformis Meek and Worthen, 1868, Geol. Survey 111., vol. ill,

p. 370, pi. vii, figs. 5a, &.

Edriocrinus pocilliformis Keyes, 1894, Missouri Geol. Survey, vol. iv, pt. i,

p. 221, pi. XXX, fig. 7.

Edriocrinus pocilliformis Talbot, 1905, Amer. Jour. Sci., 4th ser., vol. xx,

p. 23, pi. iv, figs. 1-6.

Description.—" Base hemispheric or subturbinate, often less than a

hemisphere, externally smooth or finely granulate : upper margin scolloped

with five large and one smaller depression for the insertion of the radial

and anal plates. Interior more or less deeply concave, with depressions

corresponding to those on the edge of the cup ; the concavity not parallel

to the exterior convexity. Eadial plates and arms unknown." Hall, 1859.

" Infrabasals present but so fused that their number is uncertain.

Height from one-half to two-thirds that of the cup as ordinarily found.

Basals five, completely fused with each other and with the infrabasals or

distinguished from the latter as a narrow protruding band. Suture lines

sometimes apparent on the interior. Upper margin scolloped for the at-

tachment of the radials and the anal plates. Pleight about half that of the

infrabasals. Radials five, often as high as the infrabasals and basals com-

bined, and like them, fused to form a part of the cup. In most instances,

however, the suture lines between the radials are plainly discernible. As

a rule, the union between the radials and basals is not so strong as that of

17
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basals with infrabasals ; and the cnp is generally broken oiT at the top of the

basals. Since in no specimens are brachials preserved, the union of

brachials with radials must have been still weaker. Anal plates as high as

the radials, but only half as wide. Eadials and anal gently convex, sloping

in all directions from the center of the plate. Arms and ventral disc un-

known. The attachment scar is visible on a number of specimens, and in

some is a short distance up on the side of the cup, rather than on the

bottom." Talbot, 1905.

Occurrence.—Heldeeberg Formatioin, New Scotland jMember.

Cumberland, Maryland ; Cherry Eun, West Virginia.

CoJlections.—Maryland Geological Survey, U. S. National Museum.

VERMES
Class ANNELIDA
Genus CORNULITES Schlotheim

CORXULITES cingulatus Hall

Plate XL, Fig. 16

Cornulites cingulatus Hall, 1S88, Pal. N. Y., vol. vli, p. 20 (supplement to

vol. v), pi. cxvi, fig. 29.

Cornulites cingulatus Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3, p. 27,

pi. ii, figs. 35-38.

Cornulites cingulatus Weller, 1903, N. J. Geol. Survey, Pal., vol. iii, p. 272,

pi. xxxli, fig. 3.

Description.—" Tube very ilexuous, with regularly transverse but un-

equally distant, sharply angled or evenly rounded annulations." Hall,

1888.

" Shell having the form of a gradually tapering, more or less curved

or flexuous, annulated cone. On the internal casts the annulations have

the aspect of insheathed cones, the slope being abrupt below and gradual

above. The width of the annulations is variable, but is usually a little less

than 1 mm. ; tliey are somewhat irregular, there occasionally being one

which does not entirely surround the tube." Weller, 1903.

A single specimen from the Keyser member appears to belong to this
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species and is llie only one which the writer has seen from the Lower

Devonian of the State.

Occurrence.—Helderberg Formation, Keyser Member. Pinto.

Collection.—U. S. National Museum.

MOLLUSCOIDEA
Class BRYOZOA

Order CTENOSTOMATA
Family RHOPALONARllDAE

Genus RHOPALONARIA Ulrich

Ehopaloxaria attenuaia Ulrich and Bassler

Plate XLYI, Kg. 1

Rhopalonaria attenuata Ulrich and Bassler, 1904, Smith. Misc. Coll., vol.

xlv, p. 268, pi. Ixvi, figs. 4, 5.

Description.—Several imperfectly preserved specimens from the Keyser

limestone at Cash Valley agree very well with this widely distributed

Silurian species, although it is possible that better specimens might show

more relationship to the Devonian species of the genus. The various

forms of Rhopalonaria are exceedingly alike and in the absence of good

specimens, close specific determination is almost impossible. It must also

be remembered that in this genus practically all the species are repre-

sented only by the clay filled or empty excavations left by the parasitic

zoarium which excavated the surface of its host.

The zoarium of Rhopalonaria attenuata is adnate, and is usually about

half embedded in its host which most often is a coral, crinoid stem, or

brachiopod. The zoa?cia are unknown, in fact the excavations undoubtedly

represent only the creeping basal portion of the zoarium. As will be noted

from fig. 1 on pi. xlvi, this basal portion consists of well-defined fusiform

internodes or colls connected by delicate stolons, all being arranged in a

pinnate manner. The extreme tenuity of its parts and the rigidity of their

arrangement are particularly characteristic of the present species.

Occurrence.—Helderberg Formation, Keyser Member. Cash

Valley.

Collections.—Maryland Geological Survey, U. S. National Museum.
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Family ASCODICTYONIDAE

Genus ASCODICTYON Nicholson and Etheridge, Jr.

ASCODICTYON SILURIENSE Vine

Plate XLVI, Fig. 2

Ascodictyon stellatum var. siluriense Vine, 1882, Quart. Jour. Geol. See.

London, voL xxxviii, p. 52, figs. 1, 2.

Ascodictyon stellatum var. siluriense Vine, 1884, Ann. & Mag. Nat. Hist., ser.

V, vol. xiv, p. 81.

Ascodictyon stellatum var. siluriense Vine, Proc. Yorkshire Geol. and Polyt.

Soc, vol. ix, p. 184, pi. xii, flg. 6.

Ascodictyon siluriense Vine, Proc. Yorkshire Geol. and Polyt. Soc, vol. xii,

p. 88, pi. ii, fig. 1.

Ascodictyon siluriense Ulrich and Bassler, 1904, Smith. Misc. Coll., Quart.

Issue, vol. xlv, p. 286, pi. Ixviii, figs. 11, 12.

Description.—Vesicles pyriform, small end more or less drawn out,

0.1 mm. to 0.2 mm. in diameter, and 0.3 mm. to 0.5 mm. in length, ar-

ranged in clusters of four to eight, with groups of four or five occurring

oftener than six to eight. Connecting threads about 0.03 mm. in thick-

ness, comparatively straight, with clusters of vesicles occurring at in-

tervals of 2.5 mm. or more.

The Maryland specimen identified with this widespread Silurian

species agrees in all essential details with the above description. The

preservation of this specimen, however, is not of the best and it is possible

that more material may show differences of varietal if not specific im-

portance.

The only known specimen from this horizon is incrusting a brachiopod.

Occurrence.—Helderbetig Formation, Keyser Member. Cash Valley.

Collection.—U. S. National Museum.

Order CYCLOSTOMATA
Family CERAMOPORIDAE

Genus CERAMOPORA Hall

Ceiuvmopoea ? incondita n. sp.

Plate XLI, Figs. 13-17; Plate XLIV, Figs. 1-3

Description.—Zoarium beginning as a crust on foreign bodies which it

may cover entirely or spread beyond, often growing by superposition of
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layers 3 to 5 mm. in thickness, into small, irregular, sometimes knotty-

masses. Surface rough, apparently without well-distinguished maculse.

Zocecial apertures nearly or quite direct, irregular, more often ovate than

of any other shape, the lunarial side commonly the most narrowly curved

part of the outline; 4 to 5 in the space of 3 mm. Mesopores very variable

in size and distribution, averaging about two to each zooecium and usually

less tlian half the diameter of the latter, though sometimes exceeding that

dimension. Lunarium crescentic in shape when normal, but usually ap-

pearing more like irregularly disposed knots arising from the wall.

In vertical section the walls of the tubes are at first rather thin ; how-

ever, they soon increase in thickness and become very irregular with alter-

nating light and dark spots, and here and there evidence of a large con-

necting pore. The mesopores which give one more the impression of an

irregular cellular or spongy tissue than of tubes, originate with the thick-

ening of the zocecial walls. Thin diaphragms occur in the zocecial tubes,

usually a little more than their own diameter apart.

In tangential sections the proximal portions of the tubes are thin walled

and prismatic, farther out they are irregularly ovoid with thick, almost

spongy, walls in which it is difficult to distinguish the hmarium. In

certain areas, probably representing maculae, which occur at long intervals,

the mesopores are more abundant than in the intervening spaces.

This peculiar species agrees fairly well in internal structure with

Ceramopora imhricata, the type of the genus, excepting that it has not

the basal spongy tissue characterizing that fomi, and has diaphragms

which have not been discovered in G. imbricata. But the zooecia and meso-

pores have the same indefinite wall structure and large openings in the

walls allowing neighboring tubes to communicate Avith each other and

the interstitial pores, that, in connection with the peculiar basal tissue,

caused Ulrich ' to restrict the genus Ceramopora to the type species. Con-

tinued studies have caused us to think less of the basal tissue as a diag-

nostic character, yet the genus remains sharply distinguished from the

other genera of the family.

Occurrence.—Helderberg Formation, Keyser Member. Abundant

near Cumberland, Pinto, Maryland ; Keyser, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

' GeoL Surv. Illinois, vol. viii, 1890, p. 493.
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Family FISTULIPORIDAE

Genus FISTULIPORA McCoy

FiSTULirORA MACULOSA (Hall)

Plate LI, Figs. 1, 2

Callopora maculosa Hall, 1883, Rept. State Geol. N. Y. for the year 1882, pi.

xiv, figs. 1-8.

Lichenalia maculosa Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 30, pi. xiv,

figs. 1-8.

Description.—Zoarium consisting of irregular, explanate, layers which

by superimposition often form large masses. The individual layers vary

in thickness from 1 to 8 mm. and exhibit a strongly wrinkled epitheca on

the under surface. Zocecial apertures broadly oval; length .33 mm., width

.25 mm., irregularly disposed, sometimes in contact but most often sepa-

rated by vesiculose interspaces. Surface marked by macule whose centers

are distant from each other by about 6 mm.

N"ot uncommon in the ]!v"ew Scotland limestone at several localities in

New York.

Occurrence.—Helderberg Formatiox, Xew Scotland Member.

North foot of Moore Knob, Washington County.

Collection.—JJ. S. National Museum.

Genus FISTULIPORELLA Simpson i

Description.—" Zoarium laminar or massive from superposition of suc-

cessive layers of growth; cells tubular; pseudoseptate ; apertures sub-

circular, enclosed in a sloping, polygonal, vestibular area. On the inter-

apertural surface, in addition to the vesicular cavities, are small oval

apertures, with equally elevated peristomes; intercellular space vesicu-

lose." Simpson, 1894.

Type : Fistulipora constricta Hall. Hamilton of New York.

The only peculiarity mentioned in the above description is the presence

of " small oval apertures, with equally elevated peristomes " on the ele-

vated interzocecial spaces. As the writers understand the type species, Mr.

Simpson failed to grasp the most essential characters distinguishing that

species, in common with a number of other forms, from other genera of

' Fourteenth Ann. Rept. State Geol. N. Y. for the year 1891, p. 560.
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the family, and, iu particular, Fistulipora. The elevation of the inter-

apertural space to form the so-called vestibular area is by no means a

constant character even in the same individual of F. constricta. Then as

to the oval interzocecial cells, they are distinguishable only where the sur-

face has been somewhat worn ; the perfect condition, which is clearly in-

dicated on some of the specimens, showing that they are only remnants

of an extra superficial, cellulose tissue formed by the abundant develop-

ment and lateral confluence of rod-like prolongations of the walls of the

vesicles through the dense outer layer that occurs in all Fistuliporidas.

Possibly these oval outlined remnants in F. constricta lodged a distinct

type of zooid, since very similar cells occur in other species in which the

superficial cellulose tissue is very incompletely developed.

The writers conception of the essential characters of the generic group

for which the name Fistuliporella is adopted, is based principally upon the

either isolated and spine-like or laterally confluent prolongations of the

interstitial walls, which in the former case appear as mere granulations or

spines upon the surface, and in the latter form a wholly superflcial, cellu-

lose tissue. In tangential sections, these structures are seen to be de-

veloped only in the outer parts of the zoarium, beginning as swellings of

the walls of the vesicles just before the development of the dense tissue

characteristic of the mature region. In this dense tissue through which

these structures pass, they appear either as isolated dots or as laterally

united rows of such dots, their position in all cases corresponding to that

of the wall of the last interstitial vesicle. Used in this sense, the genus

will include, besides Simpson's type, Lichenalia cornuta and. L. ramosa

Hall and Simpson, Fistulipora eriensis, sjtinulifera, and utriculus Rom-

inger, and F. interaspera Hall and Simpson, from the Hamilton, the

species next described and several undescribed forms from the Niagaran

strata.

Fistuliporella cumulata n. sp.

Plate XLI, Figs. 1-5

Description.—Zoarium forming by the superposition of successive layers

of growth, rounded or irregular masses 20 to 30 mm. in diameter; indi-

vidual lavers 1 to 3 mm. in thickness. Surface even, but exliibiting
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sharply defined, subsolid, slightly depressed, grano-cellulose maculaj at

regular intervals of about 2 mm. measuring from center to center.

Zocecial apertures trilobate or subcircular, very slightly oblique, small, 8 to

9 in 2 mm., those surrounding the maculse, little, if any, larger than the

others. Lunarium prominent, sharply elevated, forming about one-third

or a little less of the circumference of a zooecium. Interzooecial spaces flat

or gently convex and abundantly granulose.

In sections the zocecia are seen to be circular in the less matured region

but strongly trilobate in the superficial region ; here also the lunaria are

well developed. In the maculae and interzooecial spaces the granulse are

arranged in rows corresponding with the outer walls of the vesicles. The

vesicles are small, usually in two rows between neighboring zocecia. At

the surface they are, as is usual in this genus, filled with a dense secondary-

deposit of tissue through which, however, the rods terminating in the

superficial granula;', penetrate. As may be seen also in vertical sections,

these rods are almost limited to the dense outer deposit. The zcecial tubes

have diaphragms distributed rather regularly at intervals about equalling

their own diameter. Vesicles rather regularly arranged, averaging 9 to

10 in .5 mm. vertically.

This form is closely allied to the Hamilton species F. cornuta (Hall

and Simpson), but is smaller in all its dimensions except the size of the

zoarium. In form and size of its zocecia, it agrees more closely with an

undescribed species occurring in the Waldron shale of Indiana.

Occurrence.—Heldeebeeg Formation, Keyser Member. Cash

Valley, Pinto, Maryland ; Keyser, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Fistuliporella quinquedentata n. sp.

Plate XLI, Figs. 6-8

Description.—Zoarium forming a thin crust on foreign bodies, usually

some cyathophylloid coral. Macul.ie distinct, substellate, on a plane with

the general surface, of moderate size, grano-cellulose. Zooscial apertures

somewhat transverse, the circumference usually appearing a little

straightened on the lunarial side, though in fact more sharply curved
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about the middle of the lunarium. Interzocecial spaces finely spinulose or

appearing cellulose, usually flat, occasionally a little convex, the average

width less than the diameter of the zooecial apertures ; 6 to 7 of the latter

in 2 mm. Peristome very thin; lunarium but slightly thicker and more

elevated, though never very prominent, and carrying three tooth-like

projections that are clearly distinguishable at the surface only when the

specimen is exceptionally well preserved.

The most striking peculiarity brought out by tangential sections is the

three denticles on the lunarium, which, with the usually free ends of the

lunarium, project into the zooecial cavity, giving the posterior side of its

circumference the quinque-dentate character that has suggested the name.

In other respects, the internal characters are as usual in species of

Fistuliporella. Unless these three extra denticles are comparable with the

lunarial pores of Anolotichia they are to be considered as a unique feature

among Paleozoic bryozoa.

Among stratigraphically associated bryozoa, Lioclema pulcliellum pre-

sents considerable zoarial resemblance, but its internal, as well as finer

superficial characters, are so different that it is not likely to be confused

with this Fistuliporella.

Occurrence.—Heldeubekg Formation, Keyser Member. Iveyser,

West "Virginia.

Collection.—U. S. National Museum.

Fistuliporella minima n. sp.

Plate XLIII, Figs. 13-16

Description.—Zoarium, in the only specimen seen, a depressed globular

mass about 20 mm. in diameter, composed of numerous thin, closely super-

posed layers, 1 to 3 mm. thick, of which the first probably grew upon some

foreign body. Surface, where well preserved, showing small, subsolid

maeulfB raised into low monticles, a trifle less than 2 mm. apart, measur-

ing from center to center. Zooecia very small, their apertures rounded

or somewhat obscurely trilobate and sunk in depressions so that the

lunarium is scarcely discernible at the surface, 11 to 12 in 2 mm. Inter-

apertural spaces a little narrower than the zooecial tubes, ridge-like, and,

in common with the maculae, minutely granulose.
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On account of the partial silicification of the specimen, the thin sections

prepared are not wholly satisfactory. They show sufficient of the struc-

ture,.however, to leave no doubt of the generic affinities.

The extraordinarily small size of the zocecia is the character principally

relied upon in distinguishing this species, and it is so obvious when com-

pared with associated bryozoa that there is no reasonable chance of con-

fusing it with any other species known from these rocks.

Occurrence.—Helderberg Formation, Keyser Member. Cash

Valley, Maryland ; Keyser, West Virginia.

Collection.—U. S. National Museum.

riSTULIPORELLA MARYLANDICA n. sp.

Plate XLV, Figs. 8-11; Plate XLVIII, Fig. 4

Description.—In the general stracture and size of the zooecia this

species resembles Fistuliporella cumulata but the difference in its method

of growth, number and arrangement of the granules, tabulation of the

zocecia and distribution of the vesicles are sufficient for its easy recogni-

tion. F. cii-mulata grows into rounded masses by the superposition of

successive zooecial layers, has very numerous and regularly arranged

granules, diaphragms in the zooecial tubes their own diameter apart and

crowded vesicules, while F. marylandica is ramose in growth with solid

branches, has few granules and these irregularly arranged, very few and

generally no tabukie developed in the zooecial tubes and less crowded

vesicles. Another internal characteristic of the present species is the

occurrence of six to eight granules in the lunarium.

Occurrence.—Helderberg Formation, Keyser Member. Cash

Valley.

Collections.—Maryland Geological Survey, U. S. National Museum.

Fistuliporella maynardi n. sp.

Plate XLVI, Figs. 3-7

Description.—Zoarium incrusting some foreign object, usually a coral,

but forming a lamellate expansion by the superposition of several layers.

Surface smooth, with well-marked solid macula? at intervals averaging 3
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mm. Zooecia rounclccl, 5 to 6 in 2 mm., witli a small distinct lunarium

overarching the cavit3\ Interzocecial space tlat and granulose in some

portions of a specimen, but in others, probably more mature areas of the

same zoarium, occupied by a ridge-like wall bearing the small overarching

lunarium and causing the aperture to be enclosed in a polygonal area.

Internally this species is very similar to associated species of the genus

as indicated on pi. xlvi, although a marked difference is noted when the

thin section passes through the outer ridge-like wall. This latter character

in connection with the growth habit and dimensions of the zooecia is suffi-

cient for its ready recognition.

Occurrence.—Helderberg Formation, Keyser Member. Cash

Valley.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus CHILOTRYPA Uliich

Zoarium small, ramose; branches hollow, lined internally with an

epitheca, the central tube being narrow and equal in diameter throughout,

or rather large, with irregular contractions and expansions. Zoa^cial

apertures elliptical, oblique, the lower margin thickened and elevated

;

diaphragms few or absent: interstitial vesicles commonly occupied by a

dense calcareous deposit near the surface.

Type: CMlotrypa Mspida Ulrich, of the Chester.

The species described below^, together with others discovered in the past

ten years, necessitates a slight change in the original diagnosis of the

genus. The description and original figures of Callopora venusta Hall,

the type of OcBlocaulis Hall and Simpson, indicate that Ccelocaulis is

a synonym for Chilotrypa. However, in Natui'al History of New York,

Palaeontology, Vol. VI, pi. 23a, additional figures are given and these

indicate other relationships for Coelocaulis, figs. 1 and 2 showing alliance

with Diamesopora, while figs. 3 to 5 indicate relationship with Lioclema

or possibly Nicholsonella. It is impossible that these various figures could

have been made from specimens belonging to the same species or even

genus, and until the original specimens are reexamined and their char-

acters verified, the validity of Coelocaulis as a genus must remain doubtful.
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ChILOTRYPA MICROrORA n. sp.

Plate XLI, Figs. 9-12

Description.—Zoarium rising into irregularly inflated, hollow branches,

expanding in the specimens seen, from 5 mm. to about 10 mm. before

bifurcation takes place; thickness of zoarial wall usually but little more

than 1 mm. Surface even, but presenting well defined, though small,

subsolid maculae, about which the zooecia are arranged in a radial manner

;

zocecial apertures very small, broadly elliptical, a little the highest on the

lower or lunarial side, causing them to appear as opening somewhat

obliquely; diameter of a single zooecium .10 to .12 mm., with about 8 in 2

mm. Interzooecial space one and a half to three times the width of a

zooecium, smooth and slightly concave.

The deposit of sclerenchyma in the interzooecial spaces at and near the

surface, characteristic of the genus, is shown in thin sections. Vertical

sections through the center of a branch show the central tube to be wide

and irregularly contracting and expanding; the zooecia are seen to arise

from the epitheca, to run nearly parallel with it in the short immature

region and then turn abruptly outward to form the mature region. Dia-

phragms thin, few, two or three being developed in the mature region

only. Interzooecial spaces are filled with large vesicles which become

smaller and more numerous toward the surface, and at the surface itself is

seen the dense calcareous deposit. In tangential sections, at a level below

the deposit, the large, angular vesicles are shown forming but a single

row between the small elliptical or nearly circular zooecia. The lunarium

is not sharply defined, being distinguished chiefly by a slight thickening

of about half the circumference of each zooecium. One to three lucid

spots may usually be distinguished in the lunarium.

The extraordinarily small size of the zooecia, coupled with unusually

large interstitial vesicles, characterize this species so sharply that compari-

sons are unnecessary. FistuIiporeUa minima, an associated form, re-

sembles this species somewhat in the size of the zooecia, but its different

habit of growth, granulose surface, distinct lunarium, and unlike internal

structure, make up an assemblage of characters so obviously dissimilar that

confusion between them is scarcely possible.
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Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.

Chilotrypa constricta (Hall)

Plate L, Figs. 13-15

Trematopora ? constricta Hall, 1883, Rept. State Geol. N. Y. for the year 1882.

pi. X, figs. 14-19.

Diamesopora constricta Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 19, pi. x,

figs. 14-19; pi. xxiiio, fig. 7.

Description.—This neat little species is readily distinguished from all

the associated ramose bryozoa, first by its hollow branches, with their

inner surface covered by an epitheca, and second by the strongly elevated

margin of the zooecial apertures. Measuring in a longitudinal direction

7 to 8 zooecia are found in 2 mm.

The arrangement of the apertures is usually in the regular alternating

and imbricating manner shown in fig. 14, although occasionally they are

less regular as indicated in fig. 15.

Occurrence.—Helderberg Formation, New Scotland Member.

North foot of Moore Knob, Washington County.

Collection.—U. S. National Museum.

Suborder TREPOSTOMATA
Family HETEROTRYPIDAE

Genus CYPHOTRYPA Ulrich and Bassler

Cyphotrypa corrugata (Weller)

Plate XLII, Figs. 5-9 ; Plate XLIV, Fig. 4 ; Plate LII, Figs. 1, 2

Monotrypa corrugata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 223, pi.

xviii, figs. 1-5.

Description.—Zoarium forming petasiform, hemispherical or rounded

masses from 15 to 50 mm. in diameter; basal side usually epithecated;

maculae' not elevated, consisting of large zooecia, the largest attaining

* In the terminology heretofore in use, the term " macules " is generally

restricted to spots or clusters of cells composed principally of mesopores or

closed vesicles, but as these clusters are morphologically the same in all the

types of bryozoa having them, it will be conducive to uniformity in description

to apply the one term " macute " to all clusters, whether composed of meso-

pores, closed vesicles, or merely of larger zocecia."
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twice the diameter of tliose in the intermaciilar spaces; zooccia thin-walled,

polygonal, 7 to 8 in 2 mm., counting from the center of a macula ; acan-

thopores not observed at the surface nor are they always present in thin

sections, remaining apparently undeveloped in certain periods of growth

;

in other sections from the same specimen, each angle of junction may be

occupied by one, and in some eases they attain considerable size as shown

in the figures. True mesopores apparently wanting, the occasional small

cells seen probably being young zocecia. Diaphragms occur in the tubes

at distances varying from one to two times their own diameter apart.

This abundant species, in its growth and general characteristics, re-

sembles the Amplexopora petasiformis (jSTicholson) of the Cincinnati

Eden and the two Devonian species, Monticidipora ? monticula White of

the Hamilton of Iowa, and M. irinteri Xicholson, of Germany. Neither

of the two species last mentioned is known to have acanthopores, while the

Ordovician species has duplex walls. We know of no associated species

with which C. rotundata can be confounded.

The species also occurs in the Lower Decker Ferry at Nearpass Quarry,

near Port Jervis, New York.

Occurrence.—Helderbekg Formation, Keyser Member. Keyser,

West Virginia; Cash Valley, Pmto, Maryland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Family BATOSTOMELLIDAE

Genus BATOSTOMELLA Ulrich

Batostomella ixterporosa n. sp.

Plate XLV, Figs. 1, 2; Plate XLVIII, Fig. 5

Description.—Zoarium ramose, branching at intervals, varying from 5

to 15 mm., branches cylindrical, 2 to 3 mm. in diameter; surface smooth,

the acanthopores in well-preserved specimens giving it a hirsute appear-

ance ; zooecia circular to slightly polygonal, 7 to 8 in 2 mm., generally

separated by a roAV of rounded mesopores variable in size ; acanthopores

numerous, usually about six surrounding a zocecium. Diaphragms ap-

parently wanting in both zoacia and mesopores.
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The numerous mcsopores opening at the surface distinguish this species

particularly. Externally the species suggests Lioclema, but thin sections

readily establish the generic position.

Occurrence.—Helderberg Foriiatiox, Keyser Member. Devil's

Backbone.

Collections.—Maryland Geological Survey, D". S. National Museum.

Genus CALLOTRYPA Hall

Callotrypa striata (Hall and Simpson)

Plate L, Figs. 5-8

Callopora (Callotrypa) striata Hall and Simpson, 1887, Pal. N. Y., vol. vi, p.

26, pi. xi, figs. 38-41; pi. xxiii, figs. 13, 14.

Description.—This small, solid, ramose species may be readily dis-

tinguished from all associated bryozoa by the abundant mesopores, sepa-

rating the oval apertures and by the prominent spines at the base of each

aperture. Frequently the mesopores are elongated and so disposed that

they give a finely striated appearance to the surface. The zooecial aper-

tures average .17 of a mm. in length with a width about three-fourths the

length.

Occurrence.—Helderberg Formation, New Scotland Member.

North foot Moore Knob.

Collection.—U. S. National Museum.

Callotrypa macropora (Hall)

Plate L, Figs. 9, 10

Callopora macropora Hall, 1883 (in part), Rept. State Geol. N. Y., pi. xi,

figs. 23-29.

Callopora {Callotrypa) macropora Hall and Simpson, 1887, Pal. N. Y., vol. vi,

p. 24, pL xi, flgs. 25-29; pi. xxiii, figs. 15-19.

Callotrypa macropora Simpson, 1897, 14th Ann. Rept. State Geol. N. Y. for

the year 1894, pL xviii, figs. 12-14.

Descripiion.—Zoarium of solid, ramose, frequently bifurcating

branches, varying from 1 to 2 mm. in diameter. Zooecial apertures polyg-

onal, rather thick-walled, 5 to G in 2 mm. Mesopores small and irregu-

larly distributed.
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The only specimens of this species which have been seen are silicified,

and these do not show the internal structure. It is possible that when thin

sections are made of calcareous specimens G. macropora may be found to

be a species of either Eridotrypa or Batostomella.

Occurrence.—Helderberg Formation, New Scotland Member.

North foot of Moore Knob.

Collection.—U. S. National Museum.

Genus ERIDOTRYPA Ulrich

Eridotrypa parvulipora n. sp.

Plate XLIII, Figs. 5-8 ; Plate XLIV, Figs. 7, 8

Description.—Zoarium consisting of slender, cylindrical ramulets,

generally about 2.5 mm. in diameter, increasing to 3 mm. just before

bifurcation which occurs at intervals of from 10 to 20 mm. Surface even,

the macule of larger cells, which are usually quite inconspicuous, gen-

erally including from one to three open interspaces. Zooecial apertures

oblique and rather regularly arranged longitudinally in young examples,

becoming more direct and polygonal with age, thin walled, 8 to 9 in 2 mm.

Acanthopores small, usually seen only in sections and on well-preserved

surfaces; irregularly distributed, wanting, apparently, over considerable

spaces ; when most abundant, three or four surround a zooecium. Meso-

pores few, almost restricted to the macular, always inconspicuous ex-

ternally, generally discernible in thin sections only.

In thin sections the vertical sections show that the zooecial tubes are

thin-walled in the axial region, becoming moderately thickened in the

short peripheral zone. The diaphragms, one to three, usually two in each

tube, are developed only in the bend from the axial to the peripheral

regions. None have been observed in the mesopores. The minutely

stippled structure of the walls characterizing species of this and related

genera is but obscurely shown in tangential sections—probably because of

defective preservation.

This form has all of the characters of the long-lived genus Eridotrypa

and is rather closely related to the Trenton types. The zorecia, however,

are smaller and the longitudinal arrangement of their apertures more pro-

nounced than in any other species having equally large zoaria.
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Occurrence.—Helderberg Formation, Keyser Member. Keyser

(types), Cherry Run, West Virginia; Cumberland, Maryland.

Collection.—U. S. National Museum.

Eridotrypa corticosa (Hall)

Plate L, Figs. 11, 12

Trematopora (Chwtetcs) corticosa Hall, 1883, Kept. State Geol. N. Y. for the

year 1882, pi. x, figs. 1-10; pi. xiii, fig. 4.

Trematopora ? (Trematella ?) corticosa Hall and Simpson, 1887, Pal. N. Y.,

vol. vi, p. 15, pi. X, figs. 1-10; pi. xiii, fig. 4; pi. xxiii, fig. 20.

Description.—Zoarium solid, ramose, frequently branching, sometimes

at an angle of 90°
; diameter from -t to 5 mm. Zocecia thick-walled, polyg-

onal, G to 7 in 2 mm. At the surface the walls are strongly elevated and

sometimes coalesce, forming an irregiilar ridge. Mesopores few or want-

ing entirely.

The polygonal zocecia with their- thick walls, will distinguish this from

other of the small associated ramose bryozoa.

Abundant in the New Scotland limestone near Clarksville, New York.

Occurrence.—Helderberg Formation', New Scotland Member.

North foot of Moore Knob, Washington County, Corriganville.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus LIOCLEMA Ulrich

Lioclema subramosdm n. sp.

Plate XLIII, Figs. 1-4; Plate XLIV, Fig. 5

Description.—Zoarium subramose or irregularly ramose, the branches

sometimes intertwining to form thick clumps; the largest mass of this

kind seen, although incomplete, being 90 mm. in length and 50 mm. wide.

The free branches vary from 10 to 15 mm. in diameter. Surface smooth,

the maeulse, composed of slightly larger zocecia and mesopores, never rising

into tubercles or nodes, and being, on the whole, inconspicuous. Zocecia

6 to 7 in 2 mm., more or less polygonal, usually about two-thirds separated

by large, angular mesopores. The number of mesopores varies, the sur-

face of the same specimen sometimes showing them to be few and again

18
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so numerous as to isolate the zorecia. Acanthopores inimerous, small,

noticeable only on exceptionally well-preserved surfaces.

In tangential sections showing the fully matured condition, each

zooecium has from 2 to 4, commonly 3, of the small acanthopores in its

walls. The latter are of medium thickness for the genus, and about twice

as thick as walls separating adjoining mesopores. The zocecial tubes in

vertical sections are seen to be without diaphragms in the axial region

and to have, according to the size of the specimen sectioned, from 1 to 3

in the peripheral. The mesopores, on the contrary, have numerous dia-

phragms, these being distant from each other their own diameter or less.

This species is closely related to L. wilmingtonensts Ulrich on the one

hand, and L. occidens (Hall and Whitfield) on the other, differing from

the first, which is from the Eichmond of Illinois, in having the diaphragms

less crowded in the mesopores, and from the latter, a common species in

the Upper Devonian of Iowa and Missouri, in having these structures

more numerous. L. suhrainosum differs from both the species mentioned

in having much fewer mesopores, while its acanthopores are both more

numerous and stronger.

Occurrence.—Heldekberg Formation, Keyser Member. Keyser,

West Virginia ; Cash Valley, Maryland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Lioclema pulchellum n. sp.

Plate XLIII, Figs. 9-12

Description.—Zoarium incrusting foreign objects and varying from .5

to 1.0 mm. in thickness ; surface even, the clusters of large cells or meso-

pores being scarcely discernible. Zooecia subcircular to slightly petaloid,

5 to 6 in the space of 2 mm., separated from each other by from one to

three rows of rather small, angular mesopores, the latter open at the sur-

face. Acanthopores small, as usual increasing in size with age ; in the

matured region, 2 to 4 surround a zocccium and slightly indent its walls

so as to give the petaloid appearance. Vertical sections show that wJiile

the zocecial tubes are without diaphragms, the mesopores are rather closely

tabulated, the partitions being usually about two-thirds of their diameter
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apart or about 7 in 5 mm. The appearance of some of these partitions

in thin sections seems to indicate that they were centrally perforated.

Compared with other incrnsting species of Liodema, this pretty form is

distinguished by its comparatively large zoa-cia and unusually numerous

small mesopores. As figured,' L. (Fistulipora) parasiiicum Hall from

the New Scotland beds of New York, has a similar method of growth but

its zooecia are smaller, its mesopores larger and more numerous, and its

acanthopores apparently quite inconspicuous.

Occurrence.—Helderberg For:nl\tiox, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.

Genus STENOPORA Lonsdale

SteXOPORA (?) INCRUSTANS n. sp.

Plate XLII, Figs. 11-16; Plate XLIV, Fig. 6

Description.—Zoarium a thin crust, 1 mm. or less in thickness, gen-

erally growing on corals ; composed, so far as seen, of but a single layer.

Surface even, with distinct groups of much larger zooecia distributed at

intervals of about 4 nun., measuring from center to center. Zooecia

polygonal, thin-walled, angular, counting from the center of a macula,

7 to 8 in 2 mm. Well-preserved examples sometimes show small acantho-

pore-like elevations at the angles and occasionally between them.

Tangential sections present various appearances according to the ma-

turity of the specimen sectioned. Specimens usually found show small

acanthopores at the angles of the walls, the latter being thin with their

boundaries well marked and the intervening space either clear or faintly

dotted. In a fully matured zoarium, the walls are rather thick, the angles

of junction occupied by acanthopore-like dark spots and the inner half of

the wall by smaller dots arranged either irregularly or in a manner trans-

verse to the wall, in the latter case appearing as dark transverse lines.

Vertical sections show that tlie bend from the immature region to the

mature is not abrupt and that in the latter region a few apparently

^ Nat. Hist. N. Y., Pal., vol. vi, 1887, pi. x.xili, fig. 4.
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curved diaphragms are developed, several of the tubes, however, showing

3 or 4 very thin diaphragms in each, scarcely a half-tube diameter apart.

This abundant species is difficult to classify. The writers are thor-

oughly satisfied that it has no close relations to any of the known

Ordovician genera, and equally well convinced that its natural affinities

are with Stenopora and allied genera. Still it can find no permanent

place in that genus, but will doubtless go with several other Silurian

and Devonian species which will eventually be grouped together as a new

genus. Specifically S. ? incrustans is clearly distinct, and there is no

associated species with which any careful observer could possibly con-

found it.

Occurrence.—Helderberg Formatiox, Keyser MejMBEr. Cash

Valley, Pinto.

Collections.—Maryland Geological Survey, U. S. National Museum.

Diplostenopora n. gen.

This new genus is instituted for a very abundant and characteristic

bryozoan of the Keyser limestone which agrees with Stenopora in the

tabulation of its zooecia but differs in being bifoliate and in lacking the

characteristic j^eriodic swelling of the zooecial walls. Externally it re-

sembles members of the Crj^ptostomata, but thin sections show it to have

indubitable affinities with the Trepostomatous family Batostomellidae.

The following diagnosis gives the supposed generic characters.

Zoariuni of comparatively narrow, bifoliate branches with the two

layers of zooecia arising from a distinct mesial lamina which is duplex

as usual. Zooecia angular, thick walled, with rounded apertures set in

areas sloping inward from the sharp crest of the walls. Wall structure as

in Stenopora, amalgamated. Mesopores few, acanthopores small and few.

Diaphragms centrally perforated. Zooecial walls merely thickened in the

peripheral zone, but not " beaded " as in Stenopora.

Type Escharopora siluriana Weller.

In its general aspect and structure the type suggests Petalotrypa

to which the M-riters were at first inclined to refer it. However, on closer

investigation by means of thin sections, it proved that the noted re-

semblance was merely fortuitous and superficial and not truly genetic.
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Petalotrypa has the wall structure of the Integrata/ whereas the proposed

Diplostenopora is, like the rest of the Batostoraellidai to which family it

is referred, distinctly a representative of the Axnalgamata. Furthermore,

Petalotrj'pa has straight and complete diaphragms while those found in

Diplostenopora sUuriana are centrally perforated.

Diplostenopora siluriana (Weller)

Plate XLV, Figs. 3-6 ; Plate XLVIII, Figs. 1-3 ; Plate LII, Figs. 3, 4

Escharopora siluriana Weller, 1903, Paleont. N. J., vol. iii, p. 225, pi. xviii,

figs. 6, 7; pi. xix, figs. 8, 9.

Description.—Zoarium of flattened fronds, which have subparallel

edges, are bifoliate and branch dichotoraously at rather regular intervals

of about 1..5 cm.; angle of bifurcation about 7'5°. The largest specimen

seen is fragmentary but branches twice and has a height of 4.5 cm. and

average width of 7 mm. Edges of branches thin and sharp in growing

examples but somewhat rounded in more mature specimens, apparently

never developing a nonporiferous border. Surface usually smooth, but

occasionally, in young specimens especially, having the cluster of larger

cells raised into low rounded monticules.

Zocecial apertures rounded, enclosed by fairly thick walls which rise

ridge-like ?o that the crest forms a polygonal outline about the apertural

slope. Mesopores few and confined almost entirely to the maculae. Acan-

thopores not observed at the surface. In thin sections they are few and

small, a single one being occasionally found in the angle between several

adjoining zooecia. Eight zooecia in 2 mm.

The internal structure is shown clearly on pi. xlv, and it is therefore

thought unnecessary to describe it in further detail. Figs. 5 and 6 show

the most important of the specific as well as generic characters, namely,

the bifoliate structure of the zoarium, the perforated diaphragms and

the absence of constrictions in the zooccial walls characterizing the other-

wise similar stcnoporoids.

' The Trepostomata have been classified by the present writers in two large

divisions, the Integrata in which the walls of adjoining zooecia are distinct and
separated by a dark divisional line and the Amalgaviata with adjoining walls

fused.
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Occurrence.—Helderberg Formation, Keyser Member. Cash

Valley and other localities near Cumberland. Abundant.

Collections.—Maryland Ceological Survey, U. S. Xational Museum.

Family TREMATOPORIDAE
Genus MONOTRYPA Nicholson

Monotrypa spherica (Hall)

Plate LII, Figs. 5-8

Favosites sphericus Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. vii, figs.

1-12.

Favosites sphwricus Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 9, pi. vii,

figs. 1-12; pi. viii, fig. S.

Description.—Specimens i'rom the Xew Scotland beds at Dawson,

Maryland, were found upon a close examination to have all the characters

of this rather abundant form described by Hall as a species of Favosites.

As shown on the accompanying plate, the zoarium is massive and is

made up of polygonal zocecia whose diameter range from .35 to .35 mm.

The surface exhibits well-marked maculas, .5 mm. in diameter, composed

of zocecia larger than usual. Mesopores wanting. Diaphrao'ms rather

numerous in the successive mature regions.

Although a single series of mural pores was described by Hall as occurr-

ing on each face of the cell tubes, this error was corrected in the description

of the plates by the same author. The Maiyland specimens before us are

silicified and the minute internal structure has not yet been studied.

However, the species probably belongs to Monotrypa as indicated above.

Occurrence.—Helderberg Formation, New Scotland Member.

Dawson.

Collections.—Maryland Geological Survey, U. S. National ]\Iuseum.

Monotrypa tabulata (Hall)

Plate L, Figs. 1-i

Chwtetes ? tabulatus Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. ix, figs.

12-15.

Chwtetes {Ptychonema) tabulatus Hall and Simpson, 1887, Pal. N. Y., vol. vi,

p. 14, pi. ix, figs. 12-15.

Description.—Zoarium rounded or in hemispheric masses, 40 or more

mm. in diameter. Zooecia polygonal, 4 to 5 in 2 mm. ; walls thin, strongly
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and regularly corrugated, with about 15 corrugations in the space of 5 mm.

Diaphragms wanting.

Polygonal zocecia with thin and strongly corrugated walls and the

absence of diaphragms are characteristics of this species which readily

separate it from other massive bryozoa.

Occurrence.—Helderberg Formation, Xew Scotland Member.

Southwest slope of Elbow Ridge, Washington County ; Dawson.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus STROMATOTRYPA Ulrich

Stromatotryfa globul-\ris n. sp.

Plate XLII, Figs. 1-4; Plate XLVI, Figs. 8, <J

Description.—Zoarium usually forming globular masses 25 mm. or

more in diameter, becoming more or less irregular with age, the largest

specimen seen measuring about 170 mm. in its greatest dimension.

Zocecial tubes radiating from the base which is usually small and some-

times covered with a wrinkled epitlieca. Celluliferous surface even, but

exhibiting at regular intervals rather inconspicuous maculae composed of

slightly larger zocecia. Zocecial apertures circular or polj'gonal, their

shape depending upon the relative development of the mesopores. In

younger stages the mesopores are large and apparently never in more than

one series between neighboring zocecia, becoming smaller with age, and in

the fully matured condition wedging out, the zocecia at the same time be-

coming correspondingly larger and assuming the angular shape incident

to contiguity. Five zocecia may be counted in the space of 2 mm. and

because of the relation between the sizes of the zocecia and mesopores

mentioned above, the estimate holds, whatever the condition of the latter.

Acanthopores about as numerous as the zocecia, rather well dcNelojied as

seen in tangential sections, but, especially in the rather unfavorable pres-

ervation of the surface characters prevailing among the specimens seen,

not a conspicuous external feature. In thin sections the acanthopores

prove to be thin-walled, the lucid spot, as is demanded by the genus Stro-

matotrypa, being relatively much larger than in the more common types
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of acanthopores. The diaphragms occur at infrequent and irregular in-

tervals in the zooecial tubes, the space intervening between successive

diaphragms varying from one to four or five tube diameters; in the meso-

pores they recur at much more frequent and regular intervals, averaging

about 6 in 1 mm.

This common and rather striking species seems to possess all the essen-

tial characters of Stromatotrypa, which was founded upon a single species

from the Black Eiver and Trenton formations of Minnesota. Since that

time, five other Ordovician species have been determined by the writers

and await opportunity for publication. The species here described is

rather closely related to a lamellate new species occurring in the Sevier

shales of East Tennessee, but its globular mode of growth distinguishes it

from not only this, but all the other species. As far as known, there is

no associated form with which it can be confounded.

Occurrence.—Helderberg Formation, Keyser Member. Iveyser,

West Virginia ; Cash Valley, Pinto, and other localities near Cumberland,

Maryland.

Collections.—Maryland Geological Survey, U. S. jSTational Museum.

Order CRYPTOSTOMATA
Family FENESTELLIDAE

Genus FENESTELLA Lonsdale

Fexestella cumberlandica n. sp.

Plate XLVII, Figs. 1, 2

Description.—Among the collections from the Keyser limestone are

specimens of a species of Fenestella agreeing in general shape and size of

fenestrules with F. pkilia Hall ' of the New Scotland beds of New York,

but differing (1) in the more knotty aspect of the reverse side of its

branches, and (2) in the larger number of zooecial openings in a given

space. In Hall's figures of F. 2>li'ili<^, the zooecial apertures are repre-

sented quite regularly spaced with an average of three in the length of a

* Rept. State Geol. N. Y. for 1882, pL xx, figs. 9-11.
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fenestrule, while in the present species an average of four is counted in

the same space.

The preservation of the material at hand is not satisfactory as to finer

details of structure. It is believed, however, that better specimens may

show other differences between F. pliilia and F. cumberlandica besides

those indicated above.

Occurrence.—Heldehberg Formatiox, Keyser Member. Cash

Valley, Devil's Backbone.

Collections.—Maryland Geological Survey, U. S. National Museum.

Fenestella niiLiA Hall

Plate LI, Figs. 6-S

Fenestella Philia Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. xx, figs. 9-11.

Fenestella Philia Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 50, pi. xx,

figs. 9-11.

Description.—Zoarium of slender, rounded, smooth branches, from 12

to 16 in the space of 5 mm. Dissepiments slender, with 9 in 5 mm.

Fenestrules quadrangular. Branches angular and marked by a line of

nodes along the center on the celluliferous face. Zooecial apertures small,

circular and in two ranges, with three in the space of one fenestrule.

Occurrence.—Helderberg Formation, New Scotland Member.

North foot of Moore Knob, Washington County.

Collection.—U. S. National Museum.

FeNESTELLA ? IDALIA Hall

Plate LII, Figs. 9-11

Fenestella idalia Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. xxl, figs. 6-9.

Fenestella idalia Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 52, pi. xxi,

figs. 6-9.

Description.—In Maryland only the non-celluliferous side of this

species has been noted, but this portion of the zoarium, however, is easily

distinguished by the rounded, compactly arranged, rather broad branches,

marked by 3 to 5 striations and by the subquadrangular fenestrules. The

dissepiments are very' slender, with 6 to 9 in the space of 5 mm.
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Occurrence.—Helderbeeg Formation, Xew Scotlaxd Member.

Devil's Backbone, Corriganville.

Collections.—Maryland Geological Survey, U. S. Xational Museum.

Fenestella (Cycloporina) altidorsata n. sp.

Plate XLV, Fig. 15 ; Plate XLIX, Figs. 1-3

Description.—Zoarium apparently not infundibuliform, but growing

from small attachments into large flabellate expansions, 2 inches or more

in diameter. Judging from material in hand these expansions on con-

tinued growth become irregular in outline and perhaps folded so that the

fossilized network, which sometimes covers the space of a man's hand, was

matted together with the branches of overlying parts oriented in varying

directions. Aside from this largely fortuitous irregularity, the branches

impress one as fairly rigid. Their number in a given space varies from

the fact that twu or more adjacent branches will bifurcate almost simul-

taneously. One of the fragments on the slab shown in fig. 2 of pi. xlix

shows five branches thus simultaneously divided, anotlier three. How-

ever, a fair average would be 13 or l-t in 10 mm., with extremes ranging

from 12 to 16. The fenestrules vary in width for the same reason, but

measured longitudinally their number in 10 mm. is constantly 6 or 7.

Of zooecial apertures 22 or 23 are counted on each side of a branch in 5.0

mm. Not only the branches, but the dissepiments also are carinated.

The branches and carinas grow stronger with age, the latter being veiy

prominent on the older portions of the colonies. A striking feature of

the species is that the carinas are developed on both the obverse and the

reverse sides, though usually not so sharp on the back as on the front of

the branches and dissepiments. The development of carina on both

sides of the zoarium, coupled with the fact that the branches appear

nearly as rigid on the reverse as on the obverse side, is likely to cause

some difficulty in distinguishing tlie two sides, especially when the

specimen is sufficiently imbedded in the nuitrix to obscure the zooecial

apertures. An occasional feature, retained, however, only bv the most

perfect examples, is the presence of relatively large semicircular caps
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which project laterally from the sides of the carinae over a fenestrule or on

a dissepiment. These probably represent a peculiar kind of ovicell.

The presence of semicircular ovicells (?) on the sides of the carinae

suggests the advisability of referring this fine species to the otherwise

Middle Devonian genus Cycloporina Simpson/ Undoubtedly F. alti-

dorsata is a true progenitor of the type of Cycloporina, but it is also

true that it is readily distinguished from that species by characters which

in a future and already much needed revision of the Fenestellidae might

be deemed of generic and not merely specific importance. Pending such

investigation the relationship of this early Devonian species seems to be

sufficiently indicated by the form of the name adopted above. No Helder-

berg species is likely to be confused with it.

Occurrence.—Helderbeug Formation, Keyser ]Member. Devil's

Backbone. Abundant.

Collections.—-Maryland Geological Survey, U. S. Xational Museum.

Genus POLYPORA McCoy

POLYPORA DICTYOTA n. Sp.

Plate XLVII, Fig. 3

Description.—Zoarium an undulating or flat, fan-shaped expansion,

the largest specimen seen although fragmentary measuring 4.5 cm. in

height. Branches slender, about 11 in 1 cm. and varying slightly in

width; surface minutely granulose, the granules sho^ving best in thin

sections. Dissepiments short, depressed, varying from about one-half the

width of the branch in the lower portion of the zoarium to the entire

width in the upper and less crowded parts. Fenestrules varying from sub-

rhomboidal to quadrate. Zooecia arranged in two or three ranges, the

latter number predominating. Zooecial apertures 10 in 2 mm., -1 to a

branch. Eeverse of both branches and dissepiments rounded and faintly

granulose.

^ Simpson. Handbook Genera North America. Pal. Bry. in 14tli Rept. State

Geo!. N. Y. for 1894, p. 504, 1895.
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This is the only species of Polypora so far discovered in the Helder-

berg rocks of Maryland, and therefore need not be compared with other

forms. Several Helderberg species from other states seem to be related,

but none of these appear to have the same measurements.

Occurrence.—Heluekberg Formation, Keyser Member. Cumber-

land. Common.

Collections.—Maryland Geological Survey, U. S. National Museum.

Polypora coMrACTA (Hall)

Plate LI, Figs. 9-11

Fenestella compacta Hall, 1883, Kept. State Geol. N. Y. for 1882, pi. xviii, figs.

1-3.

Fenestella (Polypora) compacta Hall and Simpson, 1887, Pal. N. Y., vol. vi,

p. 63, pi. xvili, figs. 1-3; pi. xxii, figs. 4, 5.

Fenestella (Hemitrypa) Nervia Hall, 1883 (in part), Rept. State Geol. N. Y.

for 1882, pi. xxii, figs. 1-3.

Desaiption.—" Bryozoum infundibuliform, compact. Branches on the

non-celluliferous side moderately strong, rounded, marked by obscure,

granulose striations. Bifurcations occurring at intervals of from 3 to 7

mm. ; width of the interstices usually less than the narrower portion of

the branches. Dissepiments strong, rounded, on a plane with the branches,

seven or eight in the space of 5 mm. Fenestrules oval, width from one-

half to three-fourths the length. On the celluliferous face the branches

are rounded, and the dissepiments angular, while the fenestrules appear

much narrower than on the opposite face, the branches being, sometimes,

nearly in contact. Cell apertures minute, circular, in two and three

ranges, opening directly outward, from fifteen to seventeen in the space of

5 mm., separated by less than the diameter of an aperture : margins dis-

tinctly elevated, those of the lateral ranges indenting the borders of the

fenestrules.

"Width of branches .33 mm., increasing to .6G mm.; width of dissepi-

ments from .25 mm. to .33 mm.; length of fenestrules from .25 mm. to

.33 mm.'' Hall and Simpson, 1887.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville.

Collection.—Maryland Geological Survey.
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Genus SEMICOSCINIUM Prout

Semicoscinium planum n. sp.

Plate XLV, Fig. 7 ; Plate XLIX, Fig. 4

Description.—Form of entire zoarium unknown but probably infundi-

buliform, the type and only specimen seen being a fragment showing the

reverse and consisting of a fan-shaped slightly undulated expansion about

3.5 cm. both in height and -width. Branches strong on the non-cellulif-

erous side, varying slightly in width, flattened and sometimes even

slightly concave, about 8 in 1 cm. Dissepiments rather short, on the same

plane with the branches ; fenestrules elongate, oval. Celluliferous side

known only from thin sections which show that the zooecia are in two

rows, open directly upward, have well-marked peristomes, and are sepa-

rated by an elevated carina slightly flexuous and considerably expanded

at the top; zooecial apertures circular about two-thirds their diameter

apart, 8 in 2 mm. and 4 to a branch.

The rather large, elongate fenestrules, plane, fiat, reverse and expanded

carina with its concave surface distinguish this species from associated

forms of the Fenestellida?.

Occurrence.—liELOERBEUG Formation, Keyser Member. Hyndman,

Pennsylvania.

Collection.—U. S. National Museum.

Semicoscinium coronis (Hall)

Plate LI, Figs. 3-5

Fenestella Coronis Hall, 1883, Thirty-second Ann. Rept. N. Y. State Mus., p.

171 (reprint, 1880, p. 33).

Fenestella Coronis Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 51, pi. xxi,

figs. 10-13.

Description.—A detailed description of this fine species has been given

by Hall and Simpson. The prominent expanded carina; on the cellu-

liferous face and the quadrangular form of the fenestrules on the reverse

are the most noticeable features of the species.

Occurrence.—Helderberg Formation, Xew Scotland Member.

North foot of Moore Knob, Washington County.

Collection.—U. S. National Museum.
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Genus THAMNISCUS King

ThAMXISCUS KEGULAIilS n. sp.'

Plate XLVII, Figs. 4-6

Description.—In the striation of the reverse and the general aspect of

the obverse or celluliferous face of the branches this species resembles the

three New Scotland species from Xew York cited for comparison. How-

ever, the resemblances are of generic ratlier than of specific import. In

T. nysa and T. variolaia the growth of the zoarium, especially as regards

branching, is more rapid and more irregular, giving a bushy aspect rather

than the gracefully erect habit marking the Maryland species before us.

T. fruticeUa seems to be nearer than the other two New Scotland species,

but unfortunately only the reverse side of this species is known. So far

as the visible features permit forming an opinion T. regularis differs in

its less frequent and more regularly dichotomous branching, and less

crowded branches.

On the obverse side the zocecial apertures are rounded, with j^eristome,

and arranged in fairly regular diagonal rows, four or five in each row.

Minute granules cover the peristomes and are arranged in regular series

over the depressed intervening spaces. Larger nodes occasionally inter-

spersed between the zocecial apertures. The reverse side is closely but

distinctly striated longitudinally in young examples and at the growing

ends of older specimens. Toward the basal part of the latter the striae

are obscured and finally obliterated by nearly smooth secondary deposit.

Occurrence.—Helderberg Formatiox, Keyser Member. Devil's

Backbone.

Collections.—Maryland Geological Survey, U. S. Xational Museum.

Family RHABDOMESONTIDAE

Genus ORTHOPORA Hall

Orthopora rhombifeka (Hall) ?

Plate XLV, Figs. 12-14; Plate XLYIII, Fig. 6 ; Plate LI, Fig. IS

Trematopora rhomiifera Hall, 1874, Twenty-sixth Ann. Rept. N. Y. State

Mus., p. 103.

' Cf. Thamniscus ? nysa Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. xxii,

figs. 31, 32, 47, 48. Also T. fruticella and T. variolata of the same author, work,

and plate, figs. 33-46.
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Trematopora rhombifera Hall, 1879, Thirty-second Ann. Rept. N. Y. State

Mus., p. 152 (reprint, 1880, p. 14).

Trematopora rhombifera Hall, 1883, Rept. State Geologist N. Y. for 1882-1883,

pi. xi, figs. 15-20 (not pi. xxiv, figs. 3, 4).

Trematopora (Orthopora) rhombifera Hall and Simpson, 1887, Nat. Hist.

N. Y., Pal., vol. vi, p. 18, pi. xi, figs. 15, 17-20; pi. xxiii, figs. 11, 12 (not

pi. XXV, fig. 29; pi. xxvi, figs. 3, 4).

Description.—Zoaritim ramose, apparently dividing at ratlicr frequent

intervals; branches .7 to 1.0 mm. in thickness. Zooecial apertures oval,

set into rhomboidal or hexagonal sloping vestibular areas, arranged in

diagonally intersecting lines, measuring lengthwise 6 to 7 in 2 mm. and

diagonally about G in 1 mm. Interapertural spaces ridge-shaped, granu-

losa when perfect; a depression occasionally between the ends of the

zocecia bordered on each side by two or three small acanthopores.

In tangential sections taken Just beneath the surface, the zocecia are

regularly ovate, enclosed by a dark line and separated by a distance quite

as great as their longer diameter ; the interspaces are occupied by strong

acanthopores, about four to each zocecium. In a deeper tangential sec-

tion, the zocecia are comparatively thin-walled and angular, while the walls

show no trace of acanthopores.

In a vertical section, the zooecial tubes appear to rise from a median line

from which they curve outward in all directions. Just before passing into

the thick-walled peripheral region in which the acanthopores show dis-

tinctly, two large hemi septa are developed.

The specimens above described agree very well in their internal ap-

pearance with 0. rhombifera Hall of the New Scotland beds of New York,

but their reference to that species must be considered only provisional

since the internal characters of Hall's species are not yet known.

Occurrence.—Helderberg Formation, Coeymans Member. Cash

Valley, Maryland; Keyser, West Virginia.

Collection.—U. S. National Museum.

Orthopora regularis (Hall)

Plate LI, Figs. 15-17

Trematopora regularis Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. xi,

figs. 1-8; pi. xiii, figs. 1-3 (in part).

Trematopora {Orthopora) regularis Hall and Simpson, 1887, Pal. N. Y., vol.

vi, p. 16, pi. xi, figs. 1-8; pi. xxiii, fig. 1.
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Description.—This species is closely allied to the associated 0. rhom-

lifera but differs in having a considerably smaller zoarium with the

zooecial apertures arranged in well-marked, longitudinal rows. The

apertures are elongate, oval, .15 to .18 mm. in length, with 15 in the space

of 5 mm. ; 10 to 12 rows occur on a branch, separated by prominent ridges,

which in old specimens are frequently wider than the cell apertures and

often obscure them.

Occurrence.—Helderbeeg Formation, New Scotland ]\rEMBER.

Corriganville.

Collections.—Maryland Geological Survey, U. S. National Museum.

Orthopora ovatipora (Hall)

Plate L, Pigs. lG-18

Trematopora ? ovatipora Hall, 1883, Rept. State Geol. N. Y. for 1882, pi. xi,

figs. 9-11.

Trematopora (Orthopora) ovatipora Hall and Simpson, 1887, Pal. N. Y., vol.

vi, p. 17, pi. xi, figs. 9-11; pi. xxiii, fig. 5.

Description.—Zoarium solid, ramose, very slender, branches seldom

exceeding .15 mm. in diameter. Zooecial apertures arranged in longi-

tudinal, parallel rows. Margins of apertures slightly elevated and granu-

lose, with a minute spine at each posterior margin. 4 to 5 apertures in 2

mm. measuring longitudinally.

This neat little form may be distinguished from the associated 0. regu-

laris by its larger ovate apertures and the smaller number of rows to a

branch.

Occurrence.—Helderbeeg Formation, New Scotland Member.

North foot of Moore Knob, Washington County.

Collection.—U. S. National Museum.

Family PTILODICTYONIDAE

Genus PTILODICTYA Lonsdale

Ptilodictya tenella n. sp.

Plate XLII, Fig. 10 ; Plate XLVIII, Figs. 7, 8

Description.—Zoarium a simple, unbranched, straight, narrow, bifoliate

frond without monticles, 20 mm. or more in length and about 2 mm.
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wide, tapering at the lower end to a pointed base. Entire zoarium

consists, as in all simple species of the genus, of narrow, oblong, quadrate

zocecia arranged in a longitudinal series. Counting longitudinally, 8

zooocia in 2 mm. and transversely about 12 rows of zocecia in a frond of

2 mm. width, a single zooecium thus being about .25 mm. in length and .17

mm. wide, or the length and width being to each other as 3 is to 2.

The simple narrow zoarium and the shape of the zocecia will distinguish

this form from described species. Ptilodictya angusia (Hall)^ has a

similar method of growth, but the measurements given indicate that it

has much larger zocecia and it may indeed not be a Ptilodictya. Plilo-

dictya yladiola Billings ^ from Anticosti is probably a close relative, but

the zoarium of that species is usually curved and the zocecia are more

elongated, their length being twice their width.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Colleclions.—Maryland Geological Survey, U. S. National Museum.

Family STICTOPORELLIDAE

Genus STICTOPORA Hall

Stictorora ? rarillosa Hall

Plate LI, Figs. 12-li

Stictopora papulosa Hall, 188.3, Kept. State Geol. N. Y. for 1882, pi. xiil, figs.

12 and 13.

Stictopora papillosa Hall and Simpson, 1887, Pal. N. Y., vol. vi, p. 37, pi. xiii,

figs. 12 and 13; pi. xxiiia, fig. 16.

Description.—A single specimen from the New Scotland limestone at

Kreigbaum, Maiyland, exhibits all of the characters of this neat little

species as figured by Hall. On account of the preservation, the internal

characters of the species have not been studied yet, so that it must still

be referred to as above. Its external features are sufficient for its easy

recognition.

^ Escharopora (Ptilodictya) angusta Hall, 1883, Trans. Albany Institute, vol.

X, p. 621 (Abstract, 1879, p. 6).

'Ptilodictya gladiola Billings, 1866, Catal. Sil. Foss. Anticosti, p. 10.

19
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The zoarium is ramose and bifoliate, consisting ef freqi;ently bifurcat-

ing branches varying in width from 2 to 2^ mm. Zocecial apertures are

circular with well-marked peristomes about .25 mm. in diameter, ar-

ranged in indistinct, longitudinal rows.

Occurrence.—Helderberg Formation, New Scotland Member.

Kreigbaum.

Collection.—Maryland Geological Survey.

Class BRACHIOPODA^
Order NEOTREMATA
Superfamily DISCINACEA

Family DISCINIDAE

Genus ORBICULOIDEA d'Orbigny

Orbiculoidea roederi n. sp.

Plate LIII, Figs; 1,2

Description.—Shell large and nearly circular in outline. Dorsal valve

tumid, with the obtuse apex situated from one-third to one-fourth the

length of the shell from the posterior region; surface uniformly convex

except back of the apex, where it is steep and slightly convex or concave.

Ventral valve somewhat convex except in front of the apex, where it is

more or less concave; pedicle sinus large, deep, and long, beginning a

little in front of the center and extending to near the posterior margin.

Surface of both valves marked by sharply elevated, high, flattened con-

centric ridges separated by concave spaces about three times as wide as

the ridges. About six ridges in 3 mm. near the posterior edge of the

ventral valve.

The relations of this species are with 0. aiiipJa, the only other large

form of the Oriskany. The latter, however, is larger, with the dorsal

apex subcentral, and with much stronger and more distant concentric

' This section is by Charles Schuchert except where other contributors are

indicated.
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raised ridges. The species is named for Mr. George M. Eoeder, who first

collected it, in recognition of his enthusiastic and careful collecting of the

fossils about Cumberland.

Length 3.4 cm., -width 3.5 cm.

Orhiculoidea jervensis Barrett ' is another Oriskany species of the

higher zones. It is readily distinguished by having a broadly suboval or

nearly elliptical outline, depressed ventral valve, and fine concentric lines

of growth, instead of the widely placed, high, narrow ridges of 0. ampla

and 0. roederi.

Occurrence.—Oeiskant Formation", Eidgely Member. Cash Valley.

Collection.—George M. Eoeder.

Orbiculoidea ampla (Hall)

Plate LlIT, Fig?. ;]-:)

Discina gravdis emend, ampla Hall, 18.59, Nat. Hist. N. Y., Pal., vol. iii, p.

406, pi. xcii, flg. 1, 1861.

Description.--' Shell suborbicular or very broadly oval. Dorsal valve

very conve.x, the convexity equalling about one-third of the width ; apex

subcentral. Ventral valve nearly flat: apex somewhat excentrie, very

slightly elevated in front of the foramen, and the space between this and

the anterior margin slightly concaAe ; foramen oblong, narrow oval, the

depression on the exterior of the shell extending from the apex to near

the posterior edge. Surface marked by strong elevated concentric lamellose

striae, and, on the interior of the shell, by radiating vascular impressions."

Hall, 1859.

Diameter about 5 cm.

Occurrence.—Oriskany Formation, Eidgely Member. In loose

blocks at Miller's Spring, Eidgely, West Virginia; sections along the

North Branch in Washington County, Maryland.

CoUection.—Maryland Geological Sun'ey.

• See Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. .343, pi. xlv, figs. 7, 8.
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Orbiculoidea schucherti n. sp.

Plate LIII, Figs. 6, 7

Description.—Shell subcircular, concavo-convex. Dorsal valve convex,

apex slightly excentric, posterior slope slightly concave. Ventral valve

nearly flat, its surface undulating a little. Foramen large, its anterior

end a little back of center of valve. Surface ornamented by concentric

lamellae and intermediate iiner striae.

Diameter 10 to 15 mm.

Occurrence.—Helderberg Formation, Keysek Member. Dawson.

Collection.—Maryland Geological Survey.

[Swartz.]

Orbiculoidea sp.

Description.—Fragments of a species of Orbiculoidea have been found

in the New Scotland member which appear distinct from the other de-

scribed species. They are too poor to permit specific determination.

Occurrence.—Helderberg Formation, New Scotland Member.

Devil's Backbone.

Collection.—Maryland Geological Survey.

[Swartz.J

Family TREMATIDAE

Genus SCHIZOCRANIA Hall and Whitfield

Schizocr^vnia sp.

Description.—A single much crushed dorsal valve of a large species of

Schizocrania has been found in the New Scotland. Its length is about

25 mm. and the width about 20 mm. It is marked by fine radial striae

of which there are thirteen in 5 mm. near the anterior margin, and these

are crossed by exceedingly delicate concentric lines, causing them to be

very finely nodose on the upper edge. There are also concentric rugosities.

The species seems to be nearest to ^S". superincreta Barrett, but it has a

finer and more strongly nodose ornamentation. The latter is from the
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Lower Oriskany of New Jersey, aud has recently been redescribed and re-

figured by Weller."

Occurrence.—Helderbeeg Formation, New Scotland Member.

Devil's Backbone, uppermost beds.

Collection.—Georp;e M. Boeder.

Superfamily CRANIACEA
Family CKANUUAH
Genus PHOLIDOPS HalP

Pholidops multilamellosa n. sp.

Plate LIII, Figs. 8, 9

Description.—Shell large, broadly and regularly oval in outline or

slightly shouldered posteriorly. Valves depressed convex; dorsal beak

acute, small, and situated just a little back of the center, with about

fifteen lamellae of growth ; ventral scar of attachment fairly large, smooth,

and flat, outside of which are about ten well-developed lamellae. The

length of the largest specimen is 8 mm., and 6 mm. in width.

This species differs from associated Oriskany Pholidops in its large

size, combined with the subcentral beaks and the great number of lamellae.

Length about 1.2 cm., width about 1 cm.

Occurrence.—Oriskany Formation, Shriver Member. Cash Valley,

21st Bridge.

Collection.—U. S. National Museum.

^ Geol. Survey N. J., PaL, voL iii, 1903, p. 323, pi. xli, fig. 4.

'For a good generic definition, see Hall and Clarke, 1892, Nat. Hist. N. Y.,

Pal., vol. viii, pt. i, p. 155. The writer no longer has any doubt in regard to the

fact that Pholidops was cemented to foreign objects by a small part of the

ventral beak. The cicatrix has been seen in P. ovata, P. multilamellosa, P.

tumida, and P. implicata, the last being from Gotland. In all these cases the

scar is flat or concave and devoid of lamellte, and in the same species the

lamellae continue in the dorsal valve quite close to the protegulum.
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Pholidops ovata Hall

Plate LIII, Figs. 10-12

Pholidops ovatus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 490, pi. ciiib,

fig. 7.

Pholidops ovatus Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 226, pi. xx,

figs. 27-29, p. 300.

Description.—" Shell ovate : apex excentric. Surface marked by fine

concentric lamelljE of growth, which are wider on the posterior part of

the shell. Very minute radiating striae are sometimes visible." Hall,

is.yj.

The valves in thi.s species are nearly flat and the ventral valve outside

of the scar of attachment has from o to 8 concentric lamellae. The

cementation scar is quite large, is easily recognized in being devoid of

lamellae, and is usually fiat, but may be slightly concave. This is an

abundant species in the Bryozoa beds near the base of the Iveyser.

Diameter 10 to 15 mm.

Occurrence.—Helderbekg Formation, Keyser MEiiBER. Keyser,

West Virginia ; Tonoloway, Maryland.

Collection.—IT. S. National Museum.

Pholidops tumida n. sp.

Plate LIII, Fig. 17

Description.—Shell above the average in size for the genus, elongate-

oval in outline, with the posterior end somewhat truncated. Valves quite

convex, with the highest point near the posterior end ; beaks nearly mar-

ginal and abruptly elevated above the posterior margin; lamellfB dis-

tinctly imbricating, from fifteen to eighteen on each valve. A^entral

cementation scar small, but readily discernible.

This species differs from P. multilamellosa in its elongate oval shape,

tumid valves, and the nearly marginal beaks ; from other Lower Devonian

species in the greater number of lamellae and the nearly marginal beaks.

Length about 14 mm.

Occurrence.—Oriskaxy Formation, Shriver Member. Winchester

Road, near Cumberland.

Collection.—Marvland Geological Survey.
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Genus LINGULAPHOLIS n. gen.

Descriplion.—Pholidops-like brachiopods, but uncemented, with termi-

nal beal^s which are separated from one another by a lamellose thickening

of the posterior region of the valves, thus producing a false area on each.

Valves apparently slightly gaping posteriorly. The solid beaks are un-

equally developed, the ventral (?) extended a little beyond the other.

Growth lines as in Lingulella or Obolus, {. e.. they pass behind the beak and

across the false area. Interior as in PhoHdops.

Type Pholidops tenninalis Hall.

The oboloid exterior, with terminal beaks and false areas, and the un-

cemented valves distinguish Lingulapholis from Pholidops. To this genus

are referred P. terminaUs and P. linguloides Hall.^ The latter species

the writer has in his private collection, represented by excellent material

etched out of rock from Canandaigua Lake, New York, by Beecher. An-

other species is P. calceola Hall and Clarke, of the Onondaga ;
probably

also P. infrasilurica Huene of the Lower Silurian of Eussia.

Tlie systematic position of Lingulapholis and Pholidops is uncertain,

but most students of Brachiopoda refer the latter to the Craniidae. Lingu-

lapholis, however, was not a cemented species like Crania., but had a

functional pedicle throughout life, which apparently came from between

the slightly gaping valves, as in Lingula. The valves of Pholidops are

closely appressed, without false cardinal areas, and do not appear to gape

posteriorly. On the other hand, there is unmistakable evidence that the

excentric ventral beak of Pholidops was cemented to foreign objects, in

which event there would be no use for a pedicle, as is the case in other

genera of the Craniidae. On the other hand Huene " points out that the

^Lingulapholis linguloides (Hall). Pholidops oblata Hall, 1867, Nat. Hist.

N. Y., Pal., vol. iv, p. 414, pi. lii, flg. 10 (based on a cast of the interior; there-

fore not expressive of the species; the next name has been selected for the

species).

Pholidops ? linguloides and P. ? lamellosa Hall, ibidem, p. 414, pi. iii, fig. 11

(the latter name is a lapsus for P. linguloides)

.

Pholidops linguloides and P. oblata Hall and Clarke, 1892, Nat. Hist. N. Y.,

Pal., vol. viii, pt. i, p. 157, pi. xli, flgs. .35, 36.

Occurrence.—Hamilton, Aurora, and Canandaigua Lake, New York.
' Verb. d. k. russischen min. Gesell. St. Petersb., sec. ser., vol. xxxvi, 1899,

pp. 331-337.
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interior characters are rather those of Lingula than Crania. It must be

admitted that Pholidops and Lingulapholis have characters that more

strongly suggest the Atremata than the Neotremata, but until the early

shell stages of living Crania are known it does not seem that a satis-

factory phyletic disposition can be made of them.

LlNGULAriLOLIS TEIIMINALIS (Hall)

Plate LIII, Figs. 14-19

Pholidops terminalis Hall, 1859, Nat. Hist. N. Y., Pal., vol. ili, p. 490, pi. ciii&,

figs. 8a-Sd, 1861.

Pholidops arenaria Hall, 18G7, Nat. Hist. N. Y., Pal., vol. iv, pp. 32, 413, pi. iii,

fig. 3 (fide Clarke).

Pholidops terminalis Hall and Clarke, 1892, ibidem, vol. viii, pt. 1, p. 157.

Pholidops terminalis Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3, p. 59,

pi. viii, figs. 23-25.

Description.—" Shell subelliptical, broader behind, and narrowing to

the apex : apex terminal. Surface marked by strong squamiform lamellae

:

a flattened subtriangular space beneath the apex; the inner margins of

the shell somewhat flattened. The muscular impression is double, and

situated on each side of a mesial ridge, which becomes thickened and ex-

panded towards the apex." Hall, 1859.

To the above description may be added that both beaks are terminal,

protruding nearly equally, and are separated from one another by an in-

tervening lamellose thickening of the valves. The growth lines are as in

Lingula and not as in most species of Pholidops, where the beak is situa-

ated near the middle of the shell with the lines regularly disposed around

it, as in the dorsal valve of Orbiculoidea.

Casts of the interior, especially of small specimens, are difficult to dis-

tinguish from associated species of Pholidops, unless the cast is very good

and shows the posterior lamellose false area.

Length 8 mm. to 20 mm. ; width 5 mm. to 16 mm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

North Branch, Maryland ; Warren Point, Pennsylvania.

Collection.—Yale University.
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Order PROTREMATA
Superfamily ORTHACEA

Family ORTHIDAE

Genus ORTHOSTROPHIA Hall^

Orthostrophia strophomenoides (Hall)

Plate LIII, Figs. 20-23

Orthis strophomenoides Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 46.

Orthis strophomenoides Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 177, pi.

xiv, fig. 2.

Descripiion.—" Shell transverse, somewhat semioval : ventral valve

flattened convex, with a distinct narrow mesial elevation passing from

beak to base ; beak scarcely distinct from hinge-line, straight : dorsal valve

more convex than the opposite, most elevated between the middle and the

beak, from which a distinct narrow depression extends towards the front;

beak more prominent than the opposite, obtuse, incurved: hinge-line

straight, nearly equalling the greatest width of the shell ; area large, plane

;

foramen apparently closed. Surface marked by coarse radiating striae,

which increase by implantation and bifurcation : several of those on the

mesial elevation of the ventral valve appear to coalesce along the center,

before reaching the beak. In well-preserved specimens, strong concentric

stri;T3 are visible in the depressions between the radiating striae. Shell

marked by a few strong concentric undulations of growth." Hall, 1857.

Length about 1.6 cm.; width about 3.3 cm.

This species, like Spirifer macropleurus, is a conspicuous Silurian

straggler.

Occurrence.—Helderberg Formation, Xew Scotland Member.

Corriganville, near Cumberland, Dawson.

Collection.—Maryland Geological Survey.

' See Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol. viii, pt. i, pp. 199, 223,
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Genus DALMANELLA Hall and Clarke'

DaLMANELLA PLANICONVEXA (Hall)

Plate LIV, Figs. 1-6

Orthis planoconvexa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 168, pi. xii,

flgs. 1-6, 1861.

Description.—•" Shell plano-convex; outline somewhat circular or trans-

versely oval : length and breadth about as ten to twelve. Dorsal valve

nearly flat, slightly prominent near the beak on either side of the faint

central depression, and quite flat towards the margins. Ventral valve

convex, sometimes scarcely subangular towards the beak; greatest con-

vexity a little above the middle of the shell, and thence sloping uniformly

to the lateral and basal margins : beak small, acute, incurved. Area linear,

its length greater than half the width of the shell. Strise fasciculate, much

curved upwards towards the cardinal and lateral margins." Hall, 1859.

In Maryland this species seems to take the place of D. suhcarinata of

New York. The latter is very rare, if present at all, in Maryland, and the

few dorsal valves seen that may pass as that species are about one-third

the size of the jSTew York form. On the other hand D. planiconvexa is

common in the South and rare in 'New York. In the Eidgely member of

the Oriskany the species is very common and, as a rule, is a little longer

on the hinge than New Scotland specimens ; occasionally there is one as

extreme as any in the Becraft. Specimens from near Cumberland occur

infrequently in which the dorsal valve is depressed convex instead of flat

or very slightly concave. In these the cardinal process is thick and very

high-

Length about 1.6 cm. ; width about 1.5 cm. to 2.5 cm.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville, Miller's Spring, 21st Bridge, Maryland; Keyser, West

Virginia. Becraft Member. Cherry Run, West Virginia. Oriskany

Formation, Eidgely Member. Knobly, Williams Road near Cumber-

land.

Collections.—Maryland Geological Survey, U. S. National Museum.

' This group of orthoifls has a punctate shell structure and is readily dis-

tinguished from Rhipidomella by the smaller and narrower muscular scars, and

the small and inconspicuous cardinal areas.
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Dalmanella perelegaxs (Hall)

Plate LIV, Figs. 14--^3

Orthis perelegans Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 44, flg. 1.

Orthis perelegans Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 171, pi. xiii,

figs. 4-12, 1861.

Description.—" Shell transversely oval : valves nearly equally convex.

Dorsal valve siibventricose, more or less depressed along the middle from

near the beak to the front : beak small, little elevated above the hinge-

line. Ventral valve elevated along the middle from the beak towards the

front, and sloping laterally : beak small, pointed, incurved, extending be-

yond that of the opposite valve. Cardinal margin generally sloping a

little from the beaks, and rounding imperceptibly into the lateral margins.

Area narrow, nearly half as long as the width of the shell. Foramen broad

triangular, extending nearly to the apex of the beak. Surface marked by

fine irregular bifurcating longitudinal striie, crossed by concentric lines

of growth." Hall, 1859.

Length 1.7 cm. to 2.5 cm. ; width 1.7 cm. to 3.0 cm.

In Maryland this well-known and characteristic New Scotland fossil

never attains the large size of Xow York examples, but otherwise the

specimens are indistinguishable. D. concinna of the Keyser member is a

more obese shell, with more pronounced dorsal sinus and ventral median

ridge, and the radial striae are finer and equal in size.

Occurrence.—Helderbekg Formation, Coeymans Member. Devil's

Backbone, Corriganville. New Scotland Member. Keyser, West

"\'irginia ; Dawson, Corriganville, Maryland.

Collection.—Maryland Geological Survey.

Dalmanella eminens (Hall)

Plate LIV, Figs. 24-26

Orthis eminens Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist., p. 42,

text figs. 1, 2.

Orthis eminens Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 167, pi. xi, figs.

7-14. 1861.

Rhipidomella eminens Hall and Clarke, 1892, ibidem, vol. viii, pt. i, pp. 210,

225.

Rhipidomella eminens Weller, 1903, Geol. Surv. N. J., Pal., vol, iii, p. 304, pi.

xxxiv, flg. 9.
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Description.—" Shell circularly subquadrate, wider than high. Dorsal

valve convex in the middle, and depressed almost equally towards the

margins : beak rising but slightly above the hinge-line, with a central

depression which is lost before reaching the middle of the valve. Ventral

valve very convex near the beak, flattened or depressed towards the base

:

beak veiy prominent, projecting much beyond the opposite valve, pointed

and slightly incurved. Hinge-line less than the width of the shell. Area

large, extending nearly two-thirds the entire width of the shell : foramen

large and high. Surface finely striated, with frequent bifurcations; the

strise curving upwards to the hinge margin." Hall, 1859.

Length 2.2 cm. ; width 2.5 cm. to 3.0 cm.

This species, never common in Maryland, is readily distinguished from

the associated orthoids by the long and high ventral cardinal area and the

regularly convex valves, both of which are equally deep. The interior

structure is that of Dalmanella. Mr. Roeder has a ventral valve that is

41 mm. long and 46 mm. wide, therefore larger than New York in-

dividuals.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville, near Cumberland, 21st Bridge, Maryland; near Cherry

Run, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Dalmanella clarki n. sp.

Plate LIV, Figs. 7-10

Description.—Subcircular to transversely subelliptical in outline, wider

than long, hinge-line shorter than the greatest width of the shell. Pedicle

valve very convex, very gibbous to ventricose, beak pointed and strongly

incurved and arched over the cardinal area. Brachial valve depressed

convex with a well-defined mesial sinus, which extends from the beak to

the front, narrow at the beak and becoming gradually wider towards the

front; beak small, pointed, incurved, extending only slightly above the

hinge-line. The surface of both valves marked by fine radiating striao,

which are prominent and well defined. They increase toward the margin

by implantation. The stria; may be alternately coarse and fine, or there
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may bo several fine striae between the coarser ones. Internally the ventral

valve is not usually well preserved. The vascular area is small and not

usually well defined. The teeth which diverge from the beak, are

prominent, rounded, and become thicker towards their extremities. In

the dorsal valve the cardinal process is prominent and on both sides of it

are strong divergent dental lamellse which are produced forward and ex-

tend to at least the middle of the valve, converging toward the central

prominent ridge which extends from beneath the beak to the base, and

circumscribes a suboval muscular area. Dimensions of an average speci-

men : Length 6.5 mm. ; width 8 mm.

Dalmanella clarki may be distinguished from Dahnanella postelegan-

tula of the Decker Ferry in being smaller while the sinus of the brachial

valve extends from the beak to the front. It differs from Dalmanellat

elegantula of the Clinton and jSTiagara in being wider than long, while the

brachial valve is more convex and the mesial sinus more conspicuous. It

differs from Dalmanella subcarinata in having the brachial valve more

convex, but not subcarinate.

Occ«/-rence.--HELDERBERG Formation, Keyser Member. Cash

Valley.

Collection.—^Maryland Geological Survey.

[Maynard.]

Dalmanella concinna (Hall)

Plate LIV, Figs. 11-13

Orthis concinna Hall, 1859, Pal. N. Y., vol. iii, p. 172, pi. xa, figs. 1-3, 1861.

Dalmanella concinna Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. 1, pp.

207, 224.

Description.—" Shell longitudinally semielliptical : valves unequally

convex: hinge-line straight, with the extremities subangular. Dorsal

valve convex, with a depression from beak to base, on each side of which

the shell is more convex, and thence sloping somewhat abruptly to the

sides : beak very small and scarcely incurved. Ventral valve very convex,

gibbous, and almost subcarinate in the middle: beak prominent, much

elevated above the hinge-line, and neatly incurved over the area. Area

comparatively large, the length greater than half the width of the shell.



303 Systematic Paleontology

Surface very finely and evenly striated. This species bears some resem-

blance to 0. [Dalmanella] elegantida of the Niagara gronp ; but it is more

finely and beautifully striated, the dorsal valve is more gibbous, ....

and the beak less arched." Hall, 1859.

Certain individuals referred to this species are much more circular in

outline than the forms described by Hall, the cardinal angles being less

extended and the valves less elongate.

Concerning this species Schuchert remarks that it " is easily confounded

with Dalmanella perelegans, but it is always smaller, more obese, and

with finer striae. Hall states that these specimens are from the " shaly

limestone of Cumberland, but is in error, since all those now found are

from the Keyser member, and none have been seen in the Xew Scotland

member."

Occurrence.—Heldeebeeg Formation, Ke.yskr Member. Keyser,

West Virginia; Cash Valley, Devil's Backbone, Market Street Bridge,

Cumberland, section southwest of Eawlings, Pinto, Viaduct Cumberland,

Tonoloway, Maryland ; Pleasant Valley, Bedford County, and Hyndman,

Pennsylvania.

Collection.—Maryland Geological Survey.

[Maynard.]

Genus RHIPIDOMELLA CEhlert>

Ehipidomella emarginata (Hall)

Plate LV, Figs. 1-8

Ortliis oblata var. emarginata Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p.

164, pi. xa, figs. 4-6, 1861.

Description.—" Among the collections from the Lower Helderberg

rocks of Cumberland, Maryland, there are numerous specimens of an

Ortliis, having the same general characters as 0. ollata, but proportionally

narrower and the beak more extended. The dorsal valve is very convex, and

the ventral valve is marked by an undefined depression, which, beginning

below the beak, gradually becomes wider and deeper, producing a deep

sinuosity or emargination in front.

• See Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol. vili, pt. 1, p. 209.
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" Tlie vascular area of the ventral valve occupies a comparatively

greater space than in shells of 0. ohlala from the Helderberg, and it is

more elongated or triangular in form. In the dorsal valve, the double

imprints of the adductor muscles are well preserved." Hall, 1859.

The forms collected in Maryland by the writer differ from those figured

by Hall in having the lateral margins well rounded
;
giving to the shell a

much more circular appearance than the somewhat subtriangular outline

of those figured by Hall.

Rliipidomella emarginata resembles somewhat Duhnanella quadrans and

Dalmanella concinna but seldom assiimes the subquadrate shape which

characterizes both these species.

Length of average specimen about 1.5 cm.; width about 1.7 cm.

Occurrence.—Helderbehg Formation, Keyser Member. Keyser,

near Bloomfield, West Virginia; Cash Valley, Cumberland, Maryland.

Collections.—Maryland Geological Survej^, U. S. National Museum.

[Maynard.]

ElIIPIDOMELLA OBLATA (Hall)

Plate LV, Figs. 9-lG

Ortnis oblata Hall, 1857, Tenth Ann. Kept. N. Y. State Cab. Nat. Hist., p. 41,

figs. 1-5.

OrtJiis ohlata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 162, pi. x, flgs. 1-22,

1861.

Rhipidomella oblata Hall and Clarke, 1892, ibidem, vol. viii, pt. i, pp. 210,

225, pi. via, figs. 3, 4.

Description.—" Shell [in the young state] longitudinally subovate,

and varying from circular to transversely oval in its stages of growth,

resupinate : ventral valve convex at the beak, flattened in the middle, and

concave towards the front : dorsal valve very convex in the middle and

towards the beak ; beaks of the two valves nearly equally elevated, that of

the ventral valve pointed ; area very small
;
foramen large. Surface finely

striated; stri^ frequently bifurcating and curving towards the lateral

and cardinal margins, concentrically marked by finer striae and stronger

lines of growth, which are numerous in the older shell."
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" Internally the ventral valve is marked by a large foliate vascular im-

pression : impressions of the adductor muscles rarely well preserved, except

in the casts. Teeth prominent, and, when entire, rounded and thickened

at their extremities. Dorsal valve with prominent cardinal process and

divergent brachial lamellae : a central ridge, more or less prominent, ex-

tends from beneath the beak to near the base." Hall, 1859.

Length of average specimen about 2 cm. ; width about 2.5 cm.

This well-known and widely distributed Helderberg orthoid is abun-

dantly present in Maryland, where it rarely attains the large size of

the New York examples, but otherwise is identical.

Occurrence.—Helderberg Formation, Coeymans Member. Dawson.

NEVf Scotland Member. 21st Bridge (shale zone), Dawson, Miller's

Spring, Devil's Backbone, Corriganville, near Cumberland, Ernstville,

Maryland; Cherry Eun, West Virginia.

Collection.—Maryland Geological Survey.

Ehipidomella assimilis (Hall)

Plate LV, Figs. 17-19

OrtMs assimilis Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 175, pi. xv, figs.

la-le, 1861.

Rhipidomella assimilis Hall and Clarke, 1892, ibidem, vol. viii, pt. i, p. 224.

Description.—" Shell suborbicular, sometimes a little longer than wide :

valves nearly equally convex above the middle. Dorsal valve most convex

in the middle, and sloping to the front and sides. A-'entral valve most

convex towards the beak, depressed and broadly sinuate below : beak

prominent, acute, incurved, and extending beyond the opposite valve.

Area longer than half the width of the shell ; the height equal to one-third

the length. Foramen large.

" Surface finely and somewhat evenly striated. Vascular impressions

of the ventral valve foliate, occupying a broad ovate space, limited on the

sides by a continuation of the brachial lamellae." Hall, 1859.

Length about 2.7 cm. ; width about 3 cm.

With R. ohlala occur individuals less oblate and more elongate. These

approach R. assimilis and it appears that the latter developed from that
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species. The New Scotland variety, however, does not attain the size of

the Becraft species, nor has it the obesity, the great shallow ventral sinus,

ajid other characters marking R. assimilis.

Occurrence.—Helderberg Formation, Becraft Member. Cherry

Eun, abundant in the Baltimore and Ohio Eailroad cut through North

Mountain near its eastern end, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Ehipidomella musculosa (Hall)

Plate LV, Fig. 20; Plate LVI, Figs. 1-4

Orthis musculosa Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 46.

OrtMs musculosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 409, pi. xci, figs.

1-3; pi. xcv, figs. 1-7,1861.

RMpidomella musculosa Hall and Clarke, 1892, ibidem, vol. viii, pt. i, pp.

190, 210, 225, pi. via, fig. 5.

Description.—" Shell suborbicular, the length about nine-tenths as

great as the width : ventral valve depressed convex, sometimes slightly

concave near the front ; beak prominent, equalling or extending a little

beyond that of the opposite valve, pointed and slightly incurved: dorsal

valve regularly and distinctly convex, most elevated in the central region,

sometimes a little depressed towards the front; beak prominent, tri-

angular, pointed and incurved; cardinal teeth and process strong; hinge

extremely short ; area triangular, scarcely extending beyond the foramen

;

foramen large, partly occupied by the prominent cardinal process of the

other valve, visceral impression large, fan-shaped, and strong. Surface

marked by fine, distinct, radiating strife, those nearest the cardinal margin

being curved outwards from the beak; concentrically marked by obscure

lines of growth." Hall, 1857.

Length 3 cm. ; width 3.6 cm.

Fine examples of this species show them to be large and massive R.

assimilis, with the muscular scars relatively larger. Hall compared this

form with R. ohlata, and under R. assi7uilis the writer stated that the latter

probably developed from the more elongate variety of R. ohlata. This

seems to be the line of development, beginning in small specimens and

20
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terminating with the hirgest growth in the Upper Oriskany in R. muscu-

losa.

Occurrence.—Orisklvny' Fohmatiox, Eidgeli' ]\Iember. Knobly,

Williams Eoad, and Collier's Kun, near Cumberland, Maryland ; Pendle-

ton County, West Virginia.

Collection.—Maryland Geological Survey.

Ehipidomella musculosa var. akctisinuata n. var.

Plate LV, Pigs. 31, 22

Description.—Associated with R. musculosa are a number of small

individuals with a narrow ventral sinus, stronger medially elevated dorsal

valve, and an emarginate anterior edge. In many ways these shells recall

R. emarginata of older formations, but are more coarsely striate, thicker

shelled, and more strongly biconvex. They can hardly be regarded as

direct descendants of R. emarginata, since the Oriskany material grades

into R. musculosa. However, the Lower Devonian Rhipidomellas are

closely related forms, and it may be that R. musculosa var. arctisinuata\

is reversional or atavistic in its expression.

A very large specimen apparently of this species in Mr. Boeder's col-

lection measures 35 mm. in length and 40 mm. in width. The average

specimen is 15 mm. by 18 mm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.—U. S. National Museum.

Ehipidomella marylandica n. sp.

Plate LV, Fig. 23

Description.—This species has the external expression of R. assimilis or

half-grown individuals of R. musculosa, with which it has been con-

founded. It differs from all Lower Devonian Ehipidomellas in the narrow

ventral muscle area and the nearly complete absence of the raised lateral

and anterior margins usually seen in this area in other species. The

ventral valve is depressed convex as in R. musculosa, but has not the broad

shallow sinus of this species. Dorsal valve unknown.

Length 2.5 cm. ; width 2.5 cm.



Maryland Geological Survey 307

Occurrence.-—Oriskany Formation, Hidgely Member. Williams

Eoad near Cumberland.

Collection.—Maiyland Geological Survey.

Genus SCHIZOPHORIA King'

SCIIIZOPIIORIA MULTISTRIATA (Hall)

Plate LVl, Figs. 5-8

Orthis multistriata Hall, 1857, Tenth Ann. Kept. N. Y. State Cab. Nat. Hist.,

p. 45, figs. 1, 2.

Orthis multistriata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 176, pi. xv,

figs. 2a-2f, 1861.

Schizophoria multistriata Hall and Clarke, 1892, ibidem, vol. viii, pt. i, pp.

212, 226, pi. vio. fig. 25.

Description.—" Shell circular or transversely suboval : ventral valve

most convex near the beak, depressed so as to form a broad shallow unde-

fined sinus, which sometimes gives to the front a subemarginate aspect;

beak a little more prominent than the opposite, slightly incurved : dorsal

valve more elevated, most convex between the middle and the beak ; beak

rising above the hinge, obtuse and incurved; hinge-line straight, about

half the width of the shell ; area small ; foramen narrow, extending nearly

to the apex. Surface marked by fine, crowded, nearly equal striae, which

increase chiefly by implantation, and are crossed by a few faint concentric

lines of growth." Hall, 1857.

Length 1.9 cm. ; width 2.1 cm.

Occurrence.—Helderberg Formation, New Scotland Member.

Devil's Backbone.

Collection.—George M. Eoeder.

Schizophoria oriskania n. sp.

Plate LVI, Figs. 9-13

Description.—This species is most closely related to S. propinqua of the

Onondaga limestone, but has a less pronounced ventral sinus and ventral

cardinal area, while the muscular scars and vascular sinuses are far less

' See Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol. viii, pt. i. p. 211.
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marked than in the latter. The surface ornamentation is not well pre-

served, but the number of strife appear to be about as abundant as in

S. propinqua.

This species is distinguished from ,S'. inultistnaia in being smaller,

less gibbous, and with coarser stria?. One example referred with doubt

to this species has a slight ventral fold and a narrow dorsal sinus, con-

ditions just the reverse of that in the other specimen regarded as the type

of *S'. orislania; otherwise the expression is that of Schizophoria.

Length 1.8 cm. ; width 2 cm.

Occurrence.—OmsKA:<!Y Formation, Eidgely Member. Cumberland

(Knobly).

Collection.—George M. Boeder.

Superfamily STROPHOMENACEA
Family STROPHOMENIDAE

Genus LEPT/€NA Daiman

Lept.^na rhomboidalis (Wilckens)

Plate LVI, Figs. 13-17

Conchita rJiomboidalis Wilckens, 1769, Nachricht von selten Versteiner-

ungen, p. 77, pi. viii, figs. 43, 44.

Leptana depressa Hall, 1852, Pal. N. Y., vol. ii, p. 257, pi. liii, figs. 6a-6Z.

Strophomena rugosa Hall, 1859, Pal. N. Y., vol. iii, p. 195, pi. xix, flg. 1.

Leptwna rhomboidalis Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, 1892,

p. 279; pi. viii, figs. 17-31; pi. xva, figs. 40-42; pi. xx, figs. 21-24.

Description.—"Shell semioval or semicircular; hinge-line equal to or

extending beyond the width of the shell ; dorsal valve having the upper

part nearly flat, slightly convex or even concave, with strong concentric

undulations, towards the margin abruptly inflected; ventral valve parallel

to the dorsal valve, presenting a deep concavity. Surface marked by

prominent radiating striae. The cardinal area is narrow and extended to

the extremities of the hinge-line; the foramen is broad and spreading, but

filled by a callosity of the ventral valve, which has a narrow groove at its

summit for the protrusion of the pedicle ; the apex of the dorsal valve is

often, and perhaps always, perforated. Tlie flatter portions of both valves

are strongly marked by concentric undulations, which are crossed by fine
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striae. On the deflected portions there are no undulations, the strise alone

marking the surface. Sometimes the shell is nearly flat, the deflected

portion being either very narrow, or not at all conspicuous. The un-

dulations are variable in number, even in =;hells of the same size, and are

not to be relied upon as characteristic ; and in very old shells they are not

so strong as in younger ones, or those of medium size. The strige crossing

the undulations are likewise variously prominent in different individuals,

frequently bifurcating, and in well-preserved surfaces are crossed by fine

concentric striae. The interior structure is always peculiar and sufficiently

characteristic, though the exterior characters are very closely simulated by

a different shell in the shaly limestone of the Helderberg.

" This species has a wide range, occurring in the Clinton group and

ranging to the Upper Helderberg limestones." Hall, 1852.

This species is found also in the Clinton and Oriskany of Maryland.

Occurrence.—Helderberg Formation. Keyser Mejiber. Devil's

Backbone, Corriganville, Cash Yalley, Pinto, Tonoloway, Maryland;

Hyndman, Pennsylvania. Coeymans Member. Dawson, Corriganville,

Devil's Backbone. New Scotland Member. 21st Bridge, Dawson,

Corriganville, Miller's Spring, Ernstville, Maryland; Cherry Kun, West

Virginia. Becraft Member. Warren Point, Pennsylvania. Oriskany

Formation, Eidgely Member. Miller's Spring, near Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Maynard.]

Lert.ena rhomboidalis var. ventricosa (Hall)

Plate LVI, Fig. 18; Plate LVII, Fig. 1

Strophomena depressa var. ventricosa Hall, 1857, Tenth Ann. Rept. N. Y.

State Cab. Nat. Hist., p. 55.

Strophomena rugosa var. ventricosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii,

p. 417, pi. xciv, figs. 2e, 2/, 3.

LepUrna rhomboidalis var. ventricosa Hall and Clarke, 1892, ibidem, vol. viii,

pt. i, pi. xva, fig. 43.

Description.—" Shell transversely oblong, subsemicircular; length and

breadth sometimes nearly equal ; front often straight in the middle, and

parallel to the hinge-line; ventral valve extremely ventricose, scarcely
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geniculate in front : dorsal valve forming an inclined plane from the hinge

towards the front, near which it is abruptly deflected, giving the valve a

deep concavity : hinge-line equal to the greatest width of the shell ; lateral

margins contracted, so as to leave small auricular extensions at the ex-

tremities of the cardinal border ; area sublinear, longitudinally striate

:

interior distinctly granulose ; muscular attachments strongly marked."

Hall, 1857.

Length 3.5 cm. ; width along hinge 5.6 cm.

This is the Oriskany form of L. rhomhoidalis, with strongly marked

muscular scars.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

Maryland ; Warren Point, Pennsylvania.

Collection.—Maiyland Geological Survey.

Genus LEPT.^N1SCA Beecher

LEPTiENISCA CONGAVA (Hall)

Plate LVII, Figs. 2-5

Leptcena eoncava Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 47.

Leptwna eoncava Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 197, pi. xviil,

fig. 2, 1861.

Leptanisca eoncava Beecher, 1890, Amer. Jour. Sci. (3), vol. xl, p. 238, pi. ix,

figs. 1-5.

Description.—" Shell • concavo-convex, hemispherical : ventral valve

regularly convex; umbonal region prominent; cardinal margin rounding

from the beak towards the lateral extremities: dorsal valve deeply con-

cave ; hinge-line less than the greatest width of the shell ; area of ventral

valve broad, that of dorsal valve linear; foramen triangular, nearly

closed by a thick callosity. Surface marked by very fine, close, radiating

strias, each fifth or sixth one a little more prominent than those between

;

crossed by fine regular concentric wrinkles, producing a beautiful sub-

cancellate appearance." Hall, 1857.

Length 1.5 cm. to 3 cm.; width 1.7 cm. to 3.3 cm.

This interesting brachiopod is common in a very restricted zone near

the base of the New Scotland in Albany County, New York. Occa-

sionally a single specimen is found higher in the same horizon.
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Occurrence.—Helderbkrg Formation, Coeymans Member. Dawson.

Few Scotland Member. Miller's Spring near Cumberland, Devil's

Backbone.

Collection.—Maryland Geological Survey.

Genus STROPHEODONTA Hall'

The Lower Devonian species of Stropheodonta are readily divided into

two groups on the basis of the ventral muscle areas. In Stropheodonta

proper the shells are always concavo-convex and sometimes strongly so,

while in Leptostrophia they are nearly always plano-convex (except

L. magnivethtra, which is strongly concavo-convex). In the latter group

the ventral muscle scars are bounded laterally by two strongly pustulose

diverging ridges, while anteriorly the scars are not strongly limited. In

Stropheodonta proper there are no lateral diverging ridges and the muscle

scars are well defined all around by a raised rim which is more or less

scalloped.

The cardinal areas in all the Devonian forms of Stropheodonta are

strongly marked by transverse lines terminating on the hinge-line by a

series of fine teeth. In the Silurian species the degree of development of

these teeth is, upon the whole, progressive, beginning in the Clinton with

a few teeth on each side of the deltidium and increasing in number

through the Niagara into the Manlius. For these early forms of Stro-

pheodonta Hall and Clarke have used Brachyprion Shaler.

STROrHEODONTA ARATA (Hall)

Plate LVII, Figs. 7-10

Strophodonta varistriata var. arata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii,

p. 183, pi. xviii, figs. la-It, 1861.

Description.—" Shell semielliptical, with the cardinal extremities more

or less salient : hinge crenulate. Dorsal valve more or less concave. Ven-

tral valve varying from moderately convex to very gibbous, and sometimes

^ For an extended description of this genus and its subdivisions, see Hall and
Clarke, 1892, Nat. Hist. N. Y., Pal., vol. viii, pt. i, pp. 284-289.
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geniculate towards the front. Area narrow. Foramen none, or a narrow

elevation or callosity in place of it.

" Surface marked by very prominent sharp angular ridges and inter-

mediate fine undulating striae, which cover also the slopes of the ridges.

Sometimes a few short wrinkles mark the spaces between the ridges, along

the cardinal margin towards the hinge extremities." Hall, 1859.

Length about 1.5 cm.; width about 2.4 cm.

A very convex variety is here illustrated. Other specimens are more de-

pressed, bi;t both forms have the sharp angular plications covered with

finer strias.

Occurrence.—Helderberg Formation, Coeymans Member. Dawson,

Devil's Backbone. New Scotland Member. Dawson, Devil's Backbone.

Collections.—Maryland Geological Survey, American Museum of

Natural History.

Stropheodonta varistriata (Conrad)

Plate LIX, Figs. 1,2

Strophomena varistriata Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii,

p. 255, pi. xiv, fig. 6.

StrophodGnta varistriata Hall, 1859, Pal. N. Y., vol. iii, p. 180, pi. viii, figs.

1-16; pi. xvi, figs. 1-8, 1861.

Stropheodonta varistriata Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87,

p. 427.

Description.—" Shell semioval, varying in form from length and width

equal to length greater or less than the width: hinge-line equal to or

greater than the width of the shell below ; extremities rounded or salient.

Dorsal valve fiat, or more or less concave according to the convexity of

the ventral valve, but not conforming entirely to the curvature of the

latter. Ventral valve varying from slightly convex to gibbous, and some-

times abruptly arching towards the front; umbonal region more or less

prominent; beak usually a little elevated. Area narrow, almost linear.

Foramen linear or none.

" Surface often finely and evenly marked with straight or slightly un-

dulating striae; more often with prominent sharp striae at more or less

equal distances from each other, and the intermediate spaces by minute
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equal stria;; and again in other specimens by alternating larger and

smaller strise, of which there are frequently three regular gradations in

size. Radiating striae crossed by fine concentric elevated lines, and often

by undulations or indentations which are more conspicuous on those shells

where the strias are in fascicles of finer between stronger ones. Vascular

impressions of the ventral valve circumscribed by lamellae, more or less

distinctly fiabellate: impressions of adductor muscles elongate-oval."

Hall, 1859.

Length 1.1 cm. to 1.9 cm.; widtli 1.5 cm. to 2.5 cm.

Occurrence.—PIelderberg Formation, Keyser Member. Cash

Valley, Maryland ; Hyndman, Pennsylvania.

Collection.—Maryland Geological Survey.

[Maynard.]

Stropheodonta goeymanensis n. sp.

Plate LVII, Fig. 6

Description.—Shell medium size, subsemioval; concavo-convex, hinge-

line of specimen observed shorter than width, transverse ventral valve very

convex, greatest convexity anterior to middle. Area not seen. Dorsal

valve not observed. Surface of ventral valve ornamented by plications of

unequal strength distant about 1 mm. near margin. Interior of ventral

valve showing large distinct flabellifonn muscle scars.

Length 2.7 cm.; width 3.3 cm.

This species resembles 8. incequircudiata Hall of the Onondaga, but

differs in its much larger muscular scars.

Occurrence.—Helderberg Formation, Coeymans Member. Devil's

Backbone.

Collection.—Maryland Geological Survey.

[Swartz.]

Stropheodonta demissa (Conrad)

Plate LVII, Fig. 11

Strophomcna demissa Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii,

p. 258, pL xiv, fig. 14.

Strophodonta demissa Hall, 1867, Nat. Hist. N. Y., Pal., vol. iv, pp. 81, 101, pi.

xl, figs. 14-17; pi. xii, figs. 1-5.
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Description.—" Length and width nearly equal ; inferior valve ventri-

cose; superior valve deeply concave; radii sharp, prominent, subtuber-

culated, much more prominent on the upper than on the lower half of the

valves, where they greatly bifurcate and become fine and very numerous

;

umbo convex, the summit slightly elevated ; hinge angles slightly salient."

Conrad, 1842.

Length 3.6 cm. ; width 3.3 cm.

This well-known species has heretofore been reported from the Scho-

harie grit, Onondaga, Hamilton, and Chemung formations, and now its

range is extended downward into the Upper Oriskany. The four ventral

interiors cannot be distinguished from Hamilton specimens, but as yet

no dorsal valves have been seen in the Oriskany. The species nearest

related to S. demissa in the Lower Oriskany is S. schuchertanum, but its

striae are finer and somewhat bundled and the valves are decidedly more

arched.

Occurrence.—Orlskany Formation, Ridgely Member. North fork

of south branch of the Potomac River, Pendleton County, West Virginia.

Collection.—U. S. National Museum.

Stropiieodonta (Leptostrophia) begkii (Hall)

Plate LVII, Figs. 12, 13

Strophodonta b ckii Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 191, pi. xxii,

figs, lo-l/, 1861.

Stropheodonta (Leptostrophia) iecki Hall and Clarke, 1892, ibidem, vol. vili,

pt. 1, p. 288, pL xiii, figs. 23, 24.

Description.—" Shell semielliptical or subquadrate : length sometimes

equal to the width (though usually from two-thirds to three-fourths as

great). Ventral valve very depressed convex: beak very small. Dorsal

valve flat or a little concave near the hinge, slightly convex near the front.

Hinge-line crenulated, generally equal to the greatest width of the shell,

but sometimes less. Area linear, confined to the ventral valve. Foramen

small, linear, usually closed.

" Surface marked with strong, regular, closely arranged, bifurcating,

radiating strife, crossed by fine obscure concentric lines, and more or less
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regular concentric wrinkles which curve outwards on approaching the

hinge. Interior of shells striato-punctate, the hinge-line crenulated

almost to its extremities. The muscular area of the ventral valve flabelli-

form, more or less strongly defined at its margins." Hall, 1859.

Length 4 cm. ; width 4.5 cm.

Mr. Roeder collected a single small specimen on Knobly Mountain in

the Upper Oriskany, which may belong to this species. It has fewer con-

centric corrugations, and these are restricted to an area in the posterior

region smaller than in the Helderberg specimens, and there are fewer un-

dulating striae. In Helderberg individuals there are about seventeen of

these in 10 mm., while in that from the Oriskany there are fifteen in the

same space.

Occurrence.—Helderberg Formation, New Scotland Member.

Cedar Cliff, West Virginia; 21st Bridge, Maryland ; Warren Point, Penn-

sylvania. Oriskany Formation, Eidgely Member. Knobly Mountain,

near Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.

StROPHEODONTA (LEPTOSTROnilA) PLANULATA (Hall)

Plate LVII, Figs. 14-lG

Strophodonta planulata Hall, 1S59, Nat. Hist. N. Y., Pal., vol. iii, p. 184, pi.

xvi, figs. 9-12, 1861.

Description.—" Shell semielliptical, width nearly one-half the length,

plano-convex: hinge-line greater than the width of the shell below; the

cardinal extremities often salient. Dorsal valve flat. Ventral valve uni-

formly and very slightly convex, sometimes flattened towards the margins

:

beak scarcely elevated above the hinge-line. Area linear. Foramen un-

known. Surface finely and evenly striated : striae of the dorsal valve often

flattened. Eadiating striae crossed by fine closely arranged concentric

strife, and sometimes with a few inconspicuous laminaj of growth, and

towards the cardinal extremities by a few wrinkles or undulations." Hall,

1859.

Length about 3 cm. : width about 4 cm.
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This species is readily separated from S. leckii by its finer and equal

rounded radial strige, while the concentric corrugations, if present at all,

are very faint.

Occurrence.—Helderberg Formation, Coeymans Member. Dawson,

Corriganville. New Scotland Member. Dawson, Devil's Backbone,

Corriganville. Becraet Member. Washington County, Maryland.

Warren Point, Pennsylvania.

Collection.—Maryland Geological Survey.

Stropheodonta (Leptostrophia) bipartita (Hall)

Plate LYIT, Figs. 17, 18

Leptwna bipartita Hall, 1858, Pal. N. Y., vol. ii, p. 326, pi. Ixxiv, figs. 4, 5.

Stropheodonta nearpassi Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87,

p. 427.

Stropheodonta textilis Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87, p.

427.

Strophomena (?) bipartita Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87,

p. 429.

Stropheodonta bipartita Weller, 1903, Pal. N. J., vol. iii, p. 226, pi. xx, figs. 1-5.

Desc7'iption.—" Shell with thin, nearly flat brachial valve and slightly

convex pedicle valve, longitudinally subsemielliptical in outline, the

hinge-line produced beyond the body of the shell into mucronate exten-

sions, hinge-line crenulate.

" Surface of both valves marked by fine, irregularly alternating, angular,

raised striae, which are not continuous over the umbo to the beak, and

which curve outward on the sides of the shell in passing to the margin,

the curvature becoming stronger on approaching the hinge-line. The sur-

face is also marked by much finer, crowded, concentric lines, which con-

tinue to the beak. Oblique wrinkles along the cardinal margin are

present in many specimens. The interior of the valves, more especially

the pedicle, is covered with fine, closely crowded papillae, which gives to

the surface of internal casts a finely pitted or punctate appearance. These

internal papillae may frequently be detected through the thin shell sub-

stance as dark spots, giving it a punctate appearance, but there are ap-

parently no perforations. The muscular impressions of the pedicle valve
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are ratlier large and divergent and are free from impressions of papilla?.

In the interior of the brachial valve a low median ridge reaches more than

half way to the front of the shell.

" The dimensions of a medium-sized specimen are: Length, 28 mm.;

breadth, 30 mm." Weller, 1903.

This species is the same as Stropheodonta hipartita which Weller de-

scribes from the Decker Ferry of New Jersey and which he considers the

same as the three shells described by Hall in Volume II of the Pale-

ontology of New York under the names Leptcena sp., Leptcena hipartita,

and Stropheodonta textilis, all from the Coralline limestone of Schoharie,

New York. It differs from the three forms described by Hall in having

the striae curve outwards on the sides of the shell in approaching the

margins, the curvature increasing towards the posterior portion of the

shell. This curvature is not mentioned in Hall's description and on ex-

amining the type material the strijp do not curve but radiate from the beak

straight. While this form is the same as that described by Weller it may

prove to be a distinct species from Hall's.

It is distinguished from S. planulaia of the Lower Helderberg by the

curvature of the alternating angular striae, while the striae of S. planuJata

are fine and even.

Occurrence.—Hklderbeko Formation, Keyser Member. Devil's

Backbone, Hancock, Cookerly, i;; miles northeast of Flintstone, Pinto,

Maryland; Hyndman, Pennsylvania.

Collection.—Maryland Ecological Survey.

[Maynard.]

Stropheodonta ( Leptostropiiia) auctimuscula n. sp.

Plate LVIII, Fig. 1

Desmption.—This is a very flat species of Stropheodonta, with the

ventral muscle area very much narrower and more excavated than in other

forms from the Oriskany. The striae are somewhat coarser than in S. mag-

nifica, there being about twelve in 5 mm., while in the latter there are from

fifteen to twenty in the same space in Cumberland specimens. L. orisJcania

Clarke,' with which it was at first identified, is a somewhat smaller species,

' Mem. N. Y. State Mus., voL iv, No. 3, 1900, p. 53, pi. vii, figs. 29-35.
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with finer strias, concentric corrugations, and a more triangular ventral

muscle pit. Dorsal valve unknown.

Length about 3 cm. ; width about 4 cm.

Occurrence.—Oriskany Formation, Shriver Member. 21st Bridge,

North Branch near Cumberland, Maryland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Stropheodonta (Leptostrophia) magnieica (Hall)

Plate LVIII, Figs. 2-5

Strophodonta magnifica Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 54.

Strophodonta magnifica Hall, 1859, Nat. Hist. N. Y., Pal., vol. lii, pp. 414, 482,

pi. xciii, fig. 4; pi. xciv, figs. 2a-2d; pi. xcv, fig. 8; pi. xcva, figs. 15-19.

Strophodonta vascularia Hall, 1859, ibidem, vol. iii, p. 412, pi. xcii, fig. 4;

pi. xcv, fig. 10 (not pi. xciii, figs. 2b, 2c= ? ;S'. magniventra) , 1861.

Strophomena magnifi.ca Billings, 1861, Can. Jour. Sci. Arts, vol. vi, p. 348.

Strophomena magnifi,ca Billings, 1863, Geol. Canada, p. 961, fig. 468.

Strophodonta magnifica Hall, 1883, Second Ann. Rept. N. Y. State Geol., pi.

xliv, figs. 27, 28.

Stropheodonta (Leptostrophia) magnifica Hall and Clarke, 1892, Nat. Hist.

N. Y., Pal., vol. viii, pt. i, p. 288, pi. xiii, figs. 27, 28.

Leptostrophia magnifica Clarke, 1900, Mem. N. Y. State Mus., vol. iii, No. 3,

p. 53, pi. vii, fig. 36.

Description.—" Shell very large, transversely suboval, somewhat semi-

circular, more or less rounded at the extremities of the hinge; length and

breadth sometimes equal : ventral valve depressed convex in the middle

and umbonal regions, flattened near the lateral extremities; cardinal

margin sloping slightly from the beak : dorsal valve slightly concave

;

hinge-line crenulated, usually a little less than the width of the shell;

area broad, distinctly and regularly marked with transverse striae produced

by the prolongations of the hinge crenulations; foramen very narrow, not

closed. Surface marked by somewhat faint radiating striae, which bifur-

cate regularly about two or three times at uniform distances from the

beak." Hall, .1857.

The large size, somewhat thicker shell, lower ventral cardinal area, and

especially the equally fine radial striae of both valves distinguish this

species from S. magniventra. The character pointed out by Hall for S.
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va.'icularia, i. e., tlie narrower muscular impressions of the dorsal valve,

has no partieuhir significance, since that grades into the wider muscular

area of S. rnagnlfica. S. lincklcvni is a smaller species with a flatter dorsal

valve and a septum se])arating the posterior pair of adductor muscles.

Length about 5 cm. ; width about 6 cm.

Occurrence.—Ohiskanv Formation, Eidgely Member. Knobly

Mountain, Miller's Spring near Cumberland, Devil's Backbone, Martin

Mountain, Collier's Eun, Maryland; Warren Point, Pennsylvania; Pen-

dleton County, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Stropheouonta (Leptostropitia) magniventra Hall

Plate LVIII, Figs. 6-8

Strophodonta magniventra Hall, 1857, Tenth Ann. Rept. N. Y. State Cab.

Nat. Hist., p. 54.

Strophodonta magniventra Hall, 1859, Nat. Hist. N. Y. Pal., vol. iii, p. 411,

pi. xcii, figs. 2a-2c, 3; pi. xcv, fig. 9, ISGl.

? Strophodonta linckhrni Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, pi. xciii,

fig. 2a (not figs. 3a. 3b = S. linckJfrni).

Strophodonta vascularia Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, pi. xciii,

figs. 2&, 2c (not pi. xcii, fig. 4; pi. xcv, fig. 10^«Sf. magniflca) , ISGl.

Strophomena magniventra Billings, 1861, Can. Jour. Sci. Arts, vol. vi, p. 349.

Strophomena magniventra Billings, 1863, Geol. Canada, p. 961, fig. 469.

Strophomena magnive^itra Billings, 1874, Pal. Foss., vol. ii, p. 22, figs. 10-12,

pi. ii, figs. 2, 2a.

Stropheodonta (Leptostrophia) magniventra Hall and Clarke, 1892, Nat.

Hist. N. Y., Pal., vol. viii, pt. i, p. 288, pi. xiii, figs. 25, 26.

? Stropheodonta lincklwni Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3,

p. 52, pi. vii, fig. 37.

Description.—" Shell suhsemicircular varying to longitudinally sub-

oval, variable ; length usually two-thirds the breadth, sometimes equal or

greater: ventral valve convex in the central and umbonal regions, flattened

towards the extremities ; beak slightly incurved ; cardinal border sloping

from the umbo : dorsal valve unknown, probably concave : hinge-line cren-

ulated, equal to the greatest width of the shell, sometimes extended into

mucronate points beyond the lateral margins of the shell ; area of ventral

valve very broad, slightly curved, distinctly marked by vertical striae pro-

duced by the prolongation of the crenulations of the hinge; foramen
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large, triangular, apparently mostly closed. Surface marked by regular,

rounded, slightly elevated, radiating strige: interior scarcely granulosa,

strongly marked with a plicated flabelliform muscular impression, cover-

ing nearly two-thirds of its extent." Hall, 1857.

Length 2.5 cm. to 4 cm. ; width about 4 cm.

This has been a very perplexing species, owing to the fact that the valves

are found separated, are very thin and frail, and usually broken before

deposition. This is shown in the ventral valves figured by Hall, no two

of which are alike, and one of which has the anterior margin passing

through the muscular scars (see fig. 2h, Hall), an impossible condition for

a living brachiopod. The mature shells attained a size nearly as large as

*S'. magnifica, are usually thin and quite convex. It is more often these

convex valves that have so much of the anterior region broken away,

though preserving the characteristic posterior portion with its very high

ventral cardinal area. The writer has before him twelve half-grown, not

very convex examples, seven of which have both valves united. The latter

show that the shells are very thin and that the ornamentation of the two

valves is very dissimilar. On the ventral valve the strige are low, obscure,

and separated by wide flat interspaces, there being rarely seven and more

comjnonly from nine to twelve of these in 5 mm. This valve appears

nearly smooth. The dorsal valve is marked by exceedingly fine, closely

adjoining thread-like strife, there being not less than thirty-two in 5 mm.

In New York it is usually this valve that is found in large examples, with

the anterior margin perfect, and is nearly always labeled 8. lincklceni.

However, this is now known to be the companion valve to S. magniventra,

which was based on ventral shells. The interior of this species is practi-

cally the same as in 8. magnifica.

8. magniventra is easily distinguished from all associated Stropheo-

dontse by its external ornamentation, {. e., by tJie few widely separated

obscure strise on the ventral valve and by the very delicate and exceedingly

numerous strise of the dorsal valve. Another feature is the very high

ventral cardinal area.

Occurrence.—Okiskany Formation, Eidgely Member. Cumberland.

South end of Martin Mountain, Miller's Spring near Cumberland.

Collection.—Maryland Geological Survey.
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Stropheodonta sp.

Description.—A large Stropheodonta measuring 4 cm. in length by

about 4.5 cm. in width was found in the Keyser member of the section at

Pinto. The individual observed is too poorly preserved for specific

identification, and it has not been figured. It resembles 5". hecl:ii or an

unusually large individual of S. bi2}a'7-tita.

Occurrence.—Helderberg Formation, Keyser Member. Pinto.

Collection.—Maryland Geological Survey.

[Swartz.]

Genus STROPHONELLA Hall'

Stropiionella gexiculata (Hall)

Plate LIX, Figs. 3-5

Strophodonta geniculata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 483, pi.

xxill, figs. 6a, 66, 6c, 1861.

Description.—" Shell somewhat semicircular, abruptly geniculate

towards the base. Dorsal valve flat for two-thirds the length of the shell,

when it is abruptly inflected. Ventral valve with a narrow area, the beak

projecting a little beyond the opposite, slightly convex from the beak

towards the middle, becoming flattened and concave, and the last third

abruptly deflected, corresponding with the opposite valve. Surface at and

near the beaks marked by strong radiating striae, which bifurcate, and are

increased by interstitial additions towards the base of the shell. Tubular

openings are noticed at intervals on the summits of the stronger striae,

and round or o\al pores mark the interstitial spaces.

" In some specimens the center of the dorsal valve is marked by a strong

sinus with a prominent elevation on each side, with a corresponding mesial

elevation on the center of the opposite or concave valve, and a sinuosity on

either side." Hall, 1859.

^ This genus is readily distinguished from Stropheodonta in having the

relative convexity of the valves reversed. In other words, Stropheodonta is

plano-convex or concavo-convex, while in Strophonella a section along the

middle from the beak to the anterior margin will be sigmoid in outline.

Otherwise the two genera are essentially alike. See Hall and Clarke, 1892,

Nat. Hist. N. Y., Pal., vol. vlii, pt. 1, pp. 290-293.

21
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Some specimens from Tonoloway are larger than those described by

Hall and have much coarser striae. They are questionably referred to

this species. It is cited by Hall as coming from the lower Helderberg

rocks of Cumberland.

Length about 1 cm. ; width 1.8 cm.

Occurrence.—Helderberg Formation, Keyser Mejiber. Devil's

Backbone, Viaduct Cumberland, Cash Valley, Tonoloway, Maryland;

Keyser, West Virginia.

Collection.—Maryland Geological Survey.

[Maynard.]

Strophonella leavenworthana (Hall)

Plate LIX, Figs. 6, 7

Stropliomena (Strophodonta) leavenworthana Hall, 1857, Tenth Ann. Rept.

N. Y. State Cab. Nat. Hist., p. 53.

Strophonella leavenworthana Hall and Clarke, 1892, Nat. Hist. N. Y., Pal.,

vol. viii, pt. i, p. 292, pi. xii, figs. G-9.

Description.—" Shell subsemicircular, about three-fourths as long as

wide, contracted below the extremities of the hinge; cardinal border

sloping slightly from the beak : ventral valve flattened in the middle and

cardinal margins, so as to form a semicircular inclined plane ascending

from the hinge to beyond the middle of the shell ; the front and lateral

margins abruptly inflected, giving a deep concavity to the whole valve:

dorsal valve flattened or slightly concave in the umbonal and central

regions, very convex towards the front and lateral margins: hinge-line

equal to the greatest width of the shell, crenulated; area linear, vertically

striated; foramen small, triangular, closed in full-grown individuals.

Surface marked by fine, obscure, closely arranged, radiating strise, crossed

on the depressed part of the valves by small regular concentric wrinkles."

Hall, 1857.

None attain the large size of New York examples, but otherwise are

indistinguishable. The species is readily distinguished from S. pimctu-

lifera by the much finer radial stria3 and the more decided concavo-convex

curvature of the valves.

Length 3.5 cm. ; width 4.5 cm.
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Occurrence.—TIeldehberg Forjiation, Coeymans Me:mber. Keyser,

West Virginia; Dawson, Corriganville, Devil's Backbone, Maryland.

New Scotland Member. Dawson, Corriganville, Devil's Backbone,

Millers Spring near Cumberland.

Collection.—Maryland Geological Survey.

Strophonella punctulifera (Conrad)

Plate LIX, Figs. 8-10

Leptfvna p^cnctnlifcra Conrad, 1838, Second Rept. N. Y. State Geol. Surv.

p. 117.

Strophomena punctulifera Vanuxem, 1842, Geol. N. Y., Kept. Third Dist., p
122, fig. 5.

Strophomena (Strophodontn) punrtulifera Hall. 1857, Tenth Ann. Rept

N. Y. State Cab. Nat. Hist., p. 50, fig. 1.

Strophodonta cavumbona Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat

Hist, p. 51.

Strop?iomena punctulifera Rogers, 1858, Geol. Penn., vol. ii, pt. ii, p. 825, fig,

648.

Strophodonta punctulifera Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 188

pi. xxi, fig. 4; pi. xxiii, figs. 4-7.

Strophodonta cavumbona Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 187, pi.

xxi, figs. 1-3, 1861.

Strophomena punctulifera Billings, 1863, Proc. Portland Soc. Nat. Hist., p

108, pi. ill, fig. 2.

Strophomena pinn I ulifcra Billings, 1863, Geol. Canada, p. 957, fig. 448.

Strophomena juniri .iJifrru Billings, 1874, Pal. Foss., vol. ii, p. 31, pi. iii, fig. 2

Strophonella piitui ulifcra Hall, 1879, Twenty-eighth Rept. N. Y. State Mus,

Nat. Hist., p. 154.

Strophonella punctulifera Hall, 1883, Second Ann. Rept. N. Y. State Geol.;

pi. xliii, figs. 10-12.

Strophodonta punctulifera Walcott, 1884, Mon. U. S. Geol. Surv., vol. viii

p. 121, pi. xiii, fig. 10.

Strophonella punctulifera Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol

viii, pt. i, p. 292, pi. xii, figs. 10-12.

Strophonella cavumbona Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol

viii, pt. i, pp. 291-292.

Strophonella punctulifera Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 277;

pi. xxvii, figs. 6-8; p. 301, pi. xxxiii, fig. 9.

Description.—"Shell with the upper valve deeply concave; radiating

>triai very numerous, prominent, angulated, each with a series of very

regular small elevated punctas. Length, 2 inches. Locality, Helderberg

Mountain." Conrad, 1838.
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" Shell subsemicircular, about four-fifths as long as wide. Ventral

valve concave : beak not projecting beyond the hinge. Dorsal valve con-

cave near the umbo, very convex near the middle : beak not elevated above

the cardinal margin ; sides somewhat contracted below the extremities of

the hinge. Hinge-line straight, nearly or quite equalling the greatest

width of the shell, finely crenulated. Area narrow, linear, vertically

striated. Foramen nearly closed, with a narrow prominent callosity along

the center. Surface marked by strong sharp stria?, M^iich increase by

bifurcation and interstitial addition, becoming rapidly more numerous

and finer towards the margins, and are distinctly punctate in the best pre-

served specimens." Hall, 1859.

Length about 3.85 cm.; width about 4.5 cm.

A careful comparison of Albany County, New York, material of S.

cavumbona Hall reveals no characters not possessed by S. punctulifera

Conrad as redefined by Hall. The S. euglypha Eoemer ^ Foerste told the

writer was derived from the Louisville limestone zone, and does not belong

to this species. 8. cavumhona Meek and Worthen ^ may be regarded as a

good variety under the name rcdilateraria proposed in the same place.

It should be written 6'. punctulifera rectilateraria. On account of these

changes in the synonymy the complete bibliography of *?. piinctulifcra has

been given above.

Occurrence.—Heldeuberg Formation, Coeymans Member. Dawson,

Corriganville, Devil's Backbone. jSTew Scotland Membek. Dawson,

Devil's Backbone, Corriganville, Maryland ; Warren Point, Pennsylvania.

Collection.—Maryland Geological Survey.

Strophonella keyserensis n. sp.

Plate LIX, Fig. 11

Description.—Shell subsemicircular, concavo-convex, resupinate; about

four-fifths as long as wide. Dorsal valve more convex than ventral valve,

concave near umbo. Hinge-line usually somewhat greater than width of

' SiL Fauna d. w. Tenn., 1860, p. G6, pi. v, fig. 3.

= Geol. Surv. 111., vol. iii, 1868, p. 374, pi. vii, fig. 10.
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shell anteriorly. Ventral xalxc concave anteriorly, convex near umbo.

Umbo small, area narrow, trian^^nlar. Surface with numerous fine striae.

Interior of valves pustulose. ]\Iuscular scars unknown.

Length 3 cm. ; width 3.7 cm.

This species closely resembles S. pnnctiilifera from which it differs

chiefly in its finer stride.

Occurrence.—Heldeeberg Formation, Keyser Member. Tonoloway.

Collection.—Maryland Geological Survey.

[Swartz.]

Strophonella headleyana (Hall)

Plate LIX, Fig. 1-3

Strophodonta headleyana Hall, 1859, Nat. Hist. N. Y., Pal., vol. ili, p. 185,

pi. XX, figs. 1-3, 1861.

Description.—" Shell nearly semicircular, about three-fourths as long

as broad. Ventral valve very concave especially near the front, sometimes

depressed convex at the beak ; beak scarcely elevated above the margins of

tlie area. Dorsal valve depressed at the umbo, and very convex towards the

front: beak not extending beyond the cardinal margin. Hinge-line

equalling the greatest width of the shell, crenulated. Area somewhat

wide, and marked by transverse stria? produced by the continuation of the

crenulations from the hinge-line across the surface. Foramen narrow,

closed.

" Surface marked by coarse sharply elevated stria^, which increase

chiefly by implantation, and present a peculiar irregularly waved appear-

ance." Hall, 1859.

A single ventral valve of this species has been collected from Maryland.

It was found by Eowe at Corriganville, near Cumberland. There is

no need to figure the species in this place, since it has the general expres-

sion of S. punctulifera and diifers only in having the sharp striaj wavy

in elevation (irregular in height) and more numerous.

Length 4.6 cm. ; width G.5 cm.

The writer has in his collection two artificial impressions made from

specimens coUectetl by Mr. Andrews in the Upper Oriskany, and now in
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the Hall collection, that cannot be distingnished from this species. Here,

therefore, are forms transitional to S. ainpla of the Onondaga. The ex-

terior in these two specimens is not preserved, and no positive identifica-

tion can be made, though they seem to be ^S'. headleyana.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville.

Collections.—Maryland Geological Survey, U. S. National Museum.

Stropiionella undaplicata n. sp.

Plate LIX, Figs. 13, U
Description.—Shell large, concavo-convex, resupinate, semioval to sub-

semicircular; length two-thirds to three-fourths width, hinge-line equal-

ling or slightly greater than greatest width, extremities slightly extended.

Ventral valve convex anteriorly, umbo concave, area not observed. Dorsal

valve concave anteriorly, umbo convex. Surface ornamented by coarse,

irregular, sinuous plications which may unite again forming elliptical de-

pressions between them. Plications increasing by bifurcation or inter-

calation, more numerous and finer towards margin. Interior not observed.

Length of large individual 4.5 cm. ; width 5.2 cm. Other specimens

are shorter proportionally.

This species closely resembles S. headleijana to which it was earlier

referred. Its ornamentation is distinctive.

Occurrence.—Helderberg Formation, New Scotland Member.

Dawson, Corriganville.

Collection.—Maryland Geological Survey.

[Swartz.]

Genus SCHUCHERTELLA Girty

'

The specific characters of these shells are about as variable as is the

generic name under which they have been grouped. For a long time they

were referred to the genus Streptorhynchus. In 1884 Waagen showed that

the interior generic characters were different, and thinking he had cor-

' Orthothetes of authors. For a diagnosis, see Hall and Clarke, 1892, Nat.

Hist. N. Y., Pal., vol. viii, pt. i, p. 253, and Girty, 1904, Proc. U. S. Nat. Mus.,

vol. xxvii, p. 734.
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rectly made out the interior characters of the Russian Upper Carbonif-

erous shell, the basis of Fischer de Waldheim's genus Orthothetes, all sub-

sequent writers, until 1904, have followed him in his conclusions. In

that year, however, Girty showed that the Russian type had the char-

acters for which Waagen proposed the genus Derbya in 1884, and accord-

ing to the law of priority in publication, all the so-called Derbyas must

be referred to Orthothetes, which should be spelled Orthotetes. This ref-

erence left the brachiopods referred to the last-named genus by authors

except Waldhcim without a group name. For these Girty has proposed

Schuchertella, with Streptorhijnchus lens White as the type.

SCHUCHERTELLA PROLIFICA n. Sp.

Plate LX, Figs. 1-3

Description.—This abundant and medium-sized shell for this genus has

the general form of Schuchertella rvoohvorihana, but differs from it in

many ways. The valves are thinner and less convex, the ventral cardinal

area narrower, and the striae far more abundant. In 8. woolworthana

the striae are abruptly elevated and there are from nine to thirteen in 5

mm., while in S. prolifica they are lower and have from thirteen to twenty

in the same space. In the latter species the striae are also crossed by ex-

ceedingly delicate concentric lines of growth, which are not so well pre-

served in the other form. In the interior of S. prolifica the muscle scars

are not impressed and are therefore but rarely seen, while the cardinal

process is less strongly developed than in S. woolworthana. There

are transitional forms, however, which unite this species so closely with S.

woolworthana of the Coeymans as to make their separation often difficult

or even arbitrary.

Length about 2.6 cm. ; width about 3.3 cm.

Occurrence.—Helderberg Formatiok, Keyser Member. Keyser,

West Virginia ; Dawson, Devil's Backbone, Corriganville, Tonoloway,

Maryland.

Collections.—Maryland Geological Survey, IT. S. National Museum.
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SCIIUCHEKTELLA WOOLWOKTIIANA (Hall)

Plate LX, Figs. 4-9

Strophomena woolworthana Hall, 1857, Tenth Ann. Rept. N. Y. State Cab.

Nat. Hist., p. 48, figs. 1, 2.

Strophomena woolworthana Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 192,

pi. xvii, figs, la-1/, 2a-2c, 1861.

Orthothetes woolworthanus Hall and Clarke, 1892, ibidem, vol. viii, pt. i, p.

255, pi. ix, figs. 25-31.

Description.-—" Shell seniielliptical, often extremely elongate. Ventral

valve concave towards the front and flat on the lateral margins, depressed

convex near the beak: beak small, and scarcely rising above the edge of

the valve. Dorsal valve convex, most elevated near the front, and

flattened towards the umbo : beak not projecting. Hinge-line straight,

equal to the greatest width of the shell. Area linear, conspicuous, partly

common to both valves. Foramen broadly triangular, partially or en-

tirely closed.

" Surface finely striated. Striae round, crowded, simple, increasing by

interstitial addition, concentrically crossed by closely arranged striae and

a few distant lines of growth.

" Ventral valve marked interiorly by a broad flabellate vascular area,

which is partially limited by the dental lamellae : teeth strong, projecting

more or less into the interior of the valve ; in old shells, less conspicuous.

Dorsal valve with vascular area strongly marked : cardinal process deeply

bifid, and each division again trilobate upon the exterior side; lateral

lamellas curving as in Orthis." Hall, 1859.

This variable species occurs in large and snuill specimens, all apparently

mature, as in New York.

Occurrence.—Heldeeberg Formation, Coeymans Mei^iber. Keyser,

West Virginia; Dawson, Devil's Backbone, Corriganville, Maryland.

New Scotland ]\Iember. Dawson, Miller's Spring near Cumberland,

Corriganville, Devil's Backbone, Maryland; Cherry Eun, Cedar Cliff,

West Virginia. Becraet Member. Shale zone at 21st Bridge, Mary-

land ; Cherry Run, West Virginia; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum



MaHYLAND GliOLOdlCAL SUUVEY 339

SCHUCHERTELLA BECRAFTENSIS (Clarke)

Plate LX, Figs. 10-13

Orthothetes becraftensis Clarke, 1900, Mem. N. Y. State Mus., vol. iii, No. o,

p. 51, pi. vii, figs. 15-28.

Description.—" Shell small, suborbicular or elongate in outline.

Pedicle valve erect at the beak, nmbonal region generally sloping directly

or with low convexity to the peripheral margins ; sometimes slightly de-

pressed about the umbo. Brachial valve depressed at and about the beak,

becoming convex over the median and anterior regions. Surface of both

valves covered with strong, rounded strite increasing by implantation,

new striae generally appearing in successive cycles. The surface also bears

exceedingly fine, concentric lines which are visible in the interspaces but

seldom cross the radial striae. Concentric varices of growth are also fre-

quent, especially near the margins.

" The cardinal area of the pedicle valve is triangular, broad and erect,

seldom showing distortion. In but a single instance has attachment been

observed The deltidium is pronounced. On the interior the mark-

ings are those characteristic of the genus; the brachial valve bears an

erect, continuous cardinal process, divided into two lobes, each grooved on

its outer face. The lateral walls of this process are continued inward to

form the strong dental sockets." Clarke, 1900.

Length 8 mm. to IT mm. ; width 13 mm. to 31 mm.

As Clarke states, this small Oriskany species has no close ally in the

Devonian faunas and its nearest approach is found in the 0. arctostriata

of the Hamilton.

Occurrence.—Oriskany Formation, Shriver Member. North

Branch. Eidgely Member. Williams Eoad near Cumberland.

Collection.—Maryland Geological Survey.

Schuchertella deokerensis (Weller)

Plate LX, Figs. IS-IG

Orthothetes deekerensis Weller, 1903, Geol. Survey N. J., Pal., vol. ili, pp.

229-230, pi. XX, figs. 6-7.

Description.—" Shell subplano-convex, transversely sabelliptical in out-

line, the hinge-line shorter than the greatest width of the shell, which is
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near the middle. Pedicle valve depressed, the umbonal region usually

irregularly concave ; the concave area, having been a facet of attachment

to some external object, retains the reverse of the contour of the object to

which the shell v\^as attached. Between the umbonal concavity and the

margin this valve is marked by one or more conspicuous, more or less

irregular, concentric wrinkles, with less conspicuous intennediate ones.

The cardinal area is unsymmetrical and variable because of the attach-

ment of the shell, but it is always rather low ; its margin is sometimes

sharply defined, but it is often very poorly defined. The brachial valve

is more or less regularly convex, the greatest convexity usually being

posterior to the middle; it is never so strongly marked by concentric

wrinkles as the opposite valve. Both valves marked by fine, more or less

unequal, radiating ribs, of which three or four occupy a space of 1 mm. at

the margin of the shell. The larger ribs extend the entire length of the

shell, while the shorter ones are intercalated at various distances from the

beak.

" The dimensions of a rather large pedicle valve are : Length 30.5 mm.

;

width 25.5 mm. ; height of area at center 3 mm. ; maximum depth of valve

4.5 mm. A brachial valve having the same length and breadth has a con-

vexity of 9 mm.
" This species differs greatly from any other Silurian species of the

genus, having a much closer resemblance to younger forms such as 0.

chemungensis of the Devonian and some Carboniferous species. It differs

from any of these younger forms, however, in its much larger facet of at-

tacliment upon the umbo of the pedicle valve." Weller, 1903.

Most of the individuals referred to this species do not show the strong

wrinkles observed in the individuals from JSTew Jersey while the area is

higher at times. They also attain a larger size, a large individual being

27 mm. long and 31 mm. wide, convexity of brachial valve 10 mm.

Occurrence.—Helderberg Formation, Keyser Member. Iveyser,

West Virginia; Pinto, Devil's Backbone, Market Street Bridge Cumber-

land, Cookerly, Cash Valley, 1| miles east of Push, Maryland.

Collection.—Maryland Geological Survey.

[Maynard.]
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SCHUCHERTELLA DEEORillS (Hall)

Plate LXr, Figs. 1,2

Orthis deformis Hall, 1857, Tenth Rept. N. Y. State Cab. Nat. Hist., p. 44.

Orthis deformis Hall, 1859, Pal. N. Y., vol. iil, p. 174, pi. xa, flg. 13; pi. xv,

fig. 3, 1861.

Orthothetes deformis Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87, pp.

296-297.

Description.—" Shell suborbicular, lenticular. Ventral valve more

convex than the opposite, most elevated between the center and beak : beak

straight, or often distorted in consequence of having been the point by

which the shell was attached. Dorsal valve depressed convex, most ele-

vated near the beak: beak not extending beyond the hinge-line. Hinge-

line straight, equalling about three-fourths the width of the shell. Area

broad, flat, sometimes nearly on a plane with the axis of the shell. Fora-

men closed above, and filled below by the strong cardinal process. Surface

marked by prominent rounded striae, which increase by implantation, and

are crossed at intervals by distinct subimbricating concentric lines of

growth. The strige are distinctly tubular, with openings at the more

conspicuous lines of growth. The fine concentric striae are often scarcely

visible in the silicified sjicciinens." Hall, 1859.

Length about 4 cm. ; width about the same.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone, Cash Valley.

Collections.—Maryland Geological Survey, U. S. iSTational Museum.

[Maynard.]

ScHUCHERTELLA siNUATA (Hall aud Clarke)

Plate LXI, Figs. 3, -4

Orthotlietes deformis var. sinuatus Hall and Clarke, 1892, Nat. Hist. N. Y.,

Pal., vol. viii, pt. i, pi. 20, figs. 8 and 9.

Description.—Two views of a specimen are figured but not described

by Hall and Clarke, which show the distortion of the beak and the median

sinus on the brachial valve. Hall says " Further examination will prob-
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ably prove tliis form to be a distinct species." This fossil was collected at

Cumberland, Maryland, by Hall and is cited from the rocks of the Lower

Helderberg. The individual at hand consists only of the brachial valve.

Brachial valve transversely subelliptical in outline, wider than long,

extremely convex, gibbous, greatest convexity about 3 mm., anterior to the

beak, sloping somewhat abruptly to the lateral margins, there becoming

plane to concave. Hinge-line straight and less than the greatest width

of the shell. Lateral and front margins rounded ; beak strongly incurved.

A somewhat shallow sinus extends from the beak to the front, gradually

becoming broader from the beak anteriorly. Surface marked by well-

defined simple tubular ribs which increase by interstitial addition and

implantation.

Dimensions : Length 17 mm. ; width 23 mm.

This species differs from Schiichertella defortnis in (1) having the

dorsal valve extremely convex, (2) being transversely subelliptical in out-

line while S. deformis is suborbicular lenticular, (3) having a well-defined

sinus in the dorsal valve.

Occurrence.-—Helderberg Formation, Keyser Member. Devil's

Backbone. Beneath the Gypidula coeymanensis var. prognostica zone.

Collections.—TI. S. National Museum, American Museum of Natural

History. [Maynard.]

Sohuchertella marylandica n. sp.

Plate LXI, Figs. 5-9

Description.—Shell plano-convex, subelliptical in outline. Length

greater than the width. Lateral and anterior margins rounded. Hinge-

line straight, about two-thirds the greatest width of the shell. Cardinal

area high, triangular in outline. Pedicle valve convex, ventricose along

the median portion and descending rather abruptly towards the lateral

margins. Greatest convexity about 7 mm. anterior to the beak, beak only

slightly incurved, prominent, and extending high above the beak of the

dorsal valve.
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Dorsal valve plano-convex to depressed convex; beak straight and ex-

tending to the hinge-line. A medial sinus extends from the beak to the

base, which is narrow at the beak and gradually wider anteriorly and con-

tains three or four radiating ribs. A slight emargination is produced

where the dorsal sinus meets the ventricose portion of the ventral valve at

the base of the shell. Surface of both shells marked by strong radiating

simple rounded I'ihs which extend from the beaks to the base of the shell

and increase by implantation and interstitial addition, and are crossed by

faint concentric lines of growth.

This form is not easily confused with any other species.

Dimensions: Length 16.5 mm.; width 14 mm.

Occurrence.—Helderberg Formation, Keyser Me]\iber. Cumber-

land, Maryland; Keyser, West Virginia.

Collection.—1]. S. National Museum.

[Maynard.]

Genus HIPPARIONYX Vaiuixem'

HipPAEioxYX PROXIMUS Vauuxem

Plate LXI, Figs. 10-13

Hipparionyx proximus Vanuxem, 1842, Nat. Hist. N. Y., Rept. Third Dist.,

p. 124, flg. 29, No. 4.

Orthis hipparionyx Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 407, pi. Ixxxix,

figs. 1-4; pi. xc, figs. 1-7; pi. xci, figs. 4, 5; pi. xciv, fig. 4, 1861.

Orthis cumherlandia Hall, 1859, ibidem, p. 481, pi. xcva, figs. 20-21.

Strophodonta intermedia Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 482,

pi. xcva, figs. 13, 14, 1861.

Hipparionyx proximus Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 230

(cites other bibliography).

Orthis cumherlandia Whitfield and Hovey, 1900, Bull. Amer. Mus. Nat. Hist.,

vol. xi, p. 223 (=H. proximus).

Description.—" This truly remarkable impression [figured in wood-

cut No. 4] in no small degree resembles the under part of tlie hoof of a

colt, and is often taken for such." Vanuxem, 1842.

" Shell large, subhemispherical. In youth tlie pedicle valve is very

slightly convex, but at maturity it is depressed, or concave, over the pallial

' For a diagnosis, see Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol. viii,

pt. i, p. 258.
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region. The brachial valve is always very convex. Marginal outline of

the valve subcircular. On the pedicle valve the hinge-line is straight but

short, the cardinal area low, and the beak retrorse. The delthyrium is

broad, and covered by an imperforate convex deltidium. The teeth are

moderately large and are supported by lamellae which extend to the bottom

of the umbonal cavity, and are produced into strong ridges entirely sur-

rounding the muscular area. This area is very large, having the struct-

ure of that in extreme examples of Ehipidomella, such as Ortliis muscu-

losa, and is composed of broad, flabellate diductors enclosing an elongate

or cordate adductor impression. There is a low median septum in the

umbonal cavity, separating the arms of the cardinal process of the opposite

valve, but it is quite short, disappearing at the adductor scar, though

sometimes reappearing in front of it.

" In the brachial valve there is no cardinal area. Tlie cardinal process

has essentially the same structure as in Orthothetes [ = Schuchertella]

and Derbya [ = Orthotetes], but is very high, its two branches completely

traversing the umbonal cavity of the opposite valve; it is supported by a

short, median septum, and laterally by strong crural plates -which extend

for a short distance along the margins of the muscular impressions ; these

are usually quite faint and undefined, occupying a much smaller area than

in the pedicle valve, and leaving arborescent markings as in some species

of Stropheodonta. On the interior of both valves the margin is sharply

pectinated, or crenulated, the cronulations on the brachial valve extending

to the base of the cardinal process, and in the pedicle valve extending for

a considerable distance on the cardinal area. Surface 'of both valves

covered with fine sharp radiating striae." Hall and Clarke, 1892.

Length about 3 cm. ; width abont 4 cm.

This well-known and widely distributed brachiopod is not common in

the Upper Oriskany of Maryland, nor does it attain the large size of New

York examples.

Occurrence.—Oriskany Formation, Ridgely MembI':r. Devil's Back-

bone, Knobly Mountain near Cumberland, Maryland; Pendleton County,

West Virginia.

Collection.—U. S. National Museum.
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Family PRODUCTIDAE
Genus CHONETES Fischer de Waldheim>

Chonetes may be distinguished from other Lower Devonian bracliiopods

by the striate surface and the concavo-convex contour associated with a

few tubular spines along the ventral cardinal edge. There are, however,

other genera with spines along the posterior edge, and these may be dis-

tinguished from Chonetes as follows : Anoplia has a lamellose exterior

and apparently no external tubular spines, though it has otherwise the

general expression of Chonetes ; Chonostrophia bears to Chonetes the same

relation that Strophonella does to Stropheodonta, i. e., the relative con-

vexity of the valves is reversed and a section along the medial line would be

sigmoid in Chonostrophia and concavo-convex in Chonetes.

Choxetes subacutiradiatus n. sp.

Plate LXl, Fig. IG

Description.—Shell small, regularly hemispheric, semicircular in out-

line, but little wider than long. Greatest width along the hinge-line,

which is 6.5 mm., while the length is 4 mm. Surface marked by well-

defined rounded plications, which are usually simple, but here and there

one bifurcates toward the anterior margin, while on the umbo increase in

number takes place by implantation ; from twenty-five to twenty-eight on

each valve. In a New York example there are about forty plications.

These are crossed by very fine, closely adjoining concentric lines of

growth. Toward each extremity the ventral cardinal margin bears one

stout, slightly laterally directed tubular spine and two smaller ones on

each side of the beak. Dorsal valve and interior unknown.

The nearest relationship of this species appears to be C. acutiradiatus of

the Onondaga. The latter, however, is a far larger and more winged

species. In New York it occurs in the New Scotland member at Slinger-

lands and Indian Ladder, Albany County. The species is very rare in

Maryland.

' For an extended description, see Hall and Clarke, 1892, Nat. Hist. N. Y.,

Pal., vol. viii, pt. i, pp. 303-309.
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Occurrence.—Helderberg FoRsrATiox, New Scotland Member.

Miller's Spring near Cumberland.

Collections.—^Maryland Geological Survey, U. S. National Museum.

Ciionetes rowei n. sp.

Plate LXI, Fig. 14

Dcxcripfion.—Shell very large for Chonetes, .slightly concavo-convex,

and quite transverse in outline; hinge-line a little shorter than the greatest

width of the shell, with the cardinal angles slightly rounded ; lateral and

antero-lateral margins broadly rounded, front margin nearly parallel with

the hinge-line or slightly concave, and especially so when the ventral valve

has a shallow median sinus. Ventral cardinal margin with about six stout,

nearly vertical tubular spines on each side of the beak. Cardinal areas

very narrow. Surface finely striate, about twenty striae in 5 mm. along

the anterior margin. Width of largest example 37 mm., length 22 mm.

This shell has a general resemblance to C. hudsonicus in form and sur-

face ornamentation, but its great size and flatness clearly distinguish the

two. Compared with C. canadensis, the largest American Chonetes (50

mm. or more), it is more transverse, less convex, with smaller cardinal

areas, and less abundant striae.

Named for Eichard Burton Eowe, Ph. D., assistant and fellow of Johns

Hopkins University, who spent the summers of 1897-99 in the field, bring-

ing together much of the material used in this report and in his thesis

" The Paleodevonian formations of Maryland : a study of their strati-

graphy and faunas." A victim of pulmonary troubles, he died before his

work bore full fruitage.

Occurrence.—Oriskany Formation, Ridgely Member. From loose

blocks at Miller's Spring near Cumberland, Maryland, associated with

Spirifer arenosus and Rensselceria {Beachia) suessana; north fork of

South Branch of Potomac Eiver, Pendleton County, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.
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CnoNETES HUDSOxicus Clarke

Date LXI, Fig. 15

Chonetcs hudsonica Clarke, 1900, Mem. N. Y. State Mus., vol. ill. No. 3, p. 49,

pi. vli, figs. 1-6.

Chonetes hudsonica Weller, 1903, Geol. Surv. N. J., Pal., vol. Hi, p. 347, pi.

xlvi, fig. 11.

Description.—" This is tlie only normally convex Chonetes found in

this fauna. The shell is of medium or small size, transverse in outline;

hinge-line marking the greatest width of the shell; lateral margins sub-

parallel for a short distance and rounding rather abruptly to a nearly

transverse anterior margin. Surface of the pedicle valve quite unifonnly

convex, with a faint median sinus seen only over the anterior portion of

the valve. The surface strije are fine, round and close together, with very

narrow interspaces. They increase rapidly and irregularly by bifurcation

and implantation. Yeiy fine, concentric lines are sometimes visible with

favorable preservation. The cardinal spines are two or three in number

on each side of the beak and are directed outward.

" On the brachial valve a fold to correspond to the obscure median sinus

of the pedicle valve is not always to be seen. So far as observed, the multi-

plication of the strife of this valve seems to be wholly by bifurcation.

With respect to their interior characters, both valves present normal

structure with a considerable development of the median septum in the

pedicle valve." Clarke, 1900.

Before Clarke described this species the writer identified it with C.

melonica Billings. As the former points out, however, that species has a

slightly different outline and a greater number of striae. In C. liudsoniaus

there are about twenty stria? in 5 mm. and in C. melonica about twenty^

five in the same space. Clarke's specimens also seem to be smaller than

Billings's species, but the writer has an example from Becraft Mountain

17 mm. in width; at Camden, Tennessee, it reached 21 mm. in width, and

about Cumberland, 24 mm. In New York the species has from two to

three cardinal spines on each side of the beak and in the southern material

there are usually three.

Length 12 mm. ; width 23 mm.

22
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Occurrence.—Heldekberg Formation, Becraft Member. Ernstville.

Oeiskany Formation, Ridgely Member. Cash Valley, Winchester

Road near Cumberland, and North Branch, 21st Bridge. Siiriver

Member. Williams Eoad near Cumberland, Monster Rock opposite

Keyser, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

ClIONETES JERSEYENSIS Wellcr

Plate LXI, Figs. 17-19

Chonetes jerseyensis Weller, 1900, Ann. Rept. Geol. N. J. for 1899, p. 8.

Chonetes jerseyensis "Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 230, pi. xx,

figs. 11-16.

Description.—" Shell concavo-convex or nearly plano-convex, length

about two-thirds the breadth, hinge-line usually a little shorter than the

greatest breadth, lateral and anterior margins regularly rounded.

Pedicle valve depressed convex, the greatest convexity near the beak:

beak small, not ijromineut; cardinal area low, with as many as seven

slightly oblique marginal spines on each side of the beak upon the larger

specimens. Brachial valve slightly concave or nearly flat. Both valves

marked by rather coarse, radiating ribs, which increase by implantation

and bifurcation, three or four of them occupying a space of 2 mm. at the

front margin. On the younger shells the ribs are usually finer and more

angular and the lateral ones often have a slight anterior curvature as they

approach the margin. As the shells increase in size this peculiar curva-

ture of the ribs becomes more and more conspicuous, and can always be

detected to a greater or less degree in the adult individuals, and it is always

more conspicuous in the brachial than in the pedicle valve. Just anterior

to the beak in both valves there is a small area where the radiating ribs

are obsolete. In addition to the radiating ribs, both valves are marked by

exceedingly fine, concentric lines.

" The dimensions of a large individual are : Length 14 mm. and width

22 mm." Weller, 1903.

This species is an exceedingly variable one in form. The larger speci-

mens may be recognized by the peculiar curvature of the radiating ribs.
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while in the smaller or younger spoeiinoiis the ribs may be straight or in

others have the peculiar curvature.

Occurrence.—Helderberg Formation, Key"ser Member. Dawson,

Cookerly, Cash Valley, Devil's Backbone, Breakneck Hill, Plintstone, \\

miles east of Eush, Hancock, Tonoloway, Maryland; Keyser, West

Virginia.

Collection.—Maryland Geological Survey.

[Maynard.]

Chonetes jerseyensis var. spinosus n. var.

Plate LXI, Fig. 20

Descriplion.—This variety of Chonetes jerseyensis differs in being

larger and having a greater number of marginal spines on each side of

the beak. Pedicle valve slightly more convex. The radiating ribs are

coarser and somewhat nodose.

Length 17 mm. ; width 22 mm.

Occurrence.—Helderberg Formation, Keyser Member. Hancock.

Collection.—Maryland Geological Survey.

[Maynard.]

Genus ANOPLIA Hall and Clarke'

The shells referred to Anoplia are small, smooth or slightly lamellose

chonetoids, with the muscular scars of the ventral valve not elongate and

divided by a very short, high, and bluntly terminating median septum.

In A. helderhergice the tubular canals in the thickened ventral cardinal

area pass through the shelly matter and terminate in spines, as in

Chonetes. In A. nucleata the spines have not been seen and it may be

that we have here an atavistic tendency to a non-spinose condition. While

the absence of spines was taken to be the chief distinguishing character

separating Anoplia from Chonetes, still the genus is a good one and

will embrace the early smooth or slightly lamellose, highly convex, small

chonetoids with a ventral median septum. The smooth forms of Chonetes

are not the descendants of Anoplia, but are derived from associated finely

striated forms of the former genus.

' See Hall and Clarke, 1892, Nat. Hist. N. Y., Pal., vol. viii, pt. i, p. 309.
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Anoplia helderbergi-^ n. sp.

Plate LXI, Fig. 21

Description.—Shell smooth, moderately concavo-convex, semicircular

in outline and wider than long. Hinge-line equal to or greater than the

greatest width, of the shell. Cardinal areas linear. The cardinal margin

of the ventral valve bears three prominent laterally directed tubular

spines on each side of the umbo. Interior of dorsal valve with an abund-

ance of papillae arranged in radiating lines as in Chonetes. The ventral

valve has the two short muscular scars separated by the high, but very

short, bluntly terminating septum so characteristic of Anoplia. Surface

of both valves smooth ; the exceedingly delicate concentric lines of growth

hardly discernible. Specimens rarely exceed 6 mm. in widtli and 4.5 mm.

in length.

Anoplia Jielderhergice differs from A. nudeaia, which it most resembles,

in being smaller, more transverse, less convex, but more particularly by

the smooth instead of lamellose exterior and the presence of tubular

spines; from the associated species of Chonetes, by the smooth exterior.

Occurrence.—Helderberg Formation, New Scotland Member.

21st Bridge.

Collections.—Maryland Geological Survey, IT. S. National Museum.

[Eowe.]

Anoplia nucleata (Hall)

Plate LXI, Figs. 22-2-1

Leptirna nucleata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 47.

Lepta-na nucleata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 419, pi. xciv,

figs. la-Id. 1861.

Anoplia nucleata Hall and Clarke, 1892, ibidem, vol. viii, pt. i, p. 309, pi. xva,

flgs. 17, 18; pi. XX, figs. 14-17.

Anoplia nucleata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 325, pi. xli,

fig. 9; p. 349, pi. xlvi, figs. 8-10.

Description.—"Shell semicircular: ventral valve extremely gibbous,

abruptly depressed or flattened towards the lateral exti-emities ; beak (in-

ternal cast) very abruptly incurved, and divided by a central groove (left

by the mesial plate) which extends back nearly to the center of the valve

:
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dorsal valve unknown ; hinge-line equal to the greatest width of tlie shell,

terminating in minute triangular extensions; area sublinear, incurved

beyond the plane of the valves. Surface unknown." Hall, 1857.

Length 10-12 mm. ; width 14-20 mm.

Occurrence.—Oriskany Formation, Shriver Member. Devil's Back-

bone, Winchester Eoad near Cumberland, North Branch, 21st Bridge.

Eidgely Member. Williams Eoad near Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus CHONOSTROPHIA Hall and Clarke

Chonostrophia complanata (Hall)

Plate LXII, Figs. 1, 2

Chonetes complanata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 56.

Chonetes complanata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 418, pi. xcili,

fig. 1, 1861.

Chonostrophia complanata Hall and Clarke, 1892, ibidem, vol. viii, pt. i, p.

311, pi. xvi, figs. 13, 29.

Chonostrophia complanata Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3,

p. 50, pi. vii, figs. 1-13.

Chonostrophia complanata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p.

348, pi. xlvi, fig. 12.

Description.—"Shell nearly semicircular, compressed? about two-

thirds as long as wide: ventral valve flat or concave: dorsal valve un-

known ; tubular spines of the cardinal margin directed obliquely outwards.

Surface marked by fine, closely arranged (bifurcating?) striifi, which

appear to have been crenulated by closely arranged concentric stri;iL>. Some

of the specimens show distant imbricating concentric lines of growth

:

interior finely granulose ; viscera impression large, uniform, not strongly

marked." Hall. 1857.

Length about 1.7 cm. ; width about 2.8 cm.

While this species has great geographic distribution, it seems never to

be a cominon shell.

Occurrence.—Oriskany Formation, Eidgely Member. Millers

Spring, Devil's Backbone, Maryland ; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.
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CHONOSTROniiA HELDERBERGiA Hall and Clarke

Plate LXII, Fig. 3

Chonostrophia helderbergia Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i,

p. 353, pi. XV&, fig. 14.

Description.—Shell large, semicircular, very slightly concavo-convex,

being nearly flat, slightly resupinate, greatest v^idth at hinge-line. Ven-

tral valve slightly convex, umbo scarcely concave, concave towards cardinal

extremities. Area low. Dorsal valve slightly concave, umbo scarcely

convex. Surface ornamented by fine equal thread-like stria? and crossed

by fine concentric lines. A single very strong elevated rib extends from

umbo nearly to front of valve. Cardinal margin bearing about 7 spines

directed obliquely outward, spines near iimbo very small, becoming

stronger towards extremities.

Length 1.7 cm. ; width 2.8 cm.

This fine and striking shell is distinguished from all other species

of the fauna by its strong median rib. It becomes abundant locally at the

base of the New Scotland limestone.

Occurrence.—Helderberg Formation, New Scotland Member.

Dawson, Devil's Backbone.

Collection.—Maryland Geological Survey.

[Swartz.]

Superfamily PENTAMERACEA
Family PENTAMERID/E

Genus GYPIDULA Hall

Gypidula (Sieberella) coeymanensis n. name

Plate LXII, Figs. 4-7

Atrypa galeata Vanuxem, 1842 (not Dalman), Geol. N. Y., Rept. Third Dlst.,

p. 117, fig. 1.

Atrypa galeata Castelnau, 1843, Essal Syst. Sil. I'Amer. Septent., p. 39, pi. xiv,

fig. 4.

Pentamerus galeatus Hall, 1857 (not Dalman), Tenth Ann. Rept. N. Y. State

Cab. Nat. Hist., p. 105, figs. 1-3.

Pentamerus galeatus Rogers, 1858, Geol. Penn., vol. ii, pt. ii, p. 825, fig. 646.
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Pentamerus galeatus Hall, 1859, Nat. Hist. N. Y., Pal., vol. ili, p. 257, pi. xlvi,

fig. 1; pi. xlvll, fig. 1, 1861.

Sieberella galeatus Hall and Clarke, 1893, ibidetn, vol. viii, pt. ii, p. 24G, fig.

175, pi. Ixxii, figs. 7-13.

Gypidula galeata Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 226.

Gypidula galeata Weller, 1903, Geol. Surv. N. J., Pal., vol. ill, p. 279.

Description.—" Sliell varying from ovoid to subglobose and transversely

elliptical. Ventral valve gibbous, becoming in old shells very ventricose

in the umbonal region ; a strong mesial fold along the center of the lower

half of the valve : beak ventricose, arched, and strongly incurved over that

of the opposite valve. Dorsal valve often nearly circular or transversely

elliptical, gibbous above; area with or without a defined mesial sinus

towards the lower margin : beak incurved, and filling the triangular fora-

men beneath the beak of the ventral valve.

" Surface, in extremely young shells, smooth, or marked only by con-

centric lines of growth; in older foniis, having longitudinal plications

more or less developed, or rarely with none. Old shells variously plicated

;

the plications simple or bifurcating, and crossed by fine concentric stria3

of growth, which sometimes become stronger imbricating laminte towards

the margin of the shell.

" Internally the dental lamellae are developed into a long spoon-shaped

cavity or chamber, which forms a continuation from the triangular fora-

men or pit beneath the beak of the ventral valve. A central septum ex-

tends from the beak of the ventral valve, half the length of the shell, and,

in its upper part, is united to the conjoined dental lamellae or V-shaped

chamber of this valve. In the dorsal valve the two septa extending from

either side of the beak are attached to the shell for about half the distance

to the base, below which point they become free." Hall, 1859.

Length about 3 cm. ; width about 2.6 cm.

These shells have been invariably identified as Dalman's Atrypa

galeatus, but as the American specimens differ in many minor characters

from the Silurian specimens of Gotland, it seems advisable to recognize

this difference by a distinct name. The adult specimens from near

the top of the Coeymans formation attain a far larger size and are wider

anterior to the mid-length than the full-groAvn individuals from Gotland.

In the latter specimens the dorsal valve is devoid of plications in the



344 Systematic Paleontology

posterior half and the ventral in the posterior third ; the number of plica-

tions varies from 8 to 17. Dalman's type has from 12 to 15 plications.

In the Coeymans, the medial plications in nearly all the individuals attain

the apex of both valves, are more prominent, and in full-grown s|>ecimens

vary in number between fifteen and twenty. There is, therefore, a pro-

gressive development from the Wenlock to the Coeymans, not only in larger

growth, but in acquiring more plications, and these appear earlier in the

growth of the individuals.

The Wenlock specimens from Dudley, England, usually attain a larger

growth than Gotland individuals, while both retain the same general

youthful expression, except that in the English material the medial plica-

tions appear earlier in life than in the Swedish, yet not quite so early as in

the Coeymans specimens. The English material, however, must be sepa-

rated from Dalman's species because the growth lines are farther apart,

become progressively stronger and finally wavy, giving the greater portion

of the valves a reticulated sculpture. These specimens are here named

Gypidula (Sieherella) dudleyensis^

This is the most diagnostic species of the Coeymans, occurring in great

numbers wherever that member is exposed.

Occurrence.—Helde.kberg Formation, Coeymans Member. Keyser,

West Virginia; Dawson, Corriganville, Devil's Backbone, Tonoloway,

Maryland.

Collections.—Maryland Geological Survey, U. S. National jMuseum.

Gypidula (Sieberella) coeymanensis var. prognostica n. var.

Plate LXII, Figs. 9-11

Description.—Shell subovoid to longitudinally subglobose, length

greater than the breadth. Ventral valve convex, quite gibbous to sub-

ventricose; beak pointed, arched and strongly incurved, but not closely

incurved over that of the opposite valve. Dorsal valve convex, subcircular

to transversely elliptical, slightly gibbous in the umbonal region; beak

incurved, extending to that of the opposite valve and beneath it. Surface

marked by rather indistinct plications which are more conspicuous from

^ Pentamerus galeatus Davidson, 1867, Mon. British Foss. Bracli., Silur., p.

145, pi. XV, figs. 13-22 (not Dalman).
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the center towards the anterior. From the center to the beak the shell is

smooth except in the very large individuals where plications extend beyond

the center becoming less conspicuons posteriorly. Very faint concentric

lines of growth mark both valves. There is no distinct fold or sinus on

either valve. Internally the dental lamella3 converge to form a triangular-

shaped cavity which forms a continuation from the triangular delthyrium

beneath the beak of the ventral valve. A central septum extends from the

beak of the ventral valve more than two-thirds the length of the shell

almost to the front. In its posterior portion the central septum is united

to the converging dental lamellae beneath the triangular aperture, formed

by the delthyrium and the dental lamellte. The dorsal interior not seen.

Dimensions vary from small individuals 11 mm. long and 10 mm. wide to

individuals 26 mm. long and 25 mm. wide.

Mature individuals of this variety are distinguished from those of

Gypidula coeymanensis by the truncated anterior margin, less inflated beak

of the ventral valve which is only slightly incurved over the beak of the

brachial valve, by the feebly developed sinus and fold, rather indistinct

plications and small size. The adult forms of this variety resemble more

or less closely some of the immature shells of G. coeymanensis. This

variety abounds in a zone a few feet thick near the middle of the Keyser

member at most localities at which its horizon is exposed. It is hence

one of the most valuable fauna! subzones of that member for the correlation

of the various sections of the State.

Occurrence.—Helderbkrg Formation, Keyser Member. Pinto,

Devil's Backbone, Corriganville, Cash A^alley, Market Street Bridge Cum-

berland, Breakneck Hill, If miles northeast of Flintstone, Flintstone,

Hancock, Hazen, Marydand; Keyser, West Virginia; Hyndman, Pennsyl-

vania.

Collection.—Maryland Geological Survey.

[Maynard.]

Gypidula (Lieberella) coeymanensis var. coreiganensis n. var.

Plate LXII, Figs. 12-18

Description.—^Shell somewhat transversely subelliptical in outline,

wider than long. Ventral valve convex, gibbous, greatest convexity about
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two-thirds the distance from the front to the beak ; beak incurved over that

of the opposite valve. The median portion of the valve is elevated in some

individuals to form a fairly well-defined fold which extends from a short

distance anterior to the umbo to the front, and contains several incon-

spicuous plications, while in other individuals the fold is very faint. On

each side of the median fold there are two to three simple plications which

are most prominent at the front and become obsolete from the center of

the shell to the beak, leaving this portion of the shell smooth. Dorsal

valve transversely subelliptical in outline, convex, greatest convexity just

anterior to the umbo ; much less convex than the ventral valve. It pos-

sesses a more or less depressed mesial sinus which never extends posterior

to the center of the shell, and which is bounded by two rounded plications.

One or two plications occur on each side of the sinus. Both valves are

marked by inconspicuous concentric lines of growth. Dimensions: 17

mm. long and 19 mm. wide.

This species closely resembles Gypidula angulata Weller from the

Coeymans of New Jersey from which it differs as follows : The median

portion of the shell is elevated into a fold which is rarely sharply defined

and seldom extends farther than the center of the shell. The plications

on the fold are rounded, never subangular. More than one plication occurs

on each side of the fold and sinus.

Occurrence.—Helderbekg Formation, Keyser Member. Devil's

Backbone, Maryland; Keyser, West Virginia.

Collection.—U. S. National Museum.

[Maynard.]

Gypidula subglobosa n. sp.

Plate LXII, Figs. 20-22

Description.—Shell subglobose, both valves of almost equal convexity;

length and breadth about equal. Ventral valve convex, gibbous, becoming

ventricose in the umbonal region ; beak prominent, slightly incurved oppo-

site the beak of the dorsal valve. Dorsal valve of almost equal convexity

with the ventral valve, gibbous in the umbonal region but not ventricose

;

beak slightly incurved and opposite the beak of the ventral valve. Two
simple rounded plications form an undefined fold in the ventral valve
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which is only conspicuous from the center of the valve to the front, and a

single plication on the brachial valve marks the center of an undefined

sinus, bordered by two inconspicuous plications near the front. The shell

is smooth on both valves from the center posteriorly. The slope from

the umbonal regions is abrupt towards the posterior and the posterior

region becomes concave ; the lateral margins rounded. The shell is marked

by faint concentric lines of growth. Dimensions of an average individual

:

Length 12 mm. ; width 13 mm.

This species is distinguished from Gypidula corriganensis by its some-

what more globose character, the almost equal convexity of the valves, and

by the prominent beaks which are almost equal and directly opposite each

other, and by the abrupt slope from the umbonal region to the posterior.

Occurrence.—Helderberg Formation, Iveyser Member. Cash Valley.

Collection.—U. S. National Museum.

[Maynard.]

Order TELOTREMATA
Superfamily RHYNCHONELLACEA

Family RHYNCHONELLID/E

Genus RHYNCHOTRETA HalP

Ehynohotreta cumberlandica n. sp.

Plate LXII, Figs. 23, 24

Description.—Shell trigonal or subpentagonal with the posterior sides

angulated and nearly vertical; width somewhat greater than the length.

Ventral valve flatter than the dorsal, Avith a shallower sinus having two

or more often three plications ; beak nearly erect, but not greatly elevated.

Dorsal valve deeper than the ventral, but not gibbous, with a depressed flat

fold having usually four plications. On each side of the fold and sinus

there are commonly four, sometimes five, plications. All the plications

are sharply elevated, with subangulated crests. Interior unknown, and

also the finer surface markings.

^For generic description, see Hall and Clarke, 1893, Nat. Hist. N. Y., Pal.,

vol. viii, pt. ii, p. 185.
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Dimensions of the largest specimen are : Lengtli 15 mm. : width 18 mm.

Of a smaller specimen : Length 12 mm. ; width 13 mm.

In general this species much reminds one of Rhynchotreta cimeata of

the Silurian, and is apparently related to it. It is true that the ventral

beak is not so erect nor high, nor is the shallow sinus in the posterior

region of the dorsal valve so well developed as in the Silurian species, yet

the general characters of this Devonian shell are so similar that for the

present R. cumherlandica is best referred to Khynchotreta. In young

specimens the R. cuneata aspect is most marked. In the Konieprussian

of Bohemia undoubted Ehynchotreta occurs in R. nympha Barrande.

The rectangular posterior margins of R. cumherlandica distinguish it

from all associated rhynchonelloids.

•Weller has recently described a form of this genus as R. transversa^

from the higher Coeymans zone of New Jersey. This form is readily

distinguished from R. cumherlandica by its much smaller size, fewer pli-

cations, and especially because the dorsal fold has but two plications, M'hile

in the Maryland species there are always three or four.

Occurrence.—Oriskaxy Formation, Ridgely Member. Knobly

Mountain near Cumberland, Maryland
;
Queen's Point, opposite Keyser,

West Virginia ; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National ]\Iuseum.

[Rowe.]

Genus STENOCHISMA Conrad =

This genus as now understood differs from Camarotarliia in that "the

septum of the dorsal valve is represented only by an exceedingly obscure

median thickening, being in fact virtually wanting." In other words,

there is no subcardinal cavity as in Camarotaichia, "bat the hinge-plate

is divided by a fissure which extends to the bottom of the shell, and con-

tains a slender longitudinal cardinal process."

' Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 286, pi. xxix, figs. 32-39.

= For generic description, see Hall and Clarke, 1893, Nat. Hist. N. Y., Pal.,

vol. viii, pt. il, p. 187.
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StENOCHISMA FORMOSA (Hall)

I'late LXII, Figs. 35--39

Rhynchonella formosa Hall, 1859, 10th Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 76, figs. 1-5.

Rhynchonella formosa Hall, 1859, Pal. N. Y., vol. ill, p. 236, pi. xxxv, figs. 6a-?/.

1861.

Rhijnchotrcma formosinn Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87,

p. 369.

Description.—" Shell subtriangular or transversely oval ; lateral mar-

gins forming an angle at the beak of about 90° to 110°. Ventral valve

somewhat more depressed than the opposite : beak prominent, arched, not

strongly incurved. Dorsal valve larger, declining with a gentle curve

towards the margins : beak incurved. Surface marked by twenty to

twenty-four simple angular plications on each valve, from two to four of

which in the middle are coarser and depressed in the ventral valve, having

a corresponding number abruptly elevated upon the dorsal valve; con-

centrically marked by fine closely arranged striae." Hall, 1859.

The specimens referred to this species differ but little from those re-

ferred to S. deckerensis, the chief distinguishing feature being the more

transverse form of the latter species.

Occurrence.—Heldekberg Formation, Keyser Member. Devil's

Backbone, Miller's Spring, Viaduct and Market Street Bridge Cumber-

land, Cash Valley, 1^ miles northeast of Flintstone, Pinto, Flintstone,

Maryland; Hyndman, Pennsylvania.

Collection.—Maryland (ioological Survey.

[Maynard.]

Stenochisma deckerensis (Weller)

Plate LXIII, Figs. 1-i

Rhynchonella deckerensis Weller, 1903, Geol. Survey, N. J., Pal., vol. ill, p.

234, pi. xxi, figs. 1-4.

Description:—" Shell subtriangular, wider than long, the postero-

lateral margins sloping from the beak, where they form an angle of from

9.j°-115°, in nearly straight linos to a point a little posterior to the middle
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of the shell; 1he lateral and front luargins regularly rounded. The

pedicle valve iisuall}^ a little less convex than the opposite one; its beak

prominent, arched, but not strongly incurved; the sinus is rather abrupt,

not reaching quite to the beak. The surface of the brachial valve curves

gently to the margins, except toward the front, where the mesial fold is

rather abruptly elevated. The surface of each valve is marked by from

20-24 simple, angular plications, of which two or three, somewhat coarser

than the remainder, are depressed in the medial sinus, with a correspond-

ing number elevated in the fold of the brachial valve.

" The dimensions of a rather large specimen are : Length 15 mm.

;

width 19.5 mm. ; thickness 10 mm.
" This shell is a rather common one in the lower beds of the Decker

Ferry formation. It resembles Stenochisma formosa Hall, from the

higher portion of the Helderbergian series, but may be distinguished

from that species by its coarser plications, its greater proportional width

and by its less strongly convex valves, which gives to members of this

species a less thickness of shell." Weller, 1903.

This species differs but little from 8. formosa of which it may be con-

sidered a variety.

Occurrence.—Helderbeeg Foumation, Keyser Member. Cash Valley,

National Road east side of Warrior Mountain, Devil's Backbone, Corrigan-

ville, Maryland; Keyser, West Virginia; Hyndman, Pennsylvania.

Collection.—Maryland Geological Survey.

[Maynard.]

Genus CAMAROTCECHIA Hall and Clarke'

This rhynchonelloid genus is characterized internally by the fact that

the median septum of the brachial valve is divided posteriorly in such a

manner as to form an elongate cavity, which does not extend to the bottom

of the valve. Each branch of the septum supports one of tlie lateral divi-

sions of the hinge-plate, to which are attached the curved crural processes.

'Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, p. 189.
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Camarotcechia (?) altiplicata (Hall)

Plate LXIII, Figp. 5, G

Rhynchonella altiplicata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 72, figs. 1-4.

Rhynchonella altiplicata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 2.31, pi.

xxxiii, figs. 2a-2fc.

Rhynchonella altiplicata Waller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 282,

pi. xxix, figs. 24-27.

Description.—" Shell subtrigonal, more or less gibbous : ventral valve

depressed convex ; beak pointed, arched or nearly straight : dorsal valve

the larger, most elevated in the middle, declining with a curved outline

towards the beak and margins; beak incurved; foramen triangular, ex-

tending to the apex of the beak. Surface marked by from ten to about

nineteen simple, strongly elevated, sharply angular plications on each

valve ; two to four of which are elevated on the dorsal valve into a more or

less distinct mesial prominence extending nearly to the beak, and from

one to three depressed on the middle of the ventral valve into a distinct

sinus, which widens regularly and somewhat rapidly from near the beak

to the front, where it is prolonged into a short projection, filling a corre-

sponding sinus in the front of the opposite valve: shell traversed by fine

concentric lines of growth." Hall, 1857.

The southern specimens never attain the large growth seen in New York

examples. Weller states that it is found only in the Coeymans in New

Jersey, the individuals always being smaller and with but a single plica-

tion in the sinus.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville, Devil's Backbone, Ernstville, Maryland; Cherry Eun,

West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Camarotcechia oriskania n. sp.

Plate LXIII, Figs. 7, 8

Description.—This small rhynchonelloid has the essential characters of

C. altiplicata, except that the dorsal fold has but two plications and the
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ventral sinus but one. Further, there are from twelve to fifteen plications

on a valve against from ten to nineteen in the latter species.

Length 11 mm.; width 13 mm.

Occurrence.—Oriskany Formation, Eidgely Member. Ivnobly

Mountain near Cumberland.

Collection.—U. S. National Museum.

[Rowe.]

Camarotcechia ( ?) lamellata (Hall)

Plate LXIII, Figs. 9, 10

Atrypa lamellata Hall, 1852, Nat. Hist. N. Y., Pal., vol. ii, p. 329, pi. Ixxiv,

figs, lla-h.

Rhynchonella ( ?) lamellata Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87,

p. 359.

Description.—" Subrhomboidal, the ventral valve more convex; beaJc

of the dorsal valve incurved, small, acute and prominent; surface marked

by six or seven plications on each side of the mesial lobe and sinus, which

are simple from their origin; mesial sinus marked by two plications, with

three corresponding ones on the opposite valve (rarely three plications

in the sinus, and four on the corresponding elevation)
;
plications crossed

by strong imbricating lamellae, Avhich are deeply arched, giving the sur-

face a rugose aspect. This species bears a close resemblance to Atnjpa

rugosa; but all the specimens examined are nearly uniform in size, and

not so large as the larger ones of that species. The plications are also

simple from their origin, though marked by imbricating lamellae much in

the same manner." Hall, 1852.

The shell is often subcircular in outline. In nearly all individuals seen

in Maryland the mesial elevation is formed by two plications which

coalesce towards the beak, one plication is found in the mesial sinus and

three to four plications on each side of the sinus and fold. It has been

established that no spirals occur in these shells, hence Schuchert removes

this species from among the Atrypas. Its generic position is not assured.

This species is abundant in the Tonoloway of Maryland.

Occurrence.—Helderberg Formation, Keyser Member. Pinto,

Market Street Bridge and Viaduct Cumberland, Cash Valley.

Collection.—Maryland Geological Survey. [Maynard.]
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Camarotceciiia litciifieldensis (Schuchert)

Plate LXIII, Figs. 11-14

Atrijpa sp. Hall, 1852, Nat. Hist. N. Y., Pal., vol. ii, p. 330, pi. Ixxiv, figs. 3

and 12.

Rhynchonella agglom.erata Weller, 1903, Geol. Survey N. J., Pal., vol. iil, pp.

234-235, pi. xxi, figs. 5-11.

Rhynchonella (?) litchfleldensis Schuchert, 1903, Amer. Geol., vol. xxi, p. 167,

figs.

Description.—" Sliell subtriangular, usually a little wider than long,

the valves subequally convex, the postero-lateral margins tapering to the

beak, where they form an angle of about 90°
; the lateral and anterior

margins rounded. Pedicle valve most prominent near the umbo, the beak

sharply pointed, arched over that of the opposite valve; mesial sinus

rather shallow, rounded in the bottom, not extending back to the center

of the valve. Brachial valve most prominent at and in front of the middle

;

mesial fold not conspicuous, except near the front margin. Each valve

marked by from eighteen to twenty-two simple, angular plications, three

of which are usually included in the sinus of the pedicle valve. The finer

markings of the shell, if they were present, have been obliterated by ex-

foliation. The dimensions of an average adult specimen are: Length

!) mm.; width 9.5 mm., and thickness 5.5 mm." Weller, 1903.

This small shell is very abundant in the Chonctcs jerseyensis zone of the

Keyser member. It is distinguished from Rhynchonella transversa of

the Helderberg by its smaller size, and by the fact that the fold and sinus

are not so broad except in the larger specimens.' It is also more gibbous

and less transverse. Camarotachia litciifieldensis also resembles Rhyncho-

nella neglecta from the Clinton and Niagara faunas. It differs from R.

neglecta in having more plications with the fold and sinus narrower only

in the small individuals, the sinus and fold broadening in the larger forms.

This form, which has been found in the Cobleskill of New York, has been

identified as R. neglecta, so closely does it resemble it.

Occurrence.—Helderberg Formation, Keyser Member. At all ex-

posures of the Chonetes jerseyensis zone.

Collection.—Maryland Geological Survey. [Maynard.]

* The individual figured by Schuchert in American Geologist, vol. xxi, p. 167,

1903. is much enlarged, although no mention is made of that fact.

23
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CAMAKOTffiCHIA GIGAXTEA 11. Sp.

Plate LXIII, Pigs. 15, IG

De^criiition.—Shell siibtri angular in outline. Width greater than the

length. Pedicle valve convex, greatest convexity in the umbonal region,

anterior to this somewhat depressed convex, beak closely incurved over

that of the dorsal valve. Sinus shallow and undefined posteriorly, be-

coming deeper and with more definite limits towards the front. Dorsal

valve larger than the ventral valve, extremely gibbous, greatest convexity

two-thirds the distance from the beak to the anterior, sloping gradually to

the beak and abruptly to the anterior and lateral margins. No well-de-

veloped mesial fold; beak strongly incurved under that of the ventral

valve. Surface marked by simple, well-defined, round, radiating plications,

which are more elevated and prominent towards ihe anterior and though

not becoming obsolete they are not so prominent in the umbonal region.

About 18 to 20 plications on each valve, five of -which may occupy the

sinus on the ventral valve. The dorsal margins are abruptly deflected

posteriorly and become rounded towards the front.

This form resembles most closely Camarotcechia siricklandi (Sowerby)

of the Niagara. It is of about the same size, but differs in having the

plications of equal size upon the sides and in the mesial sinus. Sinus nar-

rower, no prominent mesial fold. The reference of this species to the

genus Camarotcechia is not assured as the interior of the shell has not been

observed.

Length about 2.5 cm. ; width about 3 cm.

Occurrence.—Helderbekg Foumatiox, Keyser Member, Devil's

Backbone, Cash Valley.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Maynard.]

Subgenus PLETHORHYNCHA Hall and Clarke

Camarotcechia (Plethoriiyncha) campbellana (Hall)

Plate LXIII, Figs. 17-19

Kynchonella campbellana Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 79.
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Rhynchonella campbellana Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 239,

pi. xlili, fig. 2.

Uncinulus campbellanus Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p.

458.

Description.—" Shell longitudinally oval, ovate or oblong, laterally

compressed, two-thirds as broad as long, length and height about equal

:

dorsal valve the larger, elevated near the front into a broad undefined

mesial fold, declining neai' the beak and curving down abrui)tly at the

sides ; beak incurved : ventral valve compressed, abruptly deflected towards

the opposite valve at the lateral margins, depressed into a broad rounded

sinus which occupies almost the entire breadth of the narrow front;

front margin curving upward, and extended into a triangular prolonga-

tion. Surface marked by twenty-two or twenty-four simple rounded sub-

angular plications, five or six of which are elevated on the mesial fold, and

four or five occupy the sinus of the ventral valve. Fine zigzag lines of

growth are seen on the front of the shell, near the junction of the valves."

Hall, 1857.

Length 2.5 cm. ; width 2.3 cm.

Specimens of this easily recognized rhynchonelloid were collected by

Rowe at Warren Point, and agree very well with those from New York.

The dorsal apex of one of the southern specimens was ground down and

showed the large and strong solid median septum so characteristic of

Plethorhyncha. This is, therefore, the earliest or oldest species of this sub-

genus and it leads directly into C. jwcvspeciosa, which is as large again

and has from ten to twelve more plications on each valve than C. caiiip-

h ellana.

Occurrence.—HelderberCx Formation, ISTew Scotland Member.

Warren Point, Pennsylvania.

Collection.—Maryland Geological Survey.

Camarotcechia (Plethorhyncha) pr^^speciosa n. sp.

Plate LXIII, Figs. 20, 21

Descrijition..—In the ]\laryland collections, this shell has heretofore

been confounded with Uiiciiiulu.'< nobilis (Hall). H differs, however, in

being more elongated, has more abrupt flattened sides, the ventral sinus
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narrower and far broader, and its lingual anterior extension far less in-

flected, while the plications on the lateral portions of the dorsal valve are

more sharply angular. In other words, the characters of this species are

those of C. speciosa, and it is undoubtedly the transitional form between

0. camphellana and the characteristic Oriskany Plethorhyneha. It differs

from C. speciosa in never attaining more than one-half its size, the ventral

sinus is more pronounced, being broad and more or less undefined, and

the plications are more constant in number, there being from thirty-two

to thirty-six in each valve in the Covington, Virginia, specimens. In

addition C. praspeciosa is found at a lower horizon, i. e., in the Becraft

zone, while C. camphellana occurs in the New Scotland zone of the Helder-

berg formation. Two dorsal interiors found by Eowe show the internal

characters of Plethorhyneha.

Length 3.5 cm. ; width about 3 cm.

The writer has many specimens of Uncinulus nohilis from the Becraft

of Schoharie County, New York, none of which approach C. proispeciosa,

but curiously a single specimen apparently from the Becraft zone of

Becraft Mountain (Jones's Quarry), near Hudson, New York, is of this

species. It has the flat and very broad ventral sinus and sharply angu-

lated sides of the Maryland forms.

Occurrence.—Helderberg Formation, Becraft Member. Ernstville,

Maryland; two miles "below" (probably northeast, along the railroad)

Covington, Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Camarotcechia (Plethorhyncha) speciosa (Hall)

Plate LXIII, Figs. 22-27

Rynchonella speciosa Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 81.

Rhynclwnella speciosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 444, pi.

ciiia, figs. 1-6, 1861.

PlethorJiyncha speciosa Hall and Clarke, 1893, iMdem, vol. viii, pt. ii, p. 191,

pi. Iviii, figs. 29-37.

Description.—" Shell longitudinally ovoid, vertically flattened on the

sides, higher than wide, abruptly rounded or subtruncate in front ; sides
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nearly parallel; no sinus in either valve [there is a shallow more or less

undefined sinus] : dorsal valve extremely elevated, abruptly deflected on

each side towards the opposite valve ; beak incurved ; cardinal naargin on

each side of the beak profoundly sinuate, for the reception of the promi-

nent rounded dental laminae of the opposite valve; anterior and lateral

margins uniting by sharp prominent interlocking notches : ventral valve

flattened or much the less convex, forming a reg-ular elliptical arch from

beak to front, and abruptly deflected upwards at the sides so as to form dis-

tinct angles along the lateral margins, the whole front forming a broad

truncated projection; beak somewhat obtuse, incurved. Surface marked

by strongly elevated, subangular plications, each of which on the front and

sides of the shell has a fine depressed line along the center, crossed by fine

regular concentric zigzag lines of growth." Hall, 1857.

As the preservation of this species is not always good and very often

the posterior region is absent or the entire shell crushed, C. speciosa

appears to be a very vai-iable species. In fact it is very variable in some

characters and particularly in the amount of incurvation of the dorsal

and more rarely of the ventral anterior margin, in the length (some speci-

mens being considerably longer than wide and others as long as wide),

and in the presence or absence of a ventral sinus. Usually neither valve

has a sinus, but there are specimens with a very broad and shallow one,

and occasionally there may even be a small low elevation down the center

of the ventral valve. The number of plications varies from twenty-two

to thirty-eight. Sometimes the thickness considerably exceeds the width.

Length about 4.5 cm. ; width about 4 cm.

C. speciosa appears to be the southern representative of the northern

C. barrandii, which is rare in Maryland, and is separated from the latter

mainly by its smaller size.

Occwrrcnce.—^Oeiskany Formation, Eidgely Member. Knobly

Mountain, Miller's Spring, and Williams Eoad near Cumberland, Collier's

Run, Maryland ; Pendleton County, West Virginia.

Collection.—Maryland Geological Survey.
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Camarotcechia (Pletiioriiynciia) spectosa var. ramsayi (Hall)

Plate LXIY, Fig. 1

Rhynchonella ramsayi Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 446, pi. da,

figs. 7, 8a, 86, 1861.

Description.—" Shell longitudinally ovate, valves equally convex,

gibbous towards the umbones and declining towards the front and sides,

symmetrically rounded in front, with moderate sinus and elevation below

the middle. Ventral valve convex in the middle and gradually tapering

to the beak, which is small and neatly incurved over the umbo of the oppo-

site valve, the truncated extremity being on a plane with the axis of the

shell ; the margins on each side, below the beak, slightly auriculate.

Dorsal valve most convex at the first third from the beak : margins on each

side, below the beak, moderately sinuous.

" Surface marked by thirty-six to forty or more slender rounded plica-

tions on each valve, about fourteen of which, in the center and near the

front, become a little larger aiul more prominent than the others on the

dorsal valve, while an equal number on the ventral valve are just per-

ceptibly depressed. The cast shows a defined longitudinally oval muscular

impression on the ventral side; while the dorsal side shows the mark of

the median septum, and tlie (.nilics made by the slender crural processes."

Hall, 1859.

Leng-th about .'i cm. ; width about 2.7 cm.

These shells ai)pcar to he very rare and are abnormal or reversional de-

velopments of C. ^pcciosa since they have no incurved flat lateral sides.

They also differ from the typical form in having a greater number of pli-

cations, and it is these more abundantly plicate forms of ('. spcciosa that

vary in the length of the valves, some being nearly as wide as long. That

the brachiopods with strongly incurved lateral margins vary considerably

in this feature is also shown in Bensselceiia im.arylandica and is an indica-

tion of obesity or old age.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.'^.—U. S. N'ational Museum, American Museum of Natural

History.
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CaMAROTCECHIA (PlETHORHYNCHA) BARR^iXDII (Hall)

Plate LXIV, Figs. 2, 3

Rhynchonclla barrandi Hall, 1857, Tenth Ann. Kept. N. Y. State Cab. Nat.

Hist, p. 82, figs. 1-3; p. 84, fig. 4.

Rhynchonclla barrandi Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 442, pi.

ciii, figs. 3-8, 1861.

Rhynchonella septata Hall, 1859, ibidem, p. 443, pi. ciii, fig. 2, 1861.

Plethorhyncha barrandi Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 191.

Description.— " Shell very large, ovoid or subglobose; full-grown speci-

mens higher than wide, vertically flattened on the sides : dorsal valve very

convex, often extremely elevated; beak incurved; cardinal border on each

side of the beak profoundly sinuate, for the reception of the thick, strongly

projecting lamina^ of the opposite valve: ventral valve much the smaller,

strongly arcuate longitudinally, having a broad shallow rounded sinus

towards the front, abruptly deflected upwards at the lateral margins which

are distinctly angular, prolonged in front into a subtriangular vertical pro-

jection. Surface marked by forty to forty-six simple (rarely bifurcating)

strongly elevated (angular?) plications on each valve." Hall, 1857.

In Maryland this species is not always readily separated from C.

speaiosa unless the specimens are very large, wider, and have a very large

but shallow sinus. Mr. Gordon has an internal cast of the ventral valve

having a length of 60 mm., which is larger than the usual New York

material.

Bliynchonella septata Hall is based on the dorsal valve of C. harrandii.

R. fitchana Hall holds the same relation to C. harrandii that B. ramsa.iji

does to C. speciosa. Both are but variations without the incurved margins.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain near Cumberland, more common at Hancock, in the glass sand

quarries; Warren Point, Pennsylvania.

Collection.—Maryland Geological Survey.

CAMARoxaiciiiA (Plethorhyncha) barrandii var. fitciiana (Hall)

Plate LXIV, Figs. 4, o

Rynchonella fitchana Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 85.

Rynchonella fitchana Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 441, pi. ciii,

figs, la, lb, 1861.
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Description.—" Shell longitudinally oval or ovate: dorsal valve convex;

beak slightly incurved ; cardinal margin excavated on each side of the beak

for the reception of the broad dental laminse of the other valve : ventral

valve depressed convex, most elevated in the umbonal region, flattened

towards the lateral margins and depressed in front, forming a faint broad

and undefined sinus. Surface ornamented by about seventy-five angular

plications, vphich occasionally bifurcate." Hall, 1857.

Hall considered this form related to C. pleiopUura, but it clearly holds

the same relation to C. harrandii that G. ramsayi does to C. speciosa.

Both are variations in which the lateral margins are not incurved an-

gularly and make plane sides. The only difference noticeable between

C. filchana and C. ramsayi is that the latter is only half the size of the

former, but as no intergradmg specimens have been seen, both names are

for the present retained.

Length about 5 cm. ; width about 6 cm.

Occurrence.—Oriskany Formation, Kidgely Member. Cumberland.

Collections.—U. S. National Museum, American Museum of Xatural

History.

Camarotceciiia (Plethorhyncha) PLEiorLEURA (Conrad)

Plate LXIV, Fig. 6.

Atrypa pleiopleura Conrad, 1841, Fifth Ann. Rept. GeoL Surv. N. Y., p. 55.

Rhynchonella pleiopleura Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 86, figs. 1-4.

Rhynchonella oblata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist,

p. 86.

Rhynchonella multistriata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 85.

Rhynchonella pleiopleura Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 440,

pi. cii, figs. 3a-3c, 4a-4c, 1861.

Rhynchonella oblata Hall, 1859, Nat. Hist N. Y., Pal., vol. iii, p. 439, pi. cii,

figs. 1, 2a-2d, 1861.

Rhynchonella multistriata Hall, 1859, Nat. Hist N. Y., Pal., vol. iii, p. 440,

pi. cii, fig. 3 (? pi. cvi, fig. 3).

Plethorhyncha pliopleura Hall and Clarke, 1893, Nat Hist. N. Y., Pal., vol.

viii, pt. ii, p. 191.

Camarotocchia oblata Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3, p. 41,

pi. V, fig. 22.
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Description.—" Subtriangular, elevated in the middle of the lesser

valve, and profoundly depressed towards the base of the larger; surface

with about 50 rounded costse; about 17 of which in mature specimens are

on the elevated portion of the upper valve ; sides dilated and rounded on

their margins." Conrad, 18-il.

" Shell transversely oval. Dorsal valve the larger, somewhat gibbous,

having a round undefined mesial fold : beak incurved ; cardinal border ex-

cavated in deep fossets on each side of the beak, for the reception of the

dental lamellae of the opposite valve. Ventral valve nearly flat, most ele-

vated near the beak, having a somewhat deep broad rounded sinus near

the front margin, which is prolonged into a rounded or subtriangular pro-

jection." Hall, 1859.

Length 5 cm. ; width 6 cm.

A study of New York material of these large, abundantly plicated,

strongly sinuate rhynchonelloids convinces the writer that there is but one

species represented. As a rule rhynchonelloids are variable shells and the

degree of development of the fold and sinus and plications represents

changeable features. The number of plications on these shells varies

between sixty and eighty-five, while those on the fold vary from twelve to

twenty-five. The merging of Hall's species was also noticed by Clarke,

since he says that " the distinction between C. ohlata and C. pleiopleura

Conrad is not well marked."

Occurrence.—Oriskany Formation, Eidgely Member. Shriver

Ridge Hill, Cumberland, Collier's Eun.

Collection.—Maryland Geological Survey.

Genus UNCINULUS Bayle

Hall and Clarke ' characterize this genus as follows :
" There are large

numbers of paleozoic rhynchonellas which are characterized by a full sub-

cuboidal or subpentahedral contour, a fold and sinus not sharply developed

except at the anterior margin, an abrupt anterior slope, sharply serrated

lateral margins of contact, and low surface plications, each of which, on

the front of both valves, is marked by a fine median line." Internally

^Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, p. 197.
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there is a well-developed bidentate cardinal process, or the two parts may

be coalesced into a simple process.

LIncinulus vellicatus (Hall)

Plate LXIV, Figs. 7-10

Rhynchonella vellicata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., pp. 69, 71, figs. 2, 3.

Rhynchonella vellicata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 230, pi.

xxxiil, figs, la-lp, 1861.

Vncinulus vellicata Hall and Clarke, 1893, ibidem, vol. viil, pt. ii, p. 199.

Description.—" Shell varying from transversely oval to subtriangular

:

ventral valve depressed convex; beak somewhat prominent, depressed,

closely incurved over the opposite : dorsal valve more gibbous ; beak in-

curved, not prominent. Surface marked by twenty-four to thirty-six

plications, six to eight of which are elevated in front of the dorsal valve

so as to form a rather distinct mesial prominence, rarely extending beyond

the middle of the valve. On the ventral valve, five to seven of the plica-

tions are depressed, towards the front, into a more or less distinctly defined

sinus, and prolonged, forming a mesial projection, which is more or less

elevated in the front of the other valve. Near the junction of the valves

in front, very fine closely arranged lines of growth are visible." Hall,

1857.

As this is not one of the common rhynchonelloids which as a rule are

inconstant in their characters, it is not possible to ])oint out the variations

between the southern and northern stocks. On the other liand, U. velli-

catus is closely related to U. abruptus, a fact that did not escape Hall,

for he states that " there are, indeed, some forms which it is difficult to

distinguish " from one another. The difference, however, that will dis-

tinguish U. ahruptus from U. vellicatus is that the former is more trans-

verse, the plications on each side of the dorsal fold are more sharply

angular, and their crests are at one side of the center, nearer the median

fold. Then, too, U. ahruptus attains a larger growth. It must be ad-

mitted that these differences are not of great importance, and it may be

that larger collections will show that both repre,-^ent one species or that
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the two forms hold different horizons, in which case both names shoiihl

stand. Both species, but especially U. nbruptus, resemble species of

Eatonia of the E. sinvata type to such an extent that for a time the writer

referred specimens to this genus. The ventral muscular area, however,

has the character of Uncinulus.

Length 19 mm. ; width 21 mm.

Occurrence.—Helderberg Formation, Xew Scotland Member.

Devil's Backbone, Corriganville, 21st Bridge, Maryland ; Iveyser, West

Virginia,. Becraft Member. Ernstville, Xorth Mountain, Maryland;

Cherry Bun, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Uncinulus abruptus (Hall)

PlateLXlV, Figs. 11, 12

Rhynchonella abrupta Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 68, fig. 1.

Rhrjnchonella abrupta Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 228, pi.

xxxi, fig. 3.

Uncinulus abruptus Hall and Clarke, 1893, ibidem, vol. vili, pt. ii, p. 199,

pi. Iviii, figs. 15-21.

Description.—" Shell transversely oval, subpentagonal : ventral valve

depressed convex, very abruptly deflected towards the opposite valve on

the lateral margins ; beak small, depressed on the outside and subangular

along its lateral slopes, closely incurved over that of the opposite valve

:

dorsal valve much the larger, very prominent in front, obliquely declin-

ing towards the beak ; beak depressed, incurved. Surface ornamented by

from twenty-five to thirty-three simple subangular plications, seven or

eight of which are elevated towards the front of the dorsal valve into a

somewhat distinct mesial prominence; and from six to eight of those on

the middle of the ventral valve are depressed so as to form a broad un-

defined sinus, which scarcely extends beyond the center of the valve

towards the beak, but is prolonged in front, and abruptly bent upwards

nearly at right angles to the dorsal valve into a distinct linguiform ex-

tension. The plications are marked in front by the usual longitudinal

depressed line along the center of each, and extremely fine regular zigzag
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lines corresponding to the sharp interlocking edges of the front and

lateral margins of the valves. These fine striae doubtless represent lines

of growth, which have become wholly obsolete on other parts of the shell."

Hall, 1857.

Length 2 cm. ; width 2.4 cm.

Occurrence.—Helderberg Formation, New Scotland Member.

Devil's Backbone, Maryland ; Cedar Cliff, West Virginia. Becraft Mem-

ber. North Mountain.

Collections.—Maryland Geological Survey, U. S. National Museum.

Uncinulus globulus n. sp.

Plate LXIV, Figs. 13-15

Rhynchonella nucleolata Hall 1857 (in part), Tenth Ann. Rept. N. Y. State

Cab. Nat. Hist, p. 68.

Rhynchonella nucleolata Hall, 1859 (in part), Nat. Hist. N. Y., Pal., vol. ill,

p. 227, pi. xxxi, figs, la-lc (not the many other figures which are U.

nucleolatus)

.

Description.—Hall in describing R. nucleolata the second time figured

many specimens, a few of which do not pertain to the species intended to

bear this name. In regard to these he wrote :
" It is possible that the

figs, la, b, c of pi. xxxi are distinct from those which follow." It is this

globular form that is found in Maryland and none of the larger sub-

triangular (in section) shells are associated. This fact has led the writer

to take out of U. nucleolatus these rotund forms and apply to them the

name globulus.

Length and width about 10 mm.

This rhynchonelloid is easily distinguished from all associated species

by its globular form and the shallow, narrow, thrice plicated ventral sinus;

from U. mutabilis, to which it is most closely related, by the globular form

and the less abundant plications. Thus far no undoubted specimens of

the latter species have been seen from Maryland.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville, Devil's Backbone.

Collection.—Maryland Cieological Survey.
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Uncinulus nucleolatus (Hall)

Plate LXIV, Figs. 16, 17

Rhynchonella nucleolata Hall, 1857 (in part), Tenth Ann. Rept. N. Y. State

Cab. Nat. Hist, p. 68.

Rhynchonella nucleolata Hall, 1859 (in part), Nat. Hist. N. Y., Pal., vol. iii,

p. 227, pi. xxxi, figs. 2f-2y (not figs, la-lc = U. globulus, Id-lf and 2a-2e

= ? C/. globulus).

Uncinulus nucleolata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 199.

Description.—" Shell varying from spherical to spheroid-pentagonal

[this refers to the forms here taken out and named U. glohulus] or sub-

pentagonal : ventral valve convex or depressed convex, abruptly deflected

towards the margins ; beak small, depressed, closely incurved over that of

the opposite valve, often subangular on its lateral margins : dorsal valve

larger, sometimes very gibbous, often a little depressed towards the beak

;

beak never prominent. Surface marked by fifteen to twenty-three [usual

number eighteen] simple rounded plications, about four or five of which

are slightly elevated towards the front of the dorsal valve into a mesial

prominence, and three to five depressed on the ventral valve, so as to form

a more or less distinct sinus, which never extends beyond the middle of

the shell. These depressions are prolonged in front into a more distinct

linguiform extension fitting into a corresponding sinus in the front of the

opposite valve, and sometimes curved inwards beyond the plane of a right

angle with the back of the valve." Hall, 1859.

This species, as illustrated by Hall, embraced at least two forms, but his

description and the greater number of illustrations are here accepted as

the author intended to apply this name to Helderberg rhynchonelloids.

The smaller globular forms are here taken out of U. nucleolatus and dis-

tinguished under the name U. glohulus. This leaves the larger and more

ti-iangular (in section or side view) shells under the name U. nucleolatus.

As thus restricted, the species approaches closely to U. pyramidatus of

the same geological horizon, but the latter can be distinguished by their

fewer plications. It may prove that this difference has no greater value

than a varietal one, but in that event the name will be useful. This coarsely

plicated form does not occur in Maryland, and it is not yet established

that U. nucleolatus occurs in the New Scotland zone about Cumberland.
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In the Keyser member, especially in the ballast quarries near Keyser,

are found shells that are best referred to [/. nudeolatus. These are always

smaller than the Xew Scotland individuals of New York, have somewhat

fewer plications (eighteen to twenty against eighteen to twenty-three in

northern specimens), and are never so inflated or strongly triangular in

section. These differences are not considered of enough importance for

distinction under another name, and the shells are here referred to U.

nucleolatm (see also the remarks on U. l-etjserensis) . The geologic range

is therefore extended from the Keyser well up in the Xew Scotland, being

abundant and restricted to the former horizon in the South, but attaining

the climax of development in variation and number in the New Scotland

of the Helderberg ^Mountains.

Length and width about 1.5 cm.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia. Coeymans Member. Corriganville, Devil's Backbone,

Tonoloway.

Collection.—U. S. National Museum.

TJncinulus nucleolatus var. angulatus n. var.

I'late LXIV, Figs. 18-30

Dcscripiion.—Shell subpentagonal in outline, width more than two-

thirds the length. Ventral valve convex, not at all gibbous, approaching

more to plano-convex ; beak sharp, pointed, but slightly incurved and ex-

tending beyond that of the dorsal valve. Dorsal valve convex, larger than

the ventral valve; beak slightly incurved beneath that of the ventral

valve, lateral margins abruptly deflected. Both valves have about equal

convexity and are slightly deflected toward the lateral margins, the dorsal

valve being more convex is more abruptly deflected toward the lateral

margins ; both valves gently curved in front. Surface marked by 23 well-

developed simple plications in addition to which there are several indistinct

plications near the lateral margins. The plications are very prominent

from the center towards the front, becoming obsolete towards the beak.

Four plications form a slight elevation on the dorsal valve and three

occupy a shallow sinus on the ventral valve. The sinus is produced in
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front to form a slight liiigiuform extension. Dimensions: Length 12.5

mm. ; width 9.5 mm.

Tliis species closely resembles Uncinuhis nucleolatus (Hall) from

which it differs in having more angular plications which are more promi-

nent towards the front and become obsolete toward the beak. The valves

are also less convex than those of that species.

This form is in the material collected by Bowe and referred by him to

the Helderberg.

Occurrence.—Helderberg Formation? Keyser Member? Cumber-

land.

Collection.—[Maryland Geological Survey.

[Maynard.]

UXCINULUS GORDONI n. sp.

Plate LXV, Figs. 1-6

Description.—Shell subpentagonal, length and breadth about equal.

Ventral valve convex, sometimes slightly depressed convex; beak small,

extending beyond and usually slightly incurved over that of the opposite

valve. Dorsal valve convex, larger than the ventral valve, at times gibbous.

Beak small, incurved under the beak of the ventral valve, more incurved

in the more gibbous individuals. Surface marked by simple subangular

plications, varying in number from 19 to 36, which extend to the beak;

more prominent in front, becoming less conspicuous towards the beak.

In some individuals three or four plications form a slight mesial elevation

at the anterior portion of the dorsal valve, while two or three plications

occupy a shallow sinus in the ventral valve. The sinus and fold become

almost obsolete in some individuals at the anterior margin. The lateral

margins are deflected somewhat abruptly posteriorly. Dimensions of a

small individual: Length 8 mm.; width 7.5 mm. Large individual:

Length 12.5 mm. ; width 12 mm.

This form approaches most closely Uncinuhis nucleolatus (Hall) and

Professor Schuchert has suggested that it may be a young form of that

species. It differs from Uncinuhis nucleolatus in being smaller, the beak

of the ventral valve is straighter and not so closely incurved over that of
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the dorsal valve. It has in some individuals more plications and the

plications are more angular than in Uncinulus nucleolatus. In the an-

terior portion the sinus and fold when present are less distinct and the fold

is not prolonged anteriorly to form the linguiform extension seen in

Uncinulvs nucleolatus.

Occurrence.—Helderbeeg Formation, Keyser Member. Cash

Valley.

Collection.—U. S. National Museum.

[Maynard.]

Uncinulus keyserensis n. sp.

Plate LXV, Figs. 7, 8

Description.—Associated with the Lower Coeymans form of U. nucleo-

latus are other individuals in greater abundance, distinguished by fewer

plications, all of which are decidedly angular and never depressed and

rounded as in that species. U. keyserensis usually has four plications on

the fold, but there may be an additional one, while the sinus has either

three or four. The number of plications on a valve varies in different

individuals between twelve and seventeen, while the associated specimens

of U. nucleolatus have from eighteen to twenty. As in U. nucleolatus,

this species also has the sharp linear depression along the center of the

lateral plications near their anterior terminations. This Uncinulus char-

acter, however, has a tendency to be less, developed and even lost in the

angularly plicated U. heyserensis. The specimen illustrated is one of

average size, but individuals nearly twice as large occur rarely.

Length 14 mm. ; width 15 mm.

OccMrren.ce.^HELDERBERG Formation, Keyser Member. Miller's

Spring and Mullen's Quarry, Cumberland, Dawson, Tonoloway, Mary-

land ; Keyser, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Uncinulus convexorus n. sp. .

Plate LXV, Figs. 9-14

Description.—Shell trigonal or somewhat pentagonal, width at least

two-thirds the length. Ventral valve convex, abruptly deflected in front.
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Beak prominent, pointed, in some forms straight, but in most forms

slightly incurved over that of the dorsal valve. Dorsal valve much more

convex than the ventral valve, abruptly deflected in front and towards

the lateral margins ; beak incurved beneath that of the ventral valve. Sur-

face marked by thirty or more low, simple, rounded plications, which

become indistinct and are almost obsolete near the beak and are faint near

the lateral margins. The lateral margins are slightly inflected so that the

sides become distinctly concave. Fold and sinus very faint or absent

entirely. The anterior portion is rounded. The plications and depressions

interlock to produce sharply serrated lateral and front margins of contact.

Dimensions of an average individual : 18 mm. long, and 15.5 mm. wide.

This form most closely resembles Uncinultis campbellanus of the

Helderberg. In the latter species the dorsal valve is elevated near the

front into a broad undefined mesial fold, the ventral valve is compressed

and a broad sinus occupies the entire width of the narrow front, the front

margin curves upward and extends into a subtriangular prolongation.

In Uncinulus convexorus the dorsal valve is not elevated near the front

and there is no distinct mesial fold; the ventral valve is plano-convex.

There is an undefined sinus in some individuals while most individuals

have no sinus, and the front margin is rounded and sharply serrated. On

account of the characteristic rounded margins the name Uncinulus coih-

vexorus has been applied to it.

Occurrence.—Helderberg Formation, Keyser Member. Tonoloway,

Cash Valley, Viaduct Cumberland, Cookerly, Pinto, Maryland; near

Cheriy Eun, Keyser, West Virginia ; Hyndman, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Maynard.]

Genus WILSON IA Kayser

WiLSONiA GLOBOSA Wcller

Plate LXV, Figs. 15-17

Wilsonia globosa Weller, 1903, GeoL Survey N. J., Pal., voL iii, p. 235, pi. xxi,

figs. 12-22.

Description.—" Shell subglobose, a little longer than wide. Pedicle

valve less convex than the brachial, its beak suberect or slightly arched,

acutely pointed, umbo smooth and convex, mesial sinus shallow, beginning

24
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near the middle of llie valve and produced as a lingual extension in front,

at nearly a right angle to the j^lane of the valve. Brachial valve strongly

convex or gibbous, smooth posteriorly, anterior margin deeply sinuate,

mesial fold slightly elevated, originating near the middle of the valve.

The surface of each valve is marked by sixteen or eighteen simple, low,

rounded plications, sometimes slightly grooved anteriorly and becoming

nearly or quite obsolete posteriorly, leaving that portion of both valves

smooth. From two to five plications are included within the sinus, the

more common number being four, Avith a corresponding number in the

fold of the opposite valve. The dimensions of a rather large globose in-

dividual are: Length 12 mm.; width 11 mm.; thickness 10 mm. Those

of another less globose specimen arc: Length 11.25 mm.; width 10.5

mm. ; thickness 7.5 mm.
" In some of its characters this species resembles the Helderbergian

forms Uncinulus mutabilis Hall and U. nudeolatus Hall. It differs from

both of them, however, in its smaller size, and in the obsolescence of its

plications on the posterior portions of the shell. Internally there are

conspicuous differences which are of even generic value. In Wilsonia

glohosa the cardinal process is absent, the hinge-plate is divided and is

supported by a strong median septum. These characters, when associated

with its external form, place it in the genus Wilsoiiia, while the two

Helderbergian species mentioned possess well-developed cardinal proc-

esses and the other characters which distinguish the genus Uncinulus."

Weller, 1903.

It occurs in the upper Decker Ferry of Kew Jersey.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land, Cash Valley.

Collection.—U. S. National Museum.

[Maynard.]

Wilsonia cf. globosa Weller

Plate LXV, Figs. 18-20

Description.—Shell transversely subelliptical to subpentagonal in out-

line, broader than long. Ventral valve convex, plano-convex to depressed

convex; beak extending beyond that of the brachial valve and slightly in-
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curved over it. Dorsal valve convex, more gibbous and consequently

more convex than the ventral valve, greatest convexity near the middle,

beak incurved under the beak of the ventral valve. Surface of each

valve contains indistinct, low, rounded, simple radiating plications,

whicli can only be seen from the center anteriorly and become more

conspicuous towards the front. From the center of the shell to the beak

the surface is smooth save for indistinct concentric lines of growth. An-

terior sk)pc abrupt; lateral margins abruptly deflected posteriorly and

rounded towards the anterior margin. Fold and sinus scarcely if at all

developed.

Dimensions, 11 mm. long and 13.5 mm. wide.

A single somewhat imperfect individual has been observed which has

been described above. It may be compared with W. glohosa from which

it differs in a number of respects.

Occurrence.—Helderberg Formation? Keyser Member? Tonoloway.

Collection.—Maryland Geological Survey.

[Maynard.]

Genus EATONIA Hall

Eatonia siNGULARis (Vanuxem)

Plate LXV, Figs. 21, 22

Atrypa singularia Vanuxem, 1842, GeoL N. Y., Rept. Third Dist., p. 120, text

fig. 3.

Eatonia singularia Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 243, pi. xxxviil,

figs. 14-20, 1861.

Description.—Valves " very unequal ; the upper one is flat, and forms

with tlio end opposite to the beak, nearly a right angle; the lower valve

curves, from the beak to the straight line on the opposite side. The middle

or mesial part is very much depressed." Vanuxem, 1842.

" Shell wider than long, varying in form from ovate to transversely

elliptical or rhomboidal : hinge-line very slightly declining from the bealcs.

Ventral valve depressed convex in the middle towards the beak, and

concave between the center and the deflected margins; and below the

middle, extended into a deep broad sinus, which is prolonged and turned

upwards in fi'out at ridit angles to the lono-itudiual direction of the shell

:
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beak small, closely incurved. Dorsal valve convex, sometimes gibbous,

and sloping abruptly to tbe margins ; baving a strong mesial fold begin-

ning above the center, and produced in a broad flattened and greatly ele-

vated extension. Surface marked by fine radiating striae, whicb, in well-

preserved specimens, are crossed by much finer concentric stris : a single

central one, and sometimes two or three of the striae upon the mesial

sinus, are much stronger than the others ; and there is sometimes an im-

pressed line down the center of the dorsal valve." Hall, 1859.

Length 13 mm. ; width 14 mm.

Occurrence.—Helderbeug Formation, New Scotland Member.

Corriganville, Maryland; Keyser, Cherry Run, West Virginia. Becraft

Member. Warren Point, Pennsylvania.

Collection.—Maryland Geological Survey.

Eatonia peculiaris (Conrad)

Plate LXV, Figs. 33-28

Atrypa peculiaris Conrad, 1841, Fifth Ann. Rept. N. Y. Geol. Surv., p. 56.

Eatonia peculiaris Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 244, pi. xxxviii,

figs. 21-26; p. 436, pi. ci, figs. 2a-26r; pi. cia, figs, la-lh, 1861.

Descriplion.—" Subtriangular, with obsolete, fine, radiating lines; in-

ferior valve flat, concave at base, with a linguiform projection ; superior

valve with a convex, mesial elevation at base, where the margins of the

valves meet above the basal margin, and are notched or serrate ; submargin

of the sides of the flat valve serrated." Conrad, 1841.

" Shell longitudinally ovate, the proportion of length and breadth

variable : cardinal margins sloping abruptly from the beaks. Ventral

valve depressed convex in the middle towards the beak, and flattened

towards the margins, which are abruptly inflected along the cardinal

slopes ; below the middle, extended in a broad, not strongly defined mesial

depression, which is prolonged in front into a linguiform extension : beak

moderately elevated, perforate. Dorsal valve convex in the middle, and

sloping abruptly to the lateral margins ; the central part below the middle

elevated into a rounded mesial fold, which becomes very prominent in

front : margins of the vah os denticulate. Surface marked by fine radiating
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bifurcating strias; a stronger elevated one along the center of the mesial

sinus, and a narrow longitudinal depression down the center of the dorsal

valve, the mesial elevation of which is sometimes obtusely subplicate near

the margin." Hall, 1859.

Length about 17 mm. ; width 15 mm.

Occurrence.—Helderberg Formation, New Scotland Member.

Miller's Spring near Cumberland, 21st Bridge, Maryland; Cherry Kun,

West Virginia. Becraft Member. North Mountain, Maryland ; Warren

Point, Pennsylvaniii. Oriskany Formation, Eidgely Member. Cum-

berland (Knobly), Colliei-'s Eun, Hancock, Maryland; Keyser, West,

Virginia.

Collection.—Maryland Geological Survey.

EatONIA WIIITFIELDI Hall

Plate LXV, Figs. 29, 30

Eatonia whitfleldi Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 437, pi. cia,

figs. 2a, 26, 1861.

Description.—" Shell longitudinally suboval, wider below than above.

Ventral valve depressed convex near the beak, fiat in the middle, and

broadly depressed towards the front. Surface radiatingly plicated : plica-

tions rounded, about eight or nine on each side of the mesial one, which is

a little stronger than the others. Muscular impression of the ventral valve

broad, and not strongly defined : crural processes short." Hall, 1859.

Length 19 mm. ; width 22 mm.

When the sinus is deeply impressed there is usually but one plication in

it, as described by Hall, but when broad and undefined there are always

three. On the lateral portion of the valve there are usually six to seven

plications. The small size and few plications Avill readily distinguish this

species from the other plicate Eatonias. The Maryland specimens, how-

ever, are always more acuminate than New York individuals, and the

plications are better defined.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain near Cumberland.

Collections.—U. S. National Museum, George M. Eoeder (figured

forms).
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Eatoxia medialis (Vamixem).

Plate LXV, Figs. 31-35

Atrypa medialis Vanuxem, 1842, Geol. N. Y., Rept. Third Dist., p. 120, text

fig. 4, p. 122.

Eatonia medialis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 241, pi. xxxvii,

figs, la-lj/, 1861.

Description.—Vanuxem did not describe the species, but gave good

figures of it and named it the " Medial atrypa (A. medialis) " because he

regarded it " as the type or characteristic of the division " Atrypa.

" Shell transversely oval, suborbicular or subquadrate : hinge-line nearly

straight, and forming a very obtuse angle at the beaks. Dorsal valve

much large than the ventral, greatly elevated in the middle (especially

near the front), declining with a gentle curve towards the hinge and very

abruptly towards the sides. Ventral valve flat or concave, depressed in

front so as to form a broad and profound mesial sinus : beak very small,

pointed but not prominent, incurved, perforate at the extremity.

" Surface marked by from twelve to sixteen broad, rounded, rarely bifur-

cating plications, four of which usually occupy the summit of the mesial

fold of the ventral valve, and about three the bottom of the sinus in the

dorsal valve: entire surface (in well-preserved specimens) marked by

fine radiating strife, and rarely by a few imbricating lines of growth.

The muscular impression in the ventral valve moderately large, ovate, very

distinctly defined by a prominent border, and marked by longitudinal

slightly radiating plications : near its center is the small cordiform longi-

tudinally striate impression of the adductor mutcle.'' Hall, 18.j9.

The writer has not seen the radiating stri* described by Hall, which

when preserved must be very fine. In E. sinuata the radiating strias are

well marked and assist to distinguish the species from E. medialis. The

latter also has much fewer plications, always three in number, and a well-

defined fold and sinus.

Length about 22 nun. ; width about 27 mm.

Occurrence.—Hklderberg Formation, New Scotland Member.

Dawson, Corriganville, Devil's Backbone, hillside above ]\Iullen"s Quarry

Cumberland, 21st Bridge, Maryland; Cedar Cliff, Cherry Eun, West
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Virginia ; Warren Point, Pennsylvania. BECRiVFT Member. Cherry Eun,

West Virginia. Oriskany Formation, >Siiriver Member. North

Branch. Ridgely Member. Knobly Mountain near Cumberland, 21st

Bridge.

Collections.—Maryland Geological Survey, American Museum Natural

History (figured forms).

Eatonia sinuata Hall

Plate LXV, Figs. ;iG-38; Plate LXVI, Fig. 1

Eatonia sinuata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 91.

Eatonia sinuata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 438, pi. cia, figs.

3-6.

Eatonia sinuata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 206, pi. Ixi,

figs. 36-38.

Description.—" Shell circular or longitudinally oval : ventral valve

concave, except in the umbonal region, from which point, as well as from

the lateral margins, it slopes generally into the broad deep sinus without

deliiied margins: dorsal valve convex, rising in front into a broad unde-

fined mesial prominence, often nearly as high as the highest part of the

central region of the valve; beak incurved. Surface marked by thirty-six

to forty [the illustrations show a variation between 26-34] strong, elevated,

rounded or subangular plications on each valve. A^isceral impressions

large, broad, and marked with radiating plications towards the margin,

strongly defined by an elevated border : impression of the adductor muscles

cardiform, small, located in the middle of the visceral impi'ession, longi-

tudinally striate.

" The two middle plications on' the dorsal valve are separated by a wider

depression than between those on other parts of the shell, which continues

quite up to the beak: in this depression there is sometimes near the front

a slender plication which becomes obsolete before reaching the beak.''

Hall, 1857.

Some excellent material of this fine and large brachiopod has been

found during the past few years. This shows that all the plications on

each side of the undefined fold and sinus are covered with fine radial
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strire, of which there are from four to five on each plication and one or

two in each depression. The strife are best developed in the postero-

lateral regions and diminish in strength toward the fold and sinus. The

dorsal fold has from six to seven plications and the sinus six. The total

number of plications on each valve varies from twenty-four to forty.

Length 4 cm. ; width 4.5 cm.

Very young individuals are like E. iclntfieldi and have been confounded

with it. However, the undefined fold and sinus and the fine radial lines

will distinguish it. The great number of plications, the fine striae, and

the undefined fold and sinus readily separate E. sinuata from E. medialis.

However, when specimens have less than thirty plications they strongly

resemble E. medialis, but are more elongate and the fold and sinus have

more plications.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain near Cumberland, Collier's Eun, 21st Bridge.

Collections.—-Maryland Geological Survey, U. S. National Museum.

Eatonia hartleyi n. sp.

Plate LXVI, Figs. 2, 3

Description.—The specimens of this species are suggestive of E.

sinuatd, but are distinguished in having not only a deeper or more convex

ventral valve and more plications, but especially in having from eight to

eleven plications in the fold and sinus along the anterior margin, while

in E. sinuata there are from four to seven. This difference is due to the

fact that in E. hartleyi several plications are bifurcated shortly before the

animal has attained half its growth. The total number of plications on a

valve in the latter species varies between thirty-four and thirty-seven

against twenty-six and thirty-four in E. sinuata. Externally this new-

species is not strongly suggestive of Eatonia, but more of Plethorhyncha,

but as the interior muscular area is that of the former genus it is best

referred to it.

Length 3 cm.; width 3.5 cm.

Occurrence.—Ortskany Formation, Eidgely Member. Martin

Mountain, Allegany County.

Collection.—Yale University (Hartley Collection).
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Genus RHYNCHONELLA Fischer

EhYXCHOXELLA ( ?) BIALVEATA Hall

Plate LXVI, Fig. 4

lihynchonella ? Malveata Hall, 1S57, Tenth Ann. Kept. N. Y. State Cab. Nat.

Hist., p. 73.

Khynchonella ? bialveata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 233, pi.

xxxiv, figs. 1-4, 1861.

RhyncJionella ? Malvcata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 327,

pi. xlii, figs. 9, 10.

Description.—" Shell small, triangular or triangular-ovate, sometimes

compressed : valves nearly equally convex ; beak of dorsal valve incurved

;

beak of ventral valve almost straight and subangular; foramen narrow tri-

angular, and continued to the apex of the beak. Surface ornamented by

from twelve to fourteen simple angular plications on each valve; the two

central of which, on the dorsal valve, die out a little before reaching the

beak, near which they are somewhat depressed, but towards the front they

become slightly elevated above the others, so as to form an indistinct mesial

prominence: the middle plication on the ventral valve is smaller than the

others, and depressed near the front so as to produce a faint sinus, which

extends about two-thirds of the way to the beak, at which point the valve

is most convex: the two plications bordering the sinus are larger and

more prominent than those on each side of them, and become obsolete

before reaching the beak. A few faint imbricating lines of growth are

visible near the junction of the valves in front." Hall, 1857.

Length 4.5 mm. ; width 3.75 mm.

This specimen is more transverse and shorter than is usual for the

species, but it has all the other characters, including the two medial pli-

cations that arise in a sinus and make the narrow anterior dorsal fold.

Weller found this species in the Lower Oriskany of New Jersey.

Occurrence.—Helderberg Formation, New Scotland Member.

Corriganville.

Collection.—George M. Eoeder.
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Superfamily TEREBRATU LACEA

Family CENTRONELLID/E

Genus RENSSEL/tRlA Hall'

Individuals of tliis genus are prolific in the Upper Oriskany of Mary-

land, less abundant in the Becraft, apparently very rare in the Xew Scot-

land, and more common in the Keyser. They represent a progressive series

of variable or plastic species beginning with small forms and terminating

in giant forms of these early terabratuloids. When specimens are

assembled in quantity from all the horizons it will be seen that the species

intergrade, but if proper allowance is made for stratigraphic occurrence,

recognizable distinction will be found.

Eensselasria sensu-stricto can be easily distinguished from Beachia by

the radial striations and the nearly angular inflected crenated margins of

the valves. The striations in Eenssela'ria are always pronounced, while

in Beachia they are only well developed along the line of junction of the

valves, making there a toothed edge, or along the edges of the rugosities.

Over the surface of the valves the striations are never distinct, and when

present are never sharply separated by deep grooves as in Eensselseria.

R. mutabilis begins in very small individuals in the Keyser and attains

its specific characters in the Coeymaus. In New York, Hall had derived

his material from the New Scotland, but in Maryland the species is rare

at this horizon. In the Lower Oriskany the developmental sequence is con-

tinued by R. subglobosa and in the higher southern Oriskany by R. manj-

landica and R. circularis, but by 7?. ovoides and A', caijiiga in the northern

Upper Oriskany.

Eenssel^eria mutabilis (Hall)

Plate LXVI, Figs. 5, 6

Meganteris mutabilis Hall, 1857, Tenth Ann. Kept. N. Y. State Cab. Nat.

Hist, p. 97.

Rensselwria mutabilis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 254, pi. xlv,

figs. 2a-2p, 1861.

' For an extended description of this genus, see Hall and Clarke, 1893, Nat.

Hist. N. Y., Pal., vol. viii, pt. ii, pp. 255-260.
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Description.—" Shell ovate varying to elliptic and obovate, not sinuate

on either valve; old specimens sometimes very gibbous, but generally

compressed towards the anterior border in young individuals; valves

nearly equally convex; ventral valve most elevated near the middle and

towards the umbo; beak pointed, subangular along the lateral slopes,

arched or closely incurved ; foramen narrow, and extending nearly or quite

to the apex of the beak: dorsal valve slightly less elevated and a little

shorter than the opposite ; beak not projecting, incurved. Surface marked

by twelve to twenty-eight coarse obscure radiating strijB, crossed by fine

indistinct lines of growth, and sometimes near the border by a few strong

concentric undulations. The radiating stria; are usually obsolete on the

upper half of the shell." Hall, 1857.

This species, like all the Rensselgerias, varies considerably iji form, in-

curvature of the ventral beak, and the degree of striation. However, the

small size, nearly constant elongate form, and the incipient striation dis-

tinguish this species from those of the higher formations.

A variety occurring in the Keyser member at Tonoloway bears much

more strongly developed plications than the typical form.

Length 10 mm. ; width 9 muL

Hall cites this species as from the N'ew Scotland of New York, but

most of the material from that State seen by the writer is from the Coey-

mans. As a rule, it is one of the characterizing fossils of the last-named

zone, but besides its New Scotland occurrence, it is also known in very

small specimens in the Keyser at New Bloomfield, Pennsylvania.

Occurrence.—Heldeebeeg Formation, Keyser Member. Keyser,

West Virginia; at Miller's Spring near Cumberland, Corriganville, Tonol-

oway, Maryland. New Scotland Member. Near Cherry Eun, West

Virginia.

Collection.—U. S. National Museum.

Eenssel2Eria subglobosa Weller

Plate LXVI, Pigs. 10-12

Rensselwria suhglobosus Weller 1903, Geol. Surv. N. J., Pal., vol. iil, p. 329,

pi. xlii, figs. 11-18.

Description.—" Shell subglobular in form, longer than wide. Pedicle

valve strongly convex, its greatest elevation near the middle, sometimes
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slightly subcarinate along the median line near the beak. Beak sharply

pointed, closely incurved over that of the opposite valve. Brachial valve

a little less convex than the pedicle, its greatest elevation near the middle.

Surface of each valve marked by from fifty to sixty simple, rounded plica-

tions, which become obsolete before reaching the beak.

" The dimensions of an average specimen are : Length 18 mm. ; width

16 mm.; thickness 11.5 mm." Weller, 1903.

This species occurs typically and in abundance in the " Trilobite bed "

at Port Jervis in southern New York and was at first regarded by the

writer as a small form of R. cequiradiaia Conrad. The latter, however, is

much larger, about twice the size, proportionately more elongate, while

R. subglobosa in addition tends to vary into broad forms, and is more

abundantly striate. It is this Port Jervis form that is found in Maryland.

Here, however, another variation appears, tending to have fewer striae,

which in some specimens are rather plications, strongly elevated and

angular.

The elongate common and more typical specimens greatly resemble

R. mutabilis, but are larger and far more abundantly striate.

Occurrence.—Helderberg Formation, Becraft Member. Ernstville,

Maryland ; Cherrj' Eun, West Virginia ; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

EENSSELiERIA SUBGLOBOSA VAE. AVUS n. var.

Plate LXVI, Fig. 13

Description.—This variety differs from R. subglobosa in its broad sub-

circular form. In the Upper Oriskany it has become fixed into a distinct

species which attains a larger size and is here named R. circularis.

Length 2.2 cm.; width 2.4 cm.

Occurrence.—Helderberg Formation, Becjuft Member. Ernstville,

Maryland; Cherry Eun, West Virginia; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.
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Renssel.^iua subglobosa var. crassa n. var.

Plate LXVI, Fig. 14

Description.—This variety is a coarsely striate or plicate form of E.

subglohosa. It has from 25 to 4() plications on each valve, while the

parent type has from 50 to 65 striae.

Length 2.3 cm. ; v/idth 1.8 cm.

Occurrence.—Heldeeberg Formation, Becraft Member. Warren

Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

EENSSEL.aiRIA CIRCULAKIS n. sp.

Plate LXVI, Figs. 15-17

Description.—This species is the fixed tapper Oriskany form of the

Lower Oriskany R. subglohosa var. avus, and it seems to be the stock that

gives rise to R. cayuga Hall and Clarke. It is readily distinguished from

other Oriskany Rensselserias by the nearly circular outline. The dorsal

valve is regularly depressed convex and the ventral valve is deeper and

somewhat ridged down the center. The lateral margins are not inflected.

R. circularis differs from R. cayuga and R. ovulum Hall and Clarke
^

in being from two to three times smaller and more circular in outline.

Some of the young specimens of R. cayuga, if found alone, would be re-

garded as R. circularis, and this fact shows that the former is probably

a descendant of the latter ?pecies.

Long after this description was written the writer received Clarke's work

" Some New Devonic Fossils " ^ in which is described R. atlantica. The

new form is from the Chapman Plantation, Maine, and is very similar to

the Maryland species. The former is smaller, more rounded, with a less

incurved ventral beak.

Length 3.5 cm.; width 2.7 cm.

^ The writer has a large series of these species from the typical locality, and
they grade into each other so completely that but one name can he applied to

them. K. cayuga will be retained.

" Bull. 107, N. Y. State Mus., 1907, p. 243.
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Occurrence.—Oriskany Fokmation, Kidgely Member. Cumberland.

CoUeclion.—IJ. S. National Museum.

EENSSEL.liRIA MARYLANDICA Hall

Plate LXVI, Figs. 18-24

Renssehrria viarylandica Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 461,

pi. cviii, figs. 3a-3m, 1861.

Rensselwria intermedia Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 463, pi.

cviii, figs. 2a-2c, 1861.

Rensselwria marylandica Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p.

258, pi. Ixxvi, figs. 8-20.

Rensselwria interm.edia Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, pl.

Ixxvii, figs. 26-28.

Description.—" Shell elongato-ovoid, the outline elliptical-ovate,

broader above the middle and gently narrowing towards the front, which

is sometimes compressed; without mesial sinus or elevation. Ventral

valve ventricose, the greatest elevation at the first third from the beak,

where it is sometimes subobtusely angidar : beak small, incurved over the

opposite valve, and sometimes so much incurved as to close the foramen

partially or entirely ; often, however, showing the deltidial pieces : the

lateral margins, in old shells, abruptly inflected. Dorsal valve less convex

than the opposite, the greatest gibbosity being at the first third below the

beak, sometimes flattened towards the front and abruptly inflected at the

lateral margins; leaving, with the inllection of the opposite valve, a

flattened or concave space on each side.

" Surface marked by fine radiating striae, which, in the silicified speci-

mens, are often scarcely distinguishable on the upper part of the shell.

" The interior of the ventral valve shows a deep symmetrical cavity,

the muscular impressions occupying a narrow oval space above the middle

of the shell. The cardinal teeth are strong, and supported below by strong

dental plates, which, on their anterior edges, are separated from the side

of the shell, and, about halfway in the depth of the cavity, turn backwards

towards the beak, come together in the rostral cavity, and reach into the

foramen. From the anterior basal margins of these plates proceed the
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lamella; which border the Jiiuscular inipret^siuii, and which gradually be-

come obsolete in the anterior direction : the muscular impression is oblong-

subelliptical, au'l the narrow imprints of the adductor muscles are small

and often but faintly defined. There is a niedio-longitudinal septum,

which is much less strongly marked than the marginal rim. The deltidial

pieces are rarely preserved in the separated valves.

" The interior of the dorsal valve shows the strong hinge-plates, each

with a wide triangular upper surface, and connected by a transverse

process a little below the apex, beneath which a foramen passes from the

cavity of the valve, opening at the slightly elevated beak in oval aperture.

The hinge-plates are extended below along the surface of the shell in

strong ridges, which are dichotomized at the beginning of the muscular

impression. Anteriorly these plates project in strong crural processes,

which are straight only for a short distance, and then diverge in two

slender points to the cavity of the ventral valve, in their main direction

trending upwards into the dorsal cavity, and then by an abrupt genieula-

tion proceed in a converging direction to the commencement of the crural

plate. This plate is extremely elongate and very slender, deeply emargi-

nate behind, with a slender process proceeding from the center, which,

with the two posterior branch.es, converge towards the bottom of the

ventral cavity." Hall, 1859.

R. marylandica is undoubtedly the southern expression of the well-

known Upper Oriskany fossil R. oroides (Eaton). In fact, some of the

Maryland specimens, if found in New York, would without liesitation be

referred to R. oroides. However, the majority of individuals have an ex-

pression of their own, and it is advisable to i)re?crve this local variation

under the geographic name R. marylandica. This difference in mature

specimens consists chiefly in the fact that the latter species is always

considerably smaller and more symmetrical than full-grown K. ovoides,

but more particularly in the extreme narrowness of the valves and their

very broad straight sides. New York R. ovoides also has very wide lateral,

nearly plane surfaces, but the degree of development is less and the width

of the shell is greater. Even when the great inflection is less pronounced

R. inarijlandica is more elongate and less square shouldered posteriorly.
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Young specimens of E. marylandica, before the inflection is much de-

veloped, resemble R. svhglohosa and in this points to its ancestry. If the

individual is of the elongate type the inflection may become very decided,

developing into the typical form of E. marylandica. When the shell is

shouldered posteriorly inflection is never so greatly developed and the

individual remains smaller than the typical form. This form, before

inflection develops, Hall named E. intermedia, but it seems to have no

stratigraphic nor geographic significance ; and the name can therefore be

dropped.

Average length about 3.75 cm. ; width about 2.5 cm.

This species is abundant at most localities. A few places only are

named in the following paragraph :

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

Hancock, Maryland; Warren Point, Pennsylvania, where it attains a

length of 95 mm.

Collections.—Maryland Geological Survey, U. S. National Museum.

RENSSELiERIA MARYLANDICA VAR. SYMMETRICA n. var.

Plate LXVI, Fig. 25

Description

.

—
"Retaininj? juvenile characters throughout life (those of

E. subglohosa) and attaining the largest growth of Maryland Rensse-

Iserias. It is further distinguished by having the greatest width in the

anterior region.

Length 4.5 cm. ; width 3.4 cm.

Occurrence.—Oriskany Formation, Ridgely Member. Cumberland.

Collection.—Maryland Geological Survey.

Renssel^ria keyserensis n. sp.

Plate LXVI, Figs. 26-28

Description.—Shell oval, biconvex, length and width subequal. Ventral

valve gibbous, point of greatest convexity posterior to middle. Umbo
elevated, extending a little beyond that of dorsal valve over which it is

incurved. Shell flattened in middle or having a very shallow mesial sinus
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towards front. Dorsal valve convex, flattened in middle. Surface orna-

mented by numerous rounded striae of which about six occupy 5 mm.

Striae obsolescent towards umbo. Shell substance punctate.

Length and width of large shells 4 cm.

The generic relationships of this species are not fully detennined. It

is probably a Eensselaeria.

Occurrence.—Heldeeberg Formation, Keyser Member. Cut of

Baltimore and Oliio Eailroad f mile southwest of Rawlings, abundant.

Collection.—Maryland Geological Survey.

[Swartz.]

Subgenus BEACHIA Hall and Clarke'

KENSSELvIiRIA (BeACHIA) PROAVITA n. Sp.

Plate LXVII, Figs. 1-3

Description.—This very early Beachia is distinguished from R. cum-

herlandicB, to which it is closely related, in being from one-half to two-

thirds smaller, more square shouldered and less elongate, and the dorsal

valve is flatter.

At first it was mistaken for E. mutabilis, but since it has the nearly

obsolete radial striations restricted to the anterior margins, a flatter dorsal

valve, and is more square shouldered or transverse, it could not be left

with this species. The great similarity of R. proavita to R. cumberlandice

and R. mutabilis indicates that these species are closely related and that

the latter is the stem species of Eensselasria. The writer has specimens of

R. mutabilis from the Keyser of Bloomfield, Pennsylvania, ranging from

mature examples 10 mm. long to young less than 5 mm. Among these are

three examples of R. proavita ranging in length from 5 to 9 mm. They

have no radial striae nor marginal crenations and in this also agree with

the earlier growth stages of typical R. mutabilis. These facts lead to the

inference that R. mutabilis develops from a smooth-shelled terebratuloid,

introduces marginal striae, and then variation tends in two main lines.

The stem branch—Eensselceria—continues the increase in number of

^Beachia Hall and Clarke, 1S93, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, p. 260.

25
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radial striae and shell obesity, while a side and less prolific branch tends

to retain the juvenile characters of a nearly smooth and lentiform shell,

but adds a well-defined false area and sharp but neat inflection of the

valve margin—Beachia. The interior characters in tlie terminal forms

are somewhat different, but in the early species they probably are alike.

Length about 10 mm. ; width about same.

Occurrence.—Heldeebeeg Formation, Keyser Member (upper part)

.

Pinto, Maryland; JSTew Bloomfield, Pennsylvania.

Collection.—U. S. National Museum.

Renssel.eria (Beachia) cumberlandi^e (Hall)

Plate LXVII, Figs. 4-6

Meganteris cumberlandice Hall, 1S57, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 101.

Rensselaria cumherlandiw Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 464,

pi. cvlii, figs, la-1/, 1861.

Rensselaria cuml)erlandi(C Hall and Clarke, ihidem, vol. viii, pt. ii, p. 258, pi.

Ixxvii, figs. 23-25.

Description.—" Shell oval, ovate or elliptical ; valves nearly equal, some-

what acutely rounded in front ; no trace of a sinus in either valve ; lateral

margins abruptly inflected : ventral valve rounded and most convex along

the middle, sloping laterally and forming a broad semielliptical curve

from front to beak, a little more gibbous above than below the center; beak

prominent, slightly arched ; extremity perforate
;

i:)erforation generally

connected with the broad triangular foramen below, but probably often

separated by the deltidial pieces, which, with the thickened dental

apophysis, nearly or quite close the foramen: dorsal valve depressed

convex, slightly the smaller; beak scarcely incurved. Surface apparently

smooth, or marked only by obscure concentric lines and faint wrinkles of

growth." Hall, 1857.

This species is most closely related to R. cvquiradiata and R. suhglohosa

of the Becraft and Shriver members. It is, however, readily distinguished

by the nearly or complete obsolescence of the radial plications, the presence

of concentric growth rugosities, and the angular inflection of the lateral

and anterior edges of the valves.
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B. cumberlandice may be mistaken for immature R. marylandica, but a

comparison of equally young specimens shows that the latter are always

marked by faint radial striations. Elongate specimens of B. suessana

may also be identified as R. cumherlandice, but here again the almost com.-

plete absence of the radial striis in the latter distinguishes them.

Length 2.3 cm. ; width 1.8 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

CollecUons.—Maryland Geological Survey, American Museum of

Natural Ilistoiy, U. S. National Museum.

Eexsseljeria (Beachia) suessana (Hall)

Plate LXVII, Figs. 7-15

Meganteris suessana Hall, 1857, Tenth Ann. Kept. N. Y. State Cab. Nat. Hist.,

p. 100.

Rensselwria suessana Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 459, pi. cvii,

figs. 1-15, 1861.

R. (Beachia) suessana Hall and Clarke, 1893, ibidem, vol. viii, pt. li, p. 260.

pi. Ixxvii, figs. 1-11.

Beachia suessana Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 352, pi. xlvii,

figs. 5-14.

Description.—" Shell longitudinally obovate, varying to oval or sub-

elliptical, somewhat compressed; valves nearly or quite equal; no traces

of a sinus on either valve ; front narrowly rounded ; lateral margins very

abruptly inflected : ventral valve depressed convex, most prominent along

the middle, sloping very gradually towards the sides; beak pointed, small,

very angular along its lateral borders, incurved, rising above the hinge-line

but not touching the other valve, perforate in the apex by a small round

aperture partly completed by the two small deltidial pieces, which, to-

gether with the thickened dental apophyses of the opposite valve, close

the triangular foramen below: dorsal valve symmetrically depressed

convex, sloping very gradually from near the middle laterally and towards

the front, rounding a little more abruptly towards Ihe beak, which is

pointed and scarcely incurved : hinge-line nearly straight, or sloping from

the beaJc at a very obtuse angle, much less than the width of the shell.

Surface usually appearing to be smooth, but, on well-preserved specimens,

remains of very faint simple radiating strias may be seen towards the

margin, which always become obsolete above." Hall, 1857.
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This very variable species, of which Hall gave fourteen figures to illus-

trate the variation in form, has an aspect so unique that in mature ex-

amples it will not be confounded with any other Oriskany brachiopod.

In the younger stages there are two shell forms, one with a wide ventral

cardinal area and square shoulders and another with a pinched ventral

beak and rounded cardinal angles. The former, described as the variety

immatura on the following page, is the more common and typical expres-

sion of B. suessana. The latter may be confounded with R. cumherlandice

but a careful comparison will show that that species is more elongate and

pinched posteriorly, there being no cardinal angles.

Very common throughout the Ridgely member, but more particularly

at about the middle of the Oriskany formation.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain, Williams Road, Ridgely, and Miller's Spring near Cumberland.

Hancock, Maryland ; Pendleton County, West Virginia, on the north

fork of South Branch of the Potomac River.

Andrews, many years ago, gathered a great quantity in fine preservation

from the two quarries now abandoned in the city of Cumberland.

Collections.—Maryland Geological Survey, American Museum of

N"atural History.

Renssel^^ria (Beachia) suessana var. immatura n. var.

Plate LXVII, Fig. 16

Description.—Square-shouldered form with well-developed ventral false

cardinal area represents the main stem in R. suessana. In the Shriver

member it is the only form thus far seen. The young specimens found

in that member are decidedly square-shouldered and semicircular in out-

line. The exterior is smooth with strong groAvth varices and there is no

inflection of the margins. This same form is also shown by the early

growth varices of R. suessana.

Length 1.7 cm. ; width 2 cm.

Occurrence.—Oriskany Formation, Shriver Member. Lowest beds

at Cash Valley and Winchester Road near Cumberland, higher beds at

Pinto.

Collection.—U. S. National Museum.
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Eenssel^eria (Beachia) ovalis (Hall)

Plate LXVII, Fig?. 17-19

Meganteris ovalis Hall, 1857, Tenth Ann. Rept. N. Y. Cab. Nat. Hist., p. 101.

Rensselwria ovalis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 458, pi. cvi,

figs. 2a-2l, 18G1.

Megalanteris ovalis Hall and Clarke, 1893, iMdcm, vol. viii, pt. ii, p. 280, pi.

Ixx, figs. 12-22.

Megalanteris ovalis Clarke, 1900, Mem. N. Y. State Mus., vol. iii, No. 3, p. 40,

pi. V, figs. 13-16.

Description.—" Shell longitudiually oval, compressed, lateral margins

subtruncate and abruptly inflected ; front rather narrowly rounded

:

ventral valve slightly the more elevated, most prominent along the middle,

sloping gradually towards the sides ; beak pointed, arched so as to bring

the apex above the hinge-line, but not touching the opposite valve, angular

along the lateral slopes: dorsal valve regularly depressed convex; beak

incurved. Surface marked by very faint simple radiating stria?, which

become obsolete on the upper part." Hall, 1857.

This is a very rare shell in Maryland and is closely related to R. suessana

from which it differs, not only in being larger, but also flatter or thinner,

better developed ventral false area, and the absence of striaj. Hall de-

scribes the shell with " very faint " strias, but none have been seen in the

southern specimens, nor does Clarke show any in the work above cited.

Length 3.6 cm.; width 3.2 cm.

This shell is here referred to the subgenus Beachia because it greatly

resembles R. suessana and, further, the brachidium in the type of

Meganteris is not yet certainly worked out, nor is it known in R. ovalis.

Occurrence.—Oriskany Formation, Kidgely Member. Cumberland,

Knobly Mountain, Maryland ; near AVarren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus ORISKANIA Hall and Clarke'

The brachidium in this genus is unknown, but it is probably very

similar to that in the subgeinis Beacliia. Oriskania is readily dis-

tinguished from Eensselseria by the hinge-plate which has a median

vertical high ridge. Otherwise the general aspect of these shells is more

that of Beachia than Eensselseria. Three species are now known of this

*Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, p. 2G9.
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genus, 0. navicella Hall and Clarke, 0. slnuaia Clarke, and 0. lucerna

n. sp.

Oriskania lucekna n. sp.

Plate LXVII, Figs. 20-24

DescHption.—This species is most nearly related to 0. sinuaia, but

differs in having a very prominent, ventral, false cardinal area which is

decidedly curved dorsally, the dorsal valve is flatter or slightly concave

and not sinuate, lateral commissure straight or concave and not sigmoid,

and the outline of the shell is more quadrangular. In Avell-preserved

specimens the exterior is marked with exceedingly obscure radial striae

of the same nature as in Beachia.

Mr. Eoeder has two specimens of what appears to be this species, in

which the dorsal valve is evenly convex and the lateral margins inflected

as in R. suessana. These specimens with others more typical for 0. lucerna

remind one so much of R. suessana that it seems as though they must have

descended from the latter.

Two specimens favorably preserved were broken open to ascertain the

nature of the brachidium, but nothing more than the posterior ends of the

descending branches was found. Evidently the brachidium is very deli-

cate and is not easily fossilized, or its absence is due to secondary replace-

ment by silica, since nearly ail the Oriskany fossils are pscudomorphs.

This shell in the Maryland region cannot be confounded with any other

brachiopod.

Length 2.4 cm. ; width 2.1 cm.

Occurrence.—Oriskant Formation, Eidgely Membltj. Common at

Eidgely, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Family TEREBRATELLID/E
Genus TROPIDOLEPTUS Hall

Tropidoleptus cari.vatus (Conrad)

Plate LXVII, Fig. 25

Strophomena carinata Conrad, 1839, 3d Ann. Rept. N. Y. Geol. Survey,

p. 64.

Leptwna laticosta de Verneuil, 1847, Bull. Soc. Geol. France, 2d ser., vol. iv,

p. 703.
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Tropidolcptus carinatus Hall, 1857, 10th Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 151, figs. 1, 2.

Tropidoleptus carinatus Hall, 1859, 12th Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 31, figs. 1-4.

Tropidoleptus carinatus Rogers, 1858, Geo!. Penn., vol. ii, pt. ii, p. 828, fig.

672.

Tropidoleptus carinatus Hall, 1867, Nat. Hist. N. Y., Pal., vol. iv, p. 407, pi. 62,

figs. 2, 3.

Tropidoleptus carinatus Meek and Worthen, 1868, Geol. Survey HI., vol. iii,

p. 427, pi. xiii, fig. 2.

Tropidoleptus carinatus Rathbun, 1874, Bull. Buffalo Soc. Nat. Sci., vol. i,

p. 254, pi. ix, figs. 1, 9, 10, 26.

Tropidoleptus carinatus Derby, 1876, Bull. Mus. Comp. Zool., vol. iii, p. 282.

Tropidoleptus carinatus Rathbun, 1879, Proc. Boston Soc. Nat. Hist., vol. xx,

p. 35.

Tropidoleptus carinatus Nettelroth, 1889, Kentucky Fossil Shells, Mem. Ky.

Geol. Survey, p. 146, pi. xvii, figs. 14, 15.

Tropidoleptus carinatus A. Ulrich, 1892, N. Jahrb. f. Mineral., Beilageband,

viii, p. 73, pi. iv, figs. 32-34.

Tropidoleptus carinatus Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii,

pt ii, p. 304, figs. 227, 228, pi. Ixxxii, figs. 26-36.

Description.—" Shell transversely oval ; hinge straight, not crenulated,

generally a little less than the greatest breadth of the shell, rounded or

very obtusely angular at the extremities; sides broadly rounded; basal

margin slightly sinuous : dorsal valve concave, having a shallow mesial

sinus, which is broad in front but continues above the middle of the shell

as a narrow groove, not larger than those between the other costs; beak

very small, projecting beyond tlie hinge-line, straight or citrving slightly

outward; dental process extended beyond the hinge-line; ventral valve

convex, slightly flattened and contracted toward the extremities, gibbous

above the center and in the umbonal region; beak obtuse and truncated

by the foramen ; area distinct, variable in width, extending to the cardinal

extremities, longitudinally striated, limited entirely to the ventral valve

;

foramen very broad, reaching to the beak and having a semicircular out-

line above, more or less closed by the prominent dental processes of the

opposite valve. Plications usually simple and rounded, about eighteen to

twenty on each valve, the middle one on the ventral valve being larger and

more elevated than the others, so as to form a small mesial fold or carina.

Surface ornamented by very fine distinct concentric striae, presenting

under a magnifier a very fine textile style of ornament ; substance of the

shell punctate throughout." Hall, 1857.
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Length 1.8 cm. ; width 2.4 cm.

The writer was much surprised to find an example of this species from

the Upper Oriskany collected by Kowe from Shriver's Ridge, Cumberland.

Heretofore this species was not known to occur in America in strata older

than the Marcellus, but in South America the paleontologic evidence seems

to indicate an earlier occurrence. There is now proof that the ,=pecies

occurs as low as the Upper Oriskany and recently Prof. Williams ' has

recorded its presence in the Chemung fauna. It is therefore a fossil

characteristic of nearly the entire Devonian system.

Occurrence.—Oriskany Formation, Eidgely Member. Shriver's

Ridge, Cumberland.

Collection.—Maryland Geological Survey.

Superfamily SPIRIFERACEA

Family ATRYPIDAE

Genus ATRYPA Dalman

Atrypa recticulaeis (Linne)
"

Plate LXVII, Figs. 26-28

Anomia reticularis Linne, 1767, Systema Naturae, ed. xii, tome i, p. 1132.

Atrypa reticularis Hall, 1852, Nat. Hist. N. Y., Pal., vol. ii, p. 72, pi. xxiii, fig.

8; p. 270, pi. Iv, fig. 5.

Description.—" Shell subrotund, more or less compressed, subtruncated

above or on the hinge-line ; valves more or less equal, the beak of the dorsal

valve extending beyond the ventral valve, and the latter being deeper and

more convex in older specimens ; surface marked by dichotomous rounded

striae, which are crossed by concentric elevated lamellae, giving a reticu-

lated or decussated character to the surface. It is impossible to give a

definite description of this very protean species, which commences its

existence in the Clinton group and continues with various modifications

' Amer. Jour. Sci., vol. xlii, 1902, p. 429.

= For figures of the Upper Silurian and Lower Devonian variation see Hall,

1859, Nat. Hist. N. Y., Pal., vol. iii, pi. xlii, figs. la-r. For a complete American
bibliography and synonymy see Schuchert, 1897, Bull. U. S. Geol. Survey, No.

87, pp. 154-155.
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as far as the Chemung. In each of it? geological positions, however, it

presents peculiar characters and we are able to decide at once the geological

position of specimens by these peculiarities. On its first appearance in

the Clinton group, it shows its variable character in a remarkable degree,

and it is scarcely possible to avoid referring the individuals to distinct

species. In many of the young specimens the ventral valve is nearly flat,

or slightly convex, with a depression along the center from beak to base.

In specimens of medium size the valves are nearly equal and in older ones

the ventral valve is the more convex. Again there are others where, in the

young shell the ventral valve has no depression in the center, and is equally

convex with the dorsal valve. In the radiating striae or plications it is

equally variable; many specimens having them very distinctly dichot-

omous, while others are nearly undivided from the beak. In many young

shells the concentric stride leave the plications nodulose at their crossing

;

while there are specimens having the plications quite free from such char-

acters, and entirely smooth." Hall, 1852.

This ubiquitous brachiopod is a common fossil of the Silurian and

Devonian systems in Maryland.

Occurrence.—Helderberg Formatiox, Keyser Member. Devil's

Backbone, Tonoloway. Coeymans Member. Dawson, Devil's Backbone,

Maryland; Keyser, West Virginia. New Scotland Membek. Devil's

Backbone, Miller's Spring near Cumberland. Oriskany Formation,

RiDGELY Member. Cumberland.

Collection.—Maryland Geological Survey.

[Maynard.]

Atrypa ? biconvexa n. sp.

Plate LXVIII, Figs. 1-3

Description.—'&,\\q\\ subcircular in outline, wider than long ; lateral,

cardinal, and anterior margins rounded. Valves of almost equal con-

vexity. Ventral valve convex, greatest convexity along the median portion

of the valve, the anterior portion abruptly deflected; beak incurved,

pointed. Dorsal valve convex, though not quite as convex in the median
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portion as the ventral valve, the convexity being uniform, greatest con-

vexity about one-third the distance from the beak towards the anterior;

beak small, pointed, not prominent and only slightly incurved. The

anterior margin is abruptly inflected to correspond to the abrupt de-

flection of the anterior margin of the ventral valve. Surface marked by

eight simple rounded plications on each valve which radiate from the beak

and vs^hich are more prominent along and near the median portion of both

valves. In the ventral valve the three medial plications form an undefined

mesial elevation. There is, however, no indication of a sinus on the

brachial valve. Both valves are marked by well-defined concentric im-

bricating lamellae which give to the shell a distinctly rugose appearance.

Dimensions : 13 mm. long and 16 mm. wide.

This shell most closely resembles A trypa rugosa of the Niagara. It is

not as convex as that species, the plications are not as numerous and do not

bifurcate, and it has no marked mesial depression on the dorsal valve.

Occurrence.—Helderberg Formatiox, Keyser jMember. Keyser,

West Virginia; Cash Valley, Maryland.

Collection.—U. S. National Museum.

[Maynard.]

Genus ATRYPINA Hall and Clarke

AtRYPINA IMBRICATA (Hall)

Plate LXVIII, Figs. 4-6

Leptocoelia imbricata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 108.

Leptocwlia imbricata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 246, pi.

xxxviii, figs. 8-13.

Atrypina imbricata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, pi. liii,

figs. 5, 6, 8-10.

Description.-—"Shell longitudinally semielliptical or suborbicular

:

ventral valve convex, most prominent along the middle, and sloping

laterally ; beak small, incurved at the apex and perforated by a very small

round aperture, one side of which is formed by the deltidium : dorsal valve

flattened or depressed convex; beak scarcely elevated above the hinge;

hinge sloping from the beaks at an angle of about 150°, rounded at the
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extremities, nearly equal to the greatest width of the shell ; area narrow,

shorter than the hinge. Surface marked by ten to twelve plications on each

valve, of which the two on the middle of the ventral valve are larger and

more elevated than the others, and separated by a wider and deeper de-

pression than between those on each side. The central plication on the

dorsal valve is larger than the others near the front, but usually dies out

before reaching the beak. Shell marked by strong imbricating concentric

lamellge of growth." Hall, 1857.

Length 8 mm. ; width 8 mm.

Compared with New York specimens, the single example observed has

the ventral valve more carinated and the plications are somewhat smaller

and greater in number; the latter in typical examples vary from six to

eight, while the Maryland specimen has eleven. However, one New York

individual has been seen with as many plications.

OccH/Tence.—Helderberg Formation, New Scotland Member.

Cheriy Eun, West Virginia.

Collection.—U. S. National Museum.

Family SPIRIFERID/E

Genus SPIRIFER Sowerby'

This well-known genus occurs in both hemispheres, beginning at the

base of the Silurian and persisting throughout the succeeding horizons of

the Paleozoic. It is characterized by great variation in form and exterior

ornamentation, but the internal features are far more constant. At

various times authors have grouped the species chiefly according to ex-

ternal characters, but as yet no satisfactory arrangement exists based on

ontogenetic and phylogenetic studies. For such work the literature cannot

be relied upon, and as there are probably not less than 500 named species,

no single collection is adequate. The grouping here adopted is that of Hall

and Clarke published in 1893.

" See Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. ill, pt. ii, pp. 1-40.
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Spirifer mackopleueus (Conrad)

Plate LXYIII, Figs. 7, 8

Delthyris macropleura Conrad, 1840, Fourth Ann. Rept. N. Y. Geol. Surv.,

p. 207.

Spirifer macropleurus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 202, pi.

xxvii, figs, la-lp; pi. xxvili, figs. 8a-Sd, 1861.

Description.—" Sliell large, with about six broad rounded ribs finely

striated longitudinally; middle of the superior valve with a very broad

and prominent rib, and there is a corresponding depression on the opposite

valve." Conrad, 1840.

" Shell large, varying from semielliptical to semicircular or transversely

elliptical, ventricose: valves nearly equally convex; hinge-line often

scarcely equalling the greatest width of the shell. Area narrow. Foramen

large. Ventral valve with a broad, deep curved sinus and three strong

rounded plications on each side : beak moderately elevated above the oppo-

site, and abruptly incurved. Dorsal valve with a broad rounded mesial

fold and two strong rounded plications, with sometimes a third one on

each side. Surface marked by fine closely arranged radiating strige, which

are crossed by finer concentric ones (the latter rarely visible)." Hall,

1859.

This well-known Spirifer, the guide fossil for the New Scotland horizon,

is distinguished from all other Maryland species by its large size, few plica-

tions, and the finely radially striated surface. It is related to <S\ eudora

of the Niagara fauna.

S. macropleurus was originally described from New York. The Mary-

land specimens differ very little from them and only in the plications,

which, as a rule, are somewhat more abruptly elevated, with an additional

one on each side of the fold and sinus.

It is found in profusion at all localities at which the cherty beds of the

New Scotland member are exposed.

Length about 4 cm. ; width about 6.5 cm.

Occurrence.—Helderbeeg Formation, New Scotland Member.

Corriganville, Devil's Backbone, 21st Bridge, Maryland; Keyser, Cherry

Eun, West Virginia; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National ]\Iuseum.
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Spirifer perlamellosus Hall

Plate LXIX, Figs. 4-6

Spirifer perlamellosa Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 57, figs. 1, 2 (marked erroneously Spirifer ventricosa = Nucleo-

spira ventricosa)

.

Spirifer perlamellosus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 201, pi.

xxvi, figs. la-Is, 2a-2g, 1861.

Description.—" Shell trigonal or semicircular, more or less extended on

the hinge-line, the extremities varying from obtuse or rounded to ex-

tremely mucronate. Ventral valve arcuate, the beak much extended be-

yond the opposite valve, and incurved at the apex; sinus deep, gradually

expanding, and produced in front into a linguiform extension. Dorsal

valve convex toward the middle, the mesial elevation very prominent, and

the beak closely incurved against the area, or partially closing the foramen

of the ventral valve. Area moderately wide, frequently much expanded,

and becoming linear towards the extremities where the shell is much

extended.

" Surface marked by from four to six strong and ahruptly elevated

plications on each side of the mesial sinus and elevation, concentrically

marked by strong imbricating lamells, which are abruptly arched in

passing over the plications, giving an extreme roughness to the surface.

In well-preserved specimens, finer longitudinal lines mark the surface of

these lamella;. In ordinary specimens the concentric lamellae are more

closely arranged and more distinctly imbricate towards the margin ; while

near the beaks they are more distant, and are scarcely imbricate." Hall,

1857.

Length 1.7 cm. ; width 3 cm.

In Maryland this well-known and widely distributed Helderberg

brachiopod is abundant, but rarely attains the size of New York specimens.

The plications, as a rule, are somewhat fewer in number, often are far

more abruptly elevated, and vary in JSTew York specimens from four to six,

while in Maryland material there are from three to five. Again, in the

southern specimens, the ventral cardinal area is more bent backward,

while in the northern individuals it is more often vertical and relatively

higher. A few localities only are cited in the following paragraph

:
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Occurrence.—Helderberg Formation, New Scotland i\lE:MBER.

Corriganville, Devil's Backbone, Maryland; Keyser, Cherry Eun, West

Virginia.

Collections.—U. S. National Mnsenm, American Museum of Natural

History.

Spirifer cumberlandi.e Hall

Plate LXVIII, Figs. 9-lG

Spirifer cumherlandiw Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 63.

Bpirifer submucronatus Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist, p. 62.

Spirifer submucronatus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 419, pi.

xcvi, figs. 7a-/.

Spirifer cumberlandiw Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 421, pi.

xcvi, figs. 9a-9fl'.

Spirifera cumberlandiw Hall, 1883, Second Ann. Rept. N. Y. State Geol., p.

58, figs. 16-23.

Spirifera submucronata Hall, 1883, Second Ann. Rept. N. Y. State Geol.,

pi. Iviii, figs. 5-7.

Spirifer cumberlandiw Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii,

pt. ii, pp. 17, 36, pi. xxxiii, figs. 16-23.

Spirifer submucronatus Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, pp.

17, 36, pi. xxxiii, figs. 5-7.

Description.—" Shell broadly semicircular ; valves moderately and

nearly equally convex : ventral valve regularly convex ; mesial sinus nar-

row, shallow, and flat in the middle ; beak gently incurved, and projecting

slightly beyond the hinge-line : dorsal valve having a narrow flattened

mesial fold, M'ith a faint depression down the center; beak scarcely in-

curved, and nearly in the same plane with the cardinal margin ; hinge-line

straight; extremities extended; area broad, nearly flat, parallel with the

axis of the shell ; foramen somewhat large, often partially or entirely closed

[by deltidial plates]. Surface marked by from fourteen to seventeen

simple rounded costse, which are crossed by concentric elevated lines or

lamellae." Hall, 1857.

The lamellae are again crossed by very delicate radiating striae, but these

do not terminate in minute spines as in S. trihulis and S. intermedins.

This species most resembles S. intermedins, but differs in having de-

and more numerous plications and relatively higher and more
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vertical ventral cardinal area ; the valves are more appressed, causing the

visceral area to be shallower, and the lamellse are devoid of marginal

spines.

S. suhmucronaius is nothing more than young specimens of S. cumher-

Jandice. Both have the same general expression, and while the former has

at times fewer plications, yet this difference is due either to age, or size, or

individual peculiarities.

Mr. Andrews, who furnished Hall's material, collected most of his

Oriskany fossils in the quarries on Green Street, back of the German

Lutheran Church, Cumberland. They are no longer worked but are now

built over by the church and neighboring houses. Although S. cumber-

landice was gathered here, it is significant that none of the local collectors

have this species in their collections. This shows that these quarries are of

another horizon than those now furnishing fossils, and tliis is borne out by

their geological structure, indicating that they are lower down in the

Oriskany. S. cumierlandice seems to be restricted to a horizon about 150

to 200 feet above the base of the Oriskany.

Length 1.3 to 2.4 cm. ; width 2.2 to 4.6 cm.

Occuirence.—Oriskany Formation, Eidgely Mejiber. The original

material came from tlie quarries back of the Gennan Lutheran Church on

Green Street, Cumlierland, DeviFs Backbone, east side of Nicholas Moun-

tain, Collier's Euu.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spirifer modestus Hall

Plate LXVITI, Figs. 17-22

Spirifer modestus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 203, pi. xxviii,

figs, la-e, 1861.

Description.—" Shell small, subglobose. Ventral valve very gibbous

near the middle and towards the beak, having a shallow undefined sinus

extending from the beak to the front : beak prominent, acutely pointed,

incurved. Dorsal valve regularly convex, semicircular or subtriangular

:

extremities rounded, sometimes an undefined mesial elevation : beak

scarcely extending above the hinge-line, not incurved ; hinge-line very
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short, rounded at tlie cardinal extremities. Area triangular, faintly de-

fined, about half the width of the shell, arcuate. Foramen of medium size,

narrow, triangular. Dental lamellge slightly diverging, and extending

more than half way to the base of the shell. Surface marked by faint

concentric lines of growth." Hall, 1859.

This species was described by Hall from specimens found at Cumber-

land. As found in the Keyser of Maryland it corresponds to Spirifer

corallinensis the typical spirifer of the New York Cobleskill. There is a

close relationship between these two forms. Spirifer modestus differs

chiefly from Spirifer curallinensis in its extremely shallow sinus and

faint fold, and in the absence of distinct plications. It is also closely

related to Spirifer eriensis from which it differs in having its beak much

curved, cardinal slopes quite concave, greatest width two-thirds the dis-

tance from the front, cardinal angles rounded, and in being without

plications.

Occurrence.—Heldeebeeg Formation, Keyser Member. Market

Street Bridge Cumberland, southwest of Eawlings, Pinto, Cash Valley,

Devil's Backbone, Tonoloway, Flintstone, Hancock, Breakneck Hill

Allegany County, Maryland; Hyndman, Pennsylvania; Cedar Cliff,

Knobly Mountain, Keyser, West Virginia.

Collection.—Maryland Geological Survey. [Maynard.]

Spirifer modestus var. plicatus n. var.

Plate LXVIII, Figs. 23, 24

Description.—Shell large in comparison with the typical form of S.

modestus; subglobose, somewhat transverse. Ventral valve very gibbous

toward the beak, greatest convexity about two-thirds the distance from

front to beak. Sinus usually well defined, extending from the beak to the

front; beak prominent, pointed and incurved. Dorsal valve regularly

convex, gibbous, greatest convexity just anterior to the beak; beak in-

curved scarcely extending above the hinge-line; extremities of thn shell

rounded and with a well-defined mesial elevation. Area triangular,

faintly defined, about one-half the width of the shell. Surface marked

by three or four indistinct plications on each side of the fold and sinus,

and by faint concentric lines of growth.
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Length 1.5 cm.; width 1.8 cm.

This variety differs from the typical fonn in having a well-developed

sinus and mesial fold and much more pronounced plications.

It also resembles S. vanuxemi var. prognosticus, but differs from the

latter in its much greater size and absence of spiniferous surface.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—Maryland Geological Survey.

[Maynard.]

Spirifer octocostatus Hall

Plate LXVIII, Figs. 25-29

Spirifer octocostatus Hall, 1S57, 10th Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 62.

Spirifer octocostatus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 205, pi.

xxviii, figs. 4a-e, 1861.

Description.—" Shell subglohose : valves nearly equally convex. Ven-

tral valve most elevated near the beak: sinus angular, extending to the

apex : beak slightly incurved. Dorsal valve most convex in the middle

:

mesial elevation not prominent : beak rising little above the hinge-line,

slightly incurved; hinge-line less than the width of the shell, rounded at

the extremities. Area triangular, faintly defined, somewhat arcuate.

Foramen narrow; a strong median septum dividing the nmseular area,

and extending to the apex of the foramen. Surface having about four

rounded moderately prominent folds on each side of the mesial sinus and

elevation, which become obsolete towards the beaks ; concentrically marked

by fine, regular, closely arranged imbricating lamellose strige." Hall, 1859.

Length 1.5 cm.; width 2.2 cm.

The species Weller describes as Spirifer octocostatus in the Coeymans of

'New Jersey ' is not well preserved, and it is probable that he had another

form.

At Cash Valley and the section If miles northeast of Flintstone and at

Hyndman, Pennsylvania, there is a species which has been identified as

Spirifer octocostatus. It differs from the normal 5*. octocostatus in having

' Geol. Survey N. J., Pal., vol. iii, 1903. p. 288, pi. xxx, figs. 5-8.

26
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the folds more angular and more elevated and they diverge more rapidly

from the beak, with the sinus deeper. The beak is not so much incurved.

Occurrence.—Heldebberg Formation, Keysee Member. Devil's

Backbone, Cash Valley, Cumberland, Pinto, 1| miles northeast of Flint-

stone, Maryland; Hyndman, Pennsylvania; Keyser, West Virginia.

Collection.—Maryland Geological Survey.

[Maynard.]

Spirifer paucicostatus n. sp.

Plate LXVIII, Figs. 30, 31

Description.—Shell small, much like Amboccelia, but distinctly plicate.

Ventral valve strongly convex, with a small not well-developed cardinal

area; median sinus pronounced and bounded by two well-defined, de-

pressed, rounded plications outside of which are shallow grooves separating

them from the smooth lateral portions. Dorsal valve slightly concave with

a shallow but broad median sinus bounded by two low and rounded plica-

tions. Surface marked by concentric lines and varices of growth. There

may have been tubular spines, but the surface now appears to be smooth.

The two pairs of dorsal adductor scars are clearly differentiated, narrow,

and extending to near the anterior edge of the valve. Cardinal process

and crural plates well developed. Dental plates of the ventral valve

prominent, thick, and restricted to the rostral region ; diductor scars very

narrow and long on each side, while the entire umbonal cavity is marked

by vascular sinuses.

This little shell has the general expression of Amboccelia, with the

addition of two plications on each valve. It is, therefore, readily dis-

tingTiished from all associated species. Of its ancestors nothing is as yet

ascertained. Weller' has described from the Upper Oriskany of New

Jersey Metaplasia plicata that reminds one of S. paucicostatus. It may

prove that these are related shells, but the latter is readily distinguished

in having fewer plications. Common in the Shriver member.

Occurrence.—Oriskany Formation, Shriver Member. Cash Valley,

Devil's Backbone, North Branch, Pinto, 21st Bridge.

Collections.—Maryland Geological Survey, U. S. National I\Iuseum.

^ GeoL Surv. N. J., Pal., vol. iii, 1903, p. 356, pi. xlvill, figs. 7-12.
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Spirifer vanuxemi Hall

Plate LXVIII, Figs. 32, 33

Spirifer vanuxemi Hall, 1859, Nat. Hist. N. Y. Pal., vol. iii, p. 198, pi. viii, figs.

17-23, 1861.

Description.—" Shell rhomboidal, moderately gibbous : extremities

rounded. Ventral valve the less convex, having the beak elevated and in-

curved. Area small. Surface marked by broad rounded or somewhat

flattened and sometimes undefined plications, of which there are from two

to four on each side of the mesial fold and sinus ; concentrically marked by

fine closely arranged undulating stria) and stronger imbricating lines of

growth, which are again crossed by still finer radiating striae ; the latter

visible only under a magnifier." Hall, 1859.

The individuals referred to this species in Maryland differ somewhat

from the typical >S'. vanuxemi of the ]\Ianlius of iSTew York in their ex-

pression, although the differences hardly justify a distinct varietal name.

They appear to be confined to the Chonetes jerseyensis zone.

Occurrence.—Helderbebg Formation, Keyser Member. Devil's

Backbone beneath the Gypidula zone, Cash Valley, IJ miles northeast of

Flintstone, Eoundtop.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Maynard.]

Spirifer vanuxemi var. prognosticus n. var.

Plate LXVIII, Figs. 34, 35 : Plate LXIX, Figs. 1-3

Description.—The variety prognosticus differs from ^b". vanuxemi in that

matured examples have from five to six plications (young ones have from

three to four) on each side of the dorsal fold, while in Maryland examples

the latter has from three to four. Otherwise, the general expression is the

same in both. This variety is a continuation of the Manlius 8. vanuxemi

and is prophetic of S. cijclopierus which it resembles in its general ex-

pression. The latter form, however, is always larger and may attain a

size more than twice that of the ^axieiy prognosticus, yet it has but eight

plications on each side of the dorsal fold. In mature forms of S.

cyclopterus the plications vary between six and eiglit, and the cardinal
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area is relatively lower and always more incurved than in S. vanuxemi and

its variety. The finer surface detail in all of these forms is spinose.

It is probable that Weller ' had before him Coeymans examples of this

species, for he states :
" A few small specimens, which are apparently the

young of this species [S. cyclopterus] agree closely with specimens of S.

vanuxemi from the Manlius limestone, and at first were so identified

It is possible that S. vanuxemi is ancestral to this Helderbergian species."

This variety occurs locally in abundance in the upper part of the Keyser

member.

Length 8 mm. ; width 10 mm.

Occurrence.—Helderberg Formation, Keyser Member. Winchester

Eoad at Pinto in a shaly limestone, cut of Baltimore and Ohio Kailroad

I mile southwest of Eawlings, Tonoloway.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spirieer eriensis Grabau

Plate LXIX, Pig. 7

Spirifer eriensis Grabau, 1900, Bull. Geol. Soc. Amer., vol. xi, pp. 366-367, pi.

xxi, figs. 2a-&.

Description.—" Shell small, pedicle valve strongly convex, almost

ventricose, subrhomboidal in outline, with the beak much elevated and

gently incurved. Mesial sinus pronounced ; angular in the center, with the

sides nearly flat, gradually and uniformly increasing in width from the

beak forward. Sometimes it is slightly rounded in the bottom. It is pro-

longed at the front of the shell as a prominent rounded lip. On either side

of the sinus is a moderately strong, broadly rounded, but not very promi-

nent plication, in addition to which there are about three or four on either

side, which are fainter and progressively become narrower away from the

sinus. Interspaces narrow, having the form of a depressed line, the broad-

est next to the plication adjoining the sinus. Brachial valve almost semi-

circular, moderately convex, with a straight hinge-line, which is shorter

than the greatest width of the valve. Beak elevated above the hinge-line

'Geol. Surv. N. J., Pal., vol. iii, 1903, p. 287.
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and incurved. Fold distinctly defined by a sharp depressed line on either

side, but not elevated much above the general surface of the valve. It

gradually and uniformly widens forward, is broadly rounded on top, and

is occasionally marked by a slight central depression. Ribs almost obso-

lete, a faint depression outlining the first on either side of the fold in some

specimens. Surfaces of both valves marked by fine, uniform, and sub-

equally spaced concentric lines which curve forward in the sinus of the

pedicle valve. Occasionally strong lines mark a temporary resting stage

during growth. The whole surface appears to be covered with fine radiat-

ing stris, which are interrupted by the concentric stri;E, thus giving the

surface a fimbriate appearance. On the interior of the pedicle valve are

two short dental plates, diverging slightly more than the sides of the sinus.

The cardinal area of this species is high, occupying in some specimens as

much as a third of the total height of the valve. The strength of the ribs

on the brachial valve varies somewhat in different specimens, but they

are always much less marked than those of the pedicle valve, and they

are usually quite obsolete.

" The species to which this most nearly approaches is the variety of S.

crispiis Hisinger found in the Coralline limestone at Schoharie. In this

variety the ribs are much fainter than in the normal S. crisjms of the

Niagara shales and limestones of western New York. In many specimens

from Schoharie the ribs are almost obsolete, comparing well with their char-

acter in S. erie?isis. The sinus of the Schoharie specimens is subangular,

and the fold flattened much as in the Bullhead limestone species. This

variety is also proportionally higher than the normal form, giving a sub-

rhomboidal outline to the pedicle valve, which strongly recalls S. eriensis.

In general the ribs of this latter species are slightly broader and rather

more flattened on top than is the case in the Coralline limestone species,

and the interspaces are somewhat narrower. Taking all the variations

into consideration, a very close relation must be accepted as existing be-

tween the two species. The specimens described by Whitfield as S.

vanuxemi from the hydraulic limestone (Manlius?) of Peach Point, Put-

in-Bay, Lake Erie, resembles rather more closely the normal S. crispus

than it does the typical S. vanuxemi of the Manlius limestone of central
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New York. The similarity to the Niagaran species was observed by Whit-

field. The strong plications and greater width separate it from S. eriensis.

" Most of the specimens of S. eriensis were found at Williamsville. A
few, however, came from the cement quarries in north Buffalo. Width of

the pedicle valve illustrated, 10 mm.; length, 8.5 mm. Width of the

brachial valve illustrated, 7.5 mm. ; length, 6 mm." Qrabau, 1900.

Only one specimen has been found in Maryland in the Cash Valley

section associated with Dalmanella clarhi. S. eriensis is very closely re-

lated to S. modestus and S. plicatus of Maryland. It may be distinguished

from the former by its larger size and plications, and from the latter which

it so closely resembles by its less incurved beak, greatest width near middle

of valve, acute cardinal angles of brachial valve.

Occurrence.—Helderberg Formation', Keysee Member. Cash Valley.

Collection.—Maryland Geological Survey.

[Maynard.]

Spirifer cyclopterus Hall

Plate LXIX, Pigs. 8-10

Spirifer cycloptera Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 58, figs. 1-5 (wrongly labeled 8. perlamellosa)

.

Spirifer cyclopterus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 199, pi. xxv,

figs, la-lz (? figs. Ip, Iq).

? Spirifer concinnus Hall, 1859, ibidem, pi. xxv, figs. 2a-2/ (not figs. 2g-2i).

Spirifer cyclopterus Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 314, pi.

xxxviii, figs. 1-6.

Dcscripiion.—" Shell semicircular; extremities of the hinge-line more

or less symmetrically rounded : ventral valve gibbous ; beak moderately

elevated, more or less incurved; sinus moderately deep, curved on the

sides, and nearly fiat in the middle : dorsal valve very convex towards the

middle, the mesial fold abruptly elevated and very prominent; beak little

elevated above the hinge-line, and scarcely incurved; area moderate,

scarcely extending to the extremity of the hinge-line; foramen large.

Shell marked by five to seven rounded plications on each side of the

mesial line, concentrically marked by fine close imbricating lamellose

strife, which are more or less prominent, depending on the condition of

preservation in the shell : surface of lamella ornamented by short fine
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vortical stria} or crenulations [these are tubular spines] which project in

fimbria? on the edge of the lamellpe." Hall, 1857.

This well-known New York species occurs abundantly in Maryland, but

is rarely well preserved. In the southern material the fimbriate lamella?

are less crowded than in the New York individuals, and in this they ap-

proach more nearly to S. tribulis of the Lower Oriskany. In the Cumber-

land region there need be no difficulty in distinguishing 8. cyclopterus

from the associated Spirifers, but in Washington County, where the Be-

craft member is present, it may be confounded with small specimens of

8. concinnics. However, the latter generally attains a larger growth, has

more numerous and depressed plications, and when the fine surface detail

—a rare feature—is preserved, it will be seen to be devoid of the fimbriate

lamellae.

Length 1.7 cm.; width 2.6 cm.

It is probable that the pauciplicate form of 8. cijdopterus gives rise to

8. tribulis, while the more abundantly plicate specimens develop into 8.

intermedins. However, it may be that the latter arises directly from

8. tribulis.

Occurrence.—Heldekberg Formation, Coeymans and New Scot-

land Members. This species is abundant in Allegany and Washington

counties. Becraft Member. Washington County.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spirifer tribulis Hall

Plate LXIX, Figs. 11-14

Spirifer tribulis Hall, 1859, Nat. Hist. N. Y., Pal., vol. Hi, p. 420, pi. xcvi, flgs

Sa-Se, 1861.

Spirifer tribulis Hall, 1883, Second Ann. Rept. N. Y. State Geol., pi. Iviii, figs,

1-4.

Spirifer tribulis Hall and Clarke, 1893, Nat. Hist. N. Y.. Pal., vol. viii, pt. ii,

pp. 19, 37, pi. xxxiii, flgs. 1-4.

Description.—" Shell transverse, varying from semicircular to sen
'

elliptical; cardinal extremities more or less rounded, gibbous in the

middle. Ventral valve more convex than the dorsal: beak elevated and

incurved; sinus narrow and shali(>\v above, becoming deeper and sub-
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angular below; area variable, usually of moderate height, the exterior

margins sometimes strictly defined. Dorsal valve very convex towards the

umbo : beak incurved, and often elevated above the hinge-line ; a narrow

area. Surface marked by from four to six or seven plications on each side

of the mesial fold and sinus: plications elevated, abruptly rounded, the

depressions subangular towards the margin ; concentrically marked by fine

lamellose imbricating strife and finer radiating striae, which cover the

entire shell. The interior of the ventral valve shows strong dental

lamellas, which are curved backwards beneath the area, and do not extend

so low on the shell as its lower margin. Muscular area not defined in the

specimen examined." Hall, 1859.

Length 1.5 cm. ; width 2.3 cm.

Hall stated that this species resembled S. cydopierus of the Helderberg

and that " it may be only a variety of form, resulting from a change of

condition in the sediment." Therefore he gave it the name trihulis mean-

ing in this case of the tribe of S. cyclopterus. S. trihulis is certainly a

direct development from the pauciplicate forms of that species, but it is

readily distinguished in having fewer fimbriate lamellae. At present this

species is not often found about Cumberland, because most of the collecting

is done in the higher Oriskany. In Mr. Andrews's day it was commonly

met with in the lower beds of the Upper Oriskany.

It seems that either 8. trihulis or the more abundantly plicate forms of

S. cyclopterus gave rise to S. intermedius. On the other hand, from S.

trihulis also developed S. angularis and 8. murchisoni. The development

of the fimbriate, simple spincd spirifers is so rapid in the Oriskany that

one is at times perplexed to know to which group single individuals shall

be referred. The variations of 8. rnurchisoni are in this respect most

troublesome.

Occurrence.—Oriskany Formation, Shriveb j\Iember. Cash Valley

and Devil's Backbone, Collier's Eun, Winchester Eoad near Cumberland,

Maryland. Eidgely Member. 21st Bridge. In the lowest beds of the

Upper Oriskany it was abundant in the quarries now abandoned on Green

Street and back of the German Lutheran Church, Cumberland.

Collections.—American Museum of Natural History, U. S. National

Museum.
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Spirifer angularis n. sp.

Plate LXIX, Figs. 15, 16

Description.—This species is related to S. irihulis, S. intermedius, but

more particularly to S. murchisoni. However, it cannot be referred to any

one of these fonns. With S. trihulis it will not be confounded because the

two are not found associated and S. angularis attains a larger size with a

greater number of plications. Of the latter there are from seven to nine

on each side of the median fold in S. angularis. From S. intermedius it is

distinguishable by its smaller size and fewer and more angular plications
;

from S. murchisoni, by its smaller size, narrower fold and sinus, and

greater alation.

Length 3 cm. ; width 3.3 cm.

The specimen figured has the sinus and fold sharply angulated, which

is the case in about one-half the individuals, while the remainder have

those parts more rounded. In some respects S. angularis may be regarded

as immature 8. murchisoni var. marylandicus, but the uniformly smaller

size and the comparatively greater alation prevent such a reference.

S. angularis is also related to the common Lower Devonian 8. hystericus

Schlotheim of the German Siegen.^ The American form is distinguished

by being less alate, having a higher ventral cardinal area, and especially

by the fact that the German species never has the deeply excavate muscular

area so characteristic of this species and 8. murchisoni.

Occurrence.—Oriskany Formation, Eidgely Member. Eidgely;

Miller's Springs, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spikieer intermedius Hall

Plate LXIX, Figs. 17-31

Spirifer intermedius Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, pp. 424, 430

(not S. intermedius (Schlotheim), 1813).

Description.—" Shell transverse, semielliptical ; the ventral valve mod-

erately and regularly convex, area of medium height, foramen large;

' See Dreverman, 1904, Palaeontographica, vol. 1, p. 253, pi. xxx, flgs. 17.
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mesial sinus of moderate depth, rounded. Dorsal valve unknown. Sur-

face (of a specimen one and a half inches wide) marked by [eight to] ten

depressed plications on each side of the mesial sinus. [Detailed surface

markings as in S. tiihulis.'] The dental lamellae are not at all or but

slightly thickened : the muscular impression is broad and strongly striated,

with sometimes a filling of the cavity of the beak." Hall, 1859.

When Hall described this species he had " a few imperfect specimens of

the ventral valve " and apparently regarded it as intermediate between

S. cumherlandiw, and S. murcMsoni; hence, the name, ;S. intermediu.s.

In aspect it is intermediate, but not so in development. S. murcliisoni

and S. intermedius are derived from S. tribulis, as the former develops

angulated plications, while the second form retains the rounded plication

of the latter, but increases the number. S. cumberlandia', on the other

hand, belongs to another phylum, whose ancestors are not yet determined.

Length about 3 cm. ; width about 5 cm.

S. intermedins is distinguished from S. cumberlandia' in being larger,

attaining a width of 2| inches, is thicker and therefore has more convex

valves, has fewer plications, and a lower and less erect ventral cardinal

area. The surface lamellae are also less strongly developed in S. inter-

medius, and these terminate in marginal spines, which is not the case in

S. cumberlandice.

In 1813 Schlotlieim described a Spirifer from the Middle Devonian as

Terebratulites intermedium, and it is a remarkable coincidence that this

should be a shell closely related to Hall's species. Both are fimbriate

forms. However, it is regarded by Davidson as synonymous with Spirifer

speciosus (Schlotheim). According to the rule of nomenclature, once a

synonym always a synonym, Hall's name must be abandoned. However,

so long as Schlotheim's name is not in use in Europe, the writer prefers

to continue the use of Hall's American name.

Occurrence.—Oriskany Formation, Ridgely Member. Allegany and

Washington counties, Maryland; Keyser, West Virginia; 6 miles north-

west of Winchester, Virginia.

Collections.—Maryland Geological Survey, American Museum of

Natural History, U. S. National Museum.
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Spirifer murchisoni Castelnaii

PlateLXX, Figs. 1-5

Spirifer murchisoni Castelnau, 1843, Essai Syst. Sil. I'Amer. Septent., p. 41,

pi. xii, figs. 1, 2 (not S. murchisonianus de Koninck, 1843).

Spirifer arrectus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 422, pi. xcvii,

figs, la-lh, 2a-2i, p. 430, 1861.

Spirifer murchisoni Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3, p. 46,

pi. vi, figs. 26-30.

Spirifer murchisoni Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 329, pi.

xlii, fig. 26; p. 354, pi. xlviii, figs. 1-4.

Description.—" Length three and a half centimeters; width six. Shell

nearly two times wider than long, the sinus smooth ; six ribs on each side.

Localiiy: Schoharie, ISTew York." Castelnau, 184:3.

" Shell transverse, varying from semicircular to semielliptical ; cardinal

angles sometimes rounded, but often produced beyond the width of the

shell below. Ventral valve more or less gibbous than the opposite : beak

elevated and incurved ; the area above the medium height, more or less con-

cave, extending to the hinge extremities, separated from the exterior shell

by a sharply defined margin; foramen large [covered by prominent

deltidial plates] ; sinus varying from a depression of moderate depth with

curving sides and base, to a deep angular depression which elevates the

mesial portion of the opposite valve in an angular fold. Dorsal valve often

very convex in the middle and towards the front; the mesial fold often

abruptly elevated, and varying from a rounded to a sharply angular

prominence ; the beak incurved beyond the hinge-line.

" Surface marked by from five to seven or eight plications on each side

of the mesial fold and sinus, which are either round or subangular and

more or less elevated. The entire surface is ornamented by fine closely

arranged concentric stria;; and these are again crossed by finer radiating

striae, which are more prominent on the edges of lamella?, giving to the

perfect shell a granulose [rather a finely striate-spinose] exterior.

" The casts of the ventral valve, which are abundant in the sandstone,

show a large prominent process which is strongly defined by the impres-

sions of the dental lamelku : this process, which indicates the form and

dimensions of the muscular area, is variously striated, sometimes with a
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few strong ridges, and in others with finer longitudinal striae, and more

rarely the curving transverse strige are preserved. The cast is strongly

papillose on each side of the muscular area. The cast of the dorsal valve

shows a sharp median line down the fold, indicating the interior median

ridge." Hall 1859.

Length ahout 4 cm. ; width about 5 cm.

In New York S. murchisoni is a common shell, fairly constant in its

characters, and is one of the diagnostic fossils of the typical or Upper

Oriskany. In Maryland the species is very variable, less abundant, and is

usually smaller, though one specimen in Mr. Boeder's collection measures

along the hinge-line 7.5 cm. The variations are along several lines, as

transversity, gibbosity, increase in the width and depth of the sinus, and

extreme tongue-shaped extension into the dorsal fold, but mainly in the

character and abundance of the plications. These may be few in number,

low and rounded, or subangular and even sharply angular when the fold

and sinus are also decidedly angulated ; or there may be more plications

than is normal when they are subangulated (var. marylandicus)

.

In Washington County S. murcJiisoni almost shades into S. intermedins,

and the two species are not readily distinguished. However, the S. inter-

medins of this region has less plications than the typical forms, and it may

be that larger collections will show that it, ;S'. angularis, S. murchisoni,

and S. murchisoni marylandicus are but stratigraphic and local expressions

of one variable species

—

S. murchisoni. Granting this, it would not be

desirable to recognize all these forms by one name, and some are here re-

garded as species because no intermediate links occur. It is among these

plastic forms persisting through great thickness of sediments that the best

examples of gradual change through local variations are found. These

variations in other localities may become fixed, and are then the easily

recognized species. The Spirifers of the Oriskany of the Maryland

region express rapid evolution, and some of the fixed forms are found in

the Onondaga.

The name S. murchisonianus de Koninck (d'Omalius, Geology, 1843)

is sufficiently distinct from S. murchisoni to be retained. Further, the

former is also regarded by Davidson as a synonym for S. disjunctus.
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Occurrence.—Oriskany Formation, Eidgely Member. Cumber-

land, Washington County, abundant.

Collections.—Maryland Geological Survey, American Museum of

Natural History, TJ. S. National Museum.

Spirifer murchisoxi var. marylandicus n. var.

Plate LXX, Figs. 6, 7

Description.-—This variety may be distinguished from the species by the

greater number of plications and their greater angularity, and by the fold

and sinus. The plications in the variety vary in number from eight to ten

on each side of the fold, while in the Maryland specimens of S. nmr-

chisoni the range is from six to eight.

Length 3.2 cm. ; width about 4 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

abundant.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spirifer iiartleyi n. sp.

Plate LXX, Figs. 8-10

Description.—-This species resembles S. murchisoni in its form and

the few plications, of which it has from five to six on each side of the fold

and sinus. However, it is less alate and gibbous and never has the wide

angulated fold and sinus of that species, but rather of 8. tribulis, in which

it is narrow, low, and rounded. 8. Jiartleyi differs from all the Maryland

species of this genus by its depressed and strongly incurved ventral beak,

an exaggerated character of 8. cyclopterus. In a general way this species

may be regarded as a very large 8. trihnJis in which divergence has taken

place by the decided angulation of the plications, a slight reduction in

their number, with a more depressed and more hooked ventral beak.

Length about 3 cm. ; width about 4 cm.

Occurrence.—Oriskany Formation, Eidgely JMember. Cumberland.

Collection.—U. S. National Museum.
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Spirifeu perdewi n. sp.

Plate LXX, Figs. 11-13

Description.—This large, massive, subquadraiigular Spirifer has a

width of 55 mm. ; and will probably be most often confounded with S. in-

termedins, since it has much of the general exterior aspect of the latter.

However, the subquadrate outlinr -nnd less convex valves should readily

distinguish it from that species. The only other subquadrate Oriskany

form is S. concinnoideus, but this has a far greater number of plications.

The surface detail is not preserved, but as the species strongly resembles

S. intermedins, it is assumed that the plications are crossed by nearly

obsolete lamella^ terminating in minute simple spines.

Length about 4 cm. ; width about 5.25 cm.

Occurrence.—Oriskany Formatiox, Eidgely Member. Knobly

Mountain near Cumberland, Marjdand ; north fork of the South Branch

of the Potomac Eiver, Pendleton County, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spirifeu tribuarius n. sp.

Plate LXX, Figs. 14-lG

Description.—Shell small, biconvex, plicate, with narrow cardinal areas.

Cardinal angles more or less strongly rounded so that some specimens are

transverse and others subrhomboidal in outline. Ventral valve most con-

vex, with a small, low, not strongly incurved cardinal area; median sinus

narrow, deep, and rounded, bounded by high and rounded or subangular

plications, on each side of which are from two to three smaller ones.

Dorsal valve convex, with a narrow median flattened fold, on each side of

which are deep, narrow depressions, and outside of these are from two to

four plications like those of the other valve. Ventral teeth strong and

unsupported by dental lamellge. Surface with many concentric, nearly

obsolete lamella bearing very delicate spines.

Length about 10 mm. ; width 15 mm.

This species may have developed from S. paucicostatus by adding a few

lateral plications and attaining larger size. The specific name is intended
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to be suggestive of this and also of its similarity to S. trihulis, with which

it should not be confounded since it has fewer and more widely separated

plications and is also less transverse.

After describing this species the writer saw Weller's account of his

Metaplasia plicata ' which seems to be very closely related. The only dif-

ferences are that the New Jersey form attains larger growth and the plica-

tions are more depressed and broader. Larger collections may show that

S. trihuwi-ius and M. plicata are but local expressions of the same species.

Occurrence.—Ohiskany Formation, Shriver Member. Cash Valley,

Nicholas Mountain, and Winchester Eoad near Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Spirifer arenosus (Conrad)

Plate LXXI, Figs. 1-9 ; Plate LXXII, Fig. 1

Delthyris arenosa Conrad, 1839, Third Ann. Rept. N. Y. Geol. Surv., p. 65.

Spirifer arenosus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 425, pi. xcviii,

figs. 1-8; pi. xcix, figs. 1-10; pi. c, figs. 1-8.

Spirifera arenosa Hall, 1883, Second Ann. Rept. N. Y. State Geol., pi. Iv, figs.

3-7.

Spirifer arenosus Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii,

pp. 24, 27, 37, pi. xxix, figs. 1-4; pi. xxx, figs. 3-8.

Spirifer arenosus Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3, p. 46.

Description.—" Shell trigonal, with radiating sulci; superior valve with

a rounded elevation in the middle, having about 4 sulci upon it, or 5 ribs;

inferior valve, with a corresponding furrow ; basal margin undulated,

prominent and angulated in the middle. Length 2^ inches. Locality:

Helderberg, in sandstone." Conrad, 1839.

" Shell, in the young state, semielliptical, with the beak a little elevated

above the hinge-line; the old shell becoming ventricose, and the beak

much elevated above the hinge-line, having a somewhat semioval form.

The proportions vary from length and width equal, to width one-third

greater than the length. Cardinal angles sometimes produced in acute

terminations, but usually rounded, particularly in old shells.

" Ventral valve very regularly convex, the greatest convexity about

one-third the distance below the beak. The cardinal angles, when pro-

' Geol. Surv. N. J., Pal., vol. iii, 1903, p. 356, pi. xlviii, figs. 7-12.
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duced, are a little flattened. The mesial sinus is very shallow, being often

little more than a flattening of the surface along that part of the shell.

The umbo is broad, and the beak a little incurved over the area. Area in

young shells narrow, and in old shells proportionally wider, and extending

to the cardinal extremities : the foramen is wide, and, in old shells, par-

tially closed above (by deltidial plates). The dental lamellae are strong;

the extremities, rising above the cardinal line and bending backwards be-

neath the area, are widely divergent as they extend from the beak down-

wards. The muscular impressions are large, and very strongly and

beautifully marked. Dorsal valve of the same form as the ventral; its

greatest convexity in the middle, with a verj- narrow cardinal area, above

which the beak is slightly incurved. Mesial elevation very moderate, and

sometimes scarcely defined.

" Surface marked by reg-ular simple rounded or sometimes subangular

plications, of which there are from ten to twenty on each side of the mesial

fold and sinus. The mesial sinus is simple at the apex; but a plication

becomes developed in the bottom of it, and each of the bordering plications

is dichotomized ; the central one dichotomizing once, and in old shells

twice, before reaching the margin. Very young shells show a sinus with a

simple plication in the bottom. The mesial elevation of the dorsal valve

is simple in very young shells, showing first a central groove, then each

marginal plication becomes dichotomized, and at the same time a central

plication rises in the median groove; and the mesial fold, at its base,

consists of five [or six] distinct plications, the result of the dichotomizing

of a single one at the apex. Surface marked by fine concentric striae and

stronger imbricating lines of growth. [These are traversed by very deli-

cate radial interrupted striae.] In the casts of the interior, this fossil

presents considerable variety of appearance, owing to the variable extent

of the muscular area, the development of its markings, and depth of the

cavity beneath the beak; characters due in part to the different ages of

the shell, but often apparently to other causes." Hall, 1859.

This well-known and diagnostic fossil of the Oriskany is the most com-

mon shell about Cumberland. It is distinguished from all the associated

spirifers by the plicated fold and sinus. In Washington County this
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species attains the largest growth—upward of 80 mm. in width. This

size is as large as the largest New York examples, and they are more con-

vex, with a decidedly wider and deeper ventral sinus. These specimens

represent the typical form of S. arenosus, while the smaller ones, so

common in the " sand pockets " about Cumberland, are a distinct variety

easily recognized by the shallow valves with their almost obsolete fold and

sinus.

Occurrence.—Oriskany Formatiox, Shriver Member. A single

small specimen was found in the Lower Oriskany at North Branch.

RiDGELY Member. Allegany and Washington counties, Maryland;

Keyser and Moorefield, West Virginia; Eock Enon Springs, Alexandria,

Virginia. It is also found in the drift about Washington and Alexandria.

Collections.—Maryland Geological Survey, U. S. National Museum,

American Museum of Natural History.

Spirifer concinnus Hall

Plate LXXII, Figs. 2, 3

Spirifer concinna Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 60, figs. 1-3 on p. 61.

Spirifer concinnus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 200, pi. xxv,
flgs. 2g-2i; pi. xxviii, fig. 7 (not figs. 2a-2f of pi. xxv, probably a new
species of the 8. cyclopterus section).

Description.—" Shell semicircular or semielliptical ; extremities

rounded; valves almost equally convex: ventral valve gibbous towards

the beak; beak more or less elevated above the hinge-line, and abruptly

incurved at the apex; mesial sinus subangidar, and produced into an

angular extension which is much elevated, and sometimes slightly in-

curved in front: dorsal valve very convex in the center; beak scarcely in-

curved; mesial elevation obtusely angular; hinge-line equal to or a little

less than the width of the shell ; area of medium size, well defined, and

extending to the ex-tremities of the hinge-line. Surface marked by from

twelve to fourteen rounded, little elevated, simple costse on each side of

the lobe and mesial sinus [marked by radial lines of minute interrupted

granules]." Hall, 1857.
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This species is common in the Becraft of Maryland and attains a width

up to 45 mm. All the specimens are single valves and the thin edges have

suffered abrasion before deposition, so that the species appears to be more

alate than in New York. None of the examples show any trace of the fold

or the sinus being plicated, a character of some of the New York material

referred by Hall to this species. Some of the smaller specimens of S.

concinnus are difficult to distinguish from ;S'. cyclopterus without the aid

of the detailed surface characters, but, as a rule, the latter have fewer and

more elevated plications.

Regarding the New York material, it seems unwise to include in this

species the New Scotland material figured by Hall (pi. xxv, figs. 2ft-2/).

These specimens are unlike those of the Becraft in being more transverse

and larger, while the surface lamellae terminate in delicate spines, a char-

acter of S. cyclopterus, and not of S. concinnus. The latter has no lamellas

and the plications are ornamented by very delicate intermittent radial

lines of pustules, a character best developed among the Ostiolati spirifers,

to which group S. concinnus belongs. In restricting this species, as above

indicated. Hall's original figures and his remarks in Paleontology of New

York, vol. iii, have been followed, i. e., S. concinnus is here restricted to

the Becraft su'oquadrangular specimens in wliich the fold and sinus are

without plications.

Length 2.1 cm.; width 2.4 cm.

Occurrence.—Heldeuberg Formation, Becraft Member. Warren

Point, Pennsylvania; North Mountain, Maryland; Cherry Run, West

Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

SpIRIFER PROAVITUS n. sp.

Plate LXXI, Fig. 17

Spirifer concinmis Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii,

pi. XXX, figs. 1, 2.

Description.—Associated with S. concinnus in New York according to

Hall are many specimens in which there are faint indications of a fold on
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each side of the medial sinus, and of several similar ones upon the corre-

sponding mesial elevation. Since these specimens indicate the first de-

parture toward the Aperturati spirifers so common in the Devonian and

Carboniferous formations, it seems desirable to give them a distinct name.

Therefore for the S. concinnus forms with the fold and sinus plicated

the name S. proavihis is proposed. The type is the S. concinnus Hall and

Clarke.

Occurrence.—Helderberg Formation, Becraft Member. Warren

Point, Pennsylvania.

Collection.—Maryland Geological Survey.

Spirifer concinnoideus n. sp.

Plate LXXII, Fig. 4

Description.—This subquadrate Spirifer has its nearest relationship

in S. concinnus of the Helderberg (Becraft). It attains twice the size of

the latter, is somewhat less convex, the dorsal medial fold less high, the

ventral sinus less deep, and it is flattened along the center, while the de-

pressed subangular plications range in number from fourteen to seventeen

on each side of the center against twelve to fourteen in S. concinnus. The

surface detail is not preserved in the material at hand, but being a sub-

quadrate shell the plications were probably covered by a series of fine

radial pustulose striiE devoid of imbricating lamellge. The general form is

very much like that of 8. concinnus, with a vertical incurved ventral car-

dinal area of moderate size.

The subquadrate form of the shell readily separates S. concinnoideus

from all the alate forms like S. intermedius, while the great number of

depressed and >;mall plications separates it from S. perdewi and S. gordoni.

Length 2.8 cm. ; width 4 cm.

Occurrence.—Oriskany Formation, Ridgely Member. 21st Bridge,

Maryland; north fork of South Branch of Potomac River, Pendleton

County, West Virginia.

Collection.—U. S. JSTational Museum.
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Spirifee gordoni n. sp.

Plate LXXII, Figs. 5-7

Description.—When the finer surface detail is preserved, this species is

readily distinguished from all other Oriskany spirifers except S. con-

dnnoideus by its exceedingly line radial stri«. However, the Oriskany

fossils rarely preserve the finer detail and for this reason it is not so easy

to recognize this species. In general 5'. gordoni will be confused with

S. intermedins, but it is distinguished by the rounded cardinal angles,

making the species far less alate than S. intermedins ; moreover, the fold

is more depressed and the sinus has a flat central area. The latter char-

acter, as a rule, will alone distinguish this form from all other Cumber-

land species. S. gordoni differs from S. perdewi in being a more depressed

or thinner and more transverse species.

Length 3.5 cm. ; width 4.4 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain near Cumberland.

Collections.—Maryland Geological Survey, U. S. National [Museum.

Genus RETICULARIA McCoy

Reticularia bicostata (Vauuxem)

Plate LXXII, Figs. 8-10

Orthis Mcostatus Vanuxem, 1842, Geol. N. Y., Third Dist, pp. 91-94.

Spirifer Mcostatus Hall, 1852, Nat. Hist. N. Y., Pal., vol. ii, p. 263, pi. liv, flg. 4.

Spirifera bicostata Hall, 1883, 2d Ann. Rept. N. Y. State Geol., pi. Ixi, flg. 7.

Spirifer Mcostatus Hall and Clarke, 1893, Pal. N. Y., Tol. viii, pt. ii, pp. 19,

37, pi. xxxvi, fig. 7.

Description.—" Somewhat ovate triangular, the dorsal valve gibbous,

with the beak extended and incurved over a short triangular area ; ventral

valve convex; surface marked by conspicuous concentric subimbricating

striae; dorsal valve with a distinct plication on each side of the sinus, and

toward the base are two other obscure plications on each side, presenting

three and sometimes four gentle undulations on the margin on each side of

the center; cardinal line shorter than the width of the shell, and the area

scarcely extending so far as the cardinal line; extremities distinctly

rounded." Hall, 1852.
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The forms found are all small. The ovate triangular outline, con-

spicuous concentric subimbricating striiv, and plications distinguish it

from Spirifer modestus. It differs from Spirifer crispus of the Niagara

in its fewer and less marked plications.

Length 13 mm. ; width 14 mm^.

Occurrence.—Helderberg Formation, Keyser Member. Eoundtop.'

Collection.—Maryland Geological Survey.

[Maynard.]

Genus AMBOCCELIA Hall =

Amboco^lia umbonata (Conrad) ?

Orthis umbonata Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, p. 264,

pi. xiv, fig. 4.

Ambocfclia umhonata Hall, 18G7, Nat. Hist. N. Y., Pal., vol. iv, p. 259, pi. xliv,

figs. 7-18.

Description.—The Maryland Helderberg material referred with some

doubt to this species, and which is not well preserved, is indistinguishable

from Hamilton specimens except in size, being less than half that of the

latter. The writer would not make this identification and thus give A.

umhonaia a range from late New Scotland into the Chemung, were it not

that he has this species from the Upper Oriskany of Armuchee Creek,

northeast end of Lavender Mountain, Floyd County, Georgia. When

better material is at hand, the Helderberg specimens may prove to be dis-

tinct.

As these pages are printing Clarke's Early Devonic History of New

York and Eastern North America (Memoir 9, pt. 1, N. Y. State Mus.,

1908, p. 182) comes to hand. From it we see that probably this same shell

occurs at Gaspe, Canada. Clarke names it Spirifer modestus nitidulus and

states that S. modestus " expresses in its outward form and characters the

Tisual features of the Middle Devonic genus Ajnbocoslia save for the

greater convexity of the dorsal valve. Amboccelia unquestionably belongs

in this category but has certain differentials in the arrangement of the

' It is possible that this species is from the Tonoloway formation.
- For a.revised description of this genus, see Hall and Clarke, Nat. Hist. N. Y.,

Pal., vol. viii, 1893, pt. ii, pp. 54-56.
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dorsal adductor scars and cardinal structure." To the writer the Mary-

land material has the interior characters of Amboccelia but S. modestus is

different and of the lower part of the Keyser member.

Occurrence.—Helderberg Formation, New Scotland Member.

Highest shale zone at 21st Bridge.

Collection.—U. S. National Museum.

Genus METAPLASIA Hall and Clarke

^

Metaplasia PYX idata (Hall)

Plate LXXII, Figs. 11, 12

Spirifer pyxidatus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 428, pi. c, figs.

9-12, 1861.

Metaplasia pyxidata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 56, pi.

xxxix, figs. 19-22.

Description.—" Shell semielliptical in outline, one side ang-ularly

gibbous in the middle; cardinal line equalling (sometimes a little greater

or less than) the greatest width of the shell. Ventral valve with a narrow

mesial sinus, in the summit of a broad, strong elevation; the beak

abruptly incurved over a narrow linear area, which extends to the cardinal

extremities; foramen of moderate width, with strong divergent dental

lamellae. The muscular impressions are well marked, and sometimes there

is a thickened process from the interior filling the summit of the foramen.

Dorsal valve flat at the sides and near the beak, with a broad depression

below, in the center of which is a narrow mesial elevation. The margins

of the shell on each side present a few undulations or marginal folds, and,

in rare examples, these reach half way to the beak." Hall, 1859.

The surface, in its perfect condition, has been very delicately con-

centrically striated, .s^lit'll substance fibrous and apparently impunctate.

'At the time Hall and Clarke (Nat. Hist. N. Y., Pal., vol. viii, pt. ii, 1893,

p. 56) established this genus they had seen no specimens with calcified brachial

spirals and concluded that the general structure was suggestive of Orthis.

Recently a specimen of M. pyxidata was found by Mr. Roeder preserving the

spirals, and these have the general structure of the Spiriferidae. They are

postero-laterally directed, have seven volutions to each comparatively large

cone, and the descending lamellae are very wide and devoid of processes or

remnants of a connecting or transverse band.
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The spiral cones are comparatively large and have seven volutions of the

band. The descending lamella are very wide and are devoid of lateral

processes or remnants of a connecting loop.

This species is readily recognized by the \evy high ventral fold with

its narrow or linear sinus, and the flat dorsal shell with its very wide and

deep sinus in the bottom of which there is a depressed plication.

This species is common in the upper half of the Oriskany, but does not

appear to be gathered often because the valves are nearly always separated

and attached to rock. Mr. Andrews found it commonly in the quarries,

now abandoned, in the city of Cumberland.

Length 1.5 cm. ; width 2.1 cm.

Occurrence.—Oriskany Formation, Ridgely Member. Knobly

Mountain and Williams Road near Cumberland, Collier^s Run.

Collections.—Maryland Geological Survey, American Museum of

Natural History, U. S. National Museum.

Family SUESSIIDAE

Genus CYRTINA Davidson'

Cyrtina rostrata (Hall)

Plate LXXI, Figs. 10-16

Cyrtia rostrata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist., p. 64.

Cyrtia rostrata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 429, pi. xcvi, figs.

1-6; pi. xcviii, figs. 8a-8&, 1861.

Cyrtina rostrata Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii,

pi. XXV, figs. 1-8; pi. xxviii, fig. 6.

Cyrtina rostrata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 330, pi. xlii,

figs. 23-25.

Description.—" Shell semicircular or triangular : ventral valve much

elevated at the beak, a distinct sinus extending from beak to front ; beak

simple, angular, not incurved: dorsal valve depressed convex, semi-

circular; mesial fold moderately elevated, slightly flattened and marked

with a faint, longitudinal, depressed line; beak scarcely elevated above

the cardinal margin ; hinge-line straight, equalling the greatest width

of the shell; area broad triangular, plane, or rarely subarcuate; foramen

' For an excellent description of this genus, see Hall and Clarke, Nat. Hist.

N. Y., Pal., vol. viii, 1893, pt. ii, pp. 43-46.
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narrow, extending to the apex of the beak of the ventral valve, partly

closed above by a central plate. Surface marked by nine to eleven ele-

vated angular costse on each side of the middle, crossed by strong im-

bricating concentric lamellse." Hall, 1857,

This well-known species of Cyrtina is not rare, and occasionally a speci-

men of Spirifer intermedius is found with young examples still attached.

Mr. Hartley has such a specimen with thirteen young of various ages all

lying on their flat ventral cardinal areas, and this undoubtedly is their

position in life. In the youngest stages this species is greatly alate, but

toward maturity growth becomes strongest anteriorly, when the shells

are comparatively less drawn out on the hinge-line.

To C. rostrata are also referred two examples from the Becraft. One,

a dorsal valve, cannot be distinguished from typical specimens from the

Upper Oriskany. The other is an entire individual, is decidedly alate, has

nine plications on each side of the fold or sinus, and the dorsal valve is

nearly flat. The same variation also occurs, but rarely, among the typical

specimens of C. rostrata.

Length 10 mm. ; width 21 mm.

Occurrence.—Helderberg Formation, Beci^vft Member. Cherry

Run, West Virginia. Oriskany Formation, Ridgely Member. Knobly

Mountain near Cumberland, common.

Collections.—Maryland Geological Survey, U. S. National Museum,

American Museum of Natural History.

Family RHYNCHOSPIRID/E

Genus RHYNCHOSPIRA Hall '

Rhynchospira rectirostra (Hall)

Plate LXXII, Figs. 13-15

Waldheimia rectirostra Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat.

Hist., p. 89.

Trematospira (Rhynchospira) rectirostra Hall, 1859, Nat. Hist. N. Y., Pal.,

vol. iii, p. 217, pi. xcva, fig. 1, 1861.

Description.—" Shell longitudinally ovate, tapering towards the beak

at an angle of about 45°, slopes on each side of the beaks, flattened and not

• See Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, p. 108.
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plicated; beak of ventral valve straight, extending beyond the opposite,

truncated at the apex by a round perforation partly formed by the deltid-

ium ; beak of dorsal valve incurved. Surface marked by twelve or thirteen

prominent subangular plications, the two central of which, on the ventral

valve, are slightly smaller than the others, and a little depressed. These

two plications coalesce before reaching the beak : the central plication of

the dorsal valve is smaller and a little more depressed than the others,

and becomes obsolete before reaching the beak." Hall, 1857.

Length 11 mm.; width 8 mm.

Occurrence.—Oriskany Formation, Eidgely Member. Since Hall's

description of this species, no other examples have been found. The type

specimen is very likely from the Lutheran Church quarry in Cumberland.

Collection.—American Museum of Natural History.

Rhynchospira globosa (Hall)

Plate LXXIl, Figs. 16-25

Waldheimia globosa Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 87.

Trematospira (Rhynchospira) globosa Hall, 1859, Nat. Hist. N. Y., Pal., vol.

iii, p. 215, pi. xxxvi, figs, la-p, 1861.

Description.-—" Shell subglobose, oval : ventral valve a little larger than

the opposite one, most gibbous in the umbonal region; beak prominent,

rounded and arched, perforate at the extremity by a round aperture, one

side of which is formed by the deltidium : dorsal valve shorter than the

ventral; beak incurved. Surface marked by twelve to sixteen somewhat

angular plications on each valve, two or three of which are slightly de-

pressed on the middle of both valves, so as to produce sometimes a faint

emargination in front; the depressed plications smaller than the others,

and often becoming obsolete before reaching the beak." Hall, 1857.

Length 11 mm.; width 11 mm.

Specimens from the Iveyser member have more numerous and finer

plications than the typical form, in which respect they approach B.

formosa. The shells are smaller and more globose than in the latter

species.



436 Systematic Paleontology

Occurrence.—Helderberg Formatiox, Keyser Member. Pinto, Cash

Valley, Viaduct Cumberland, Tonoloway. New Scotland Member.

Common at Devil's Backbone, Corriganville, Maryland; Iveyser, West

Virginia.

Collection.—Maryland Geological Survey.

RhYNCHOSPIRA FORMOSA Hall

Plate LXXII, Figs. 26-30

Waldheimia formosa Hall, 1857, 10th Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 88.

Trematospira formosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 215, pi.

xxxvi, figs. 2a-t, 1861.

Rhynchospira formosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 485, pL

xcva, figs. 7-11, 1861.

Description.—" Shell longitudinally ovate. Ventral valve tapering

towards the beak : beak prominent, rounded, arched or incurved, truncated

at the apex by a round perforation, one side of which is formed by the

deltidium. Dorsal valve gibbous, sometimes most prominent near the

umbo : beak closely incurved beneath the opposite one. Surface marked

by eighteen to twenty-two or twenty-three simple rounded or rarely sub-

angular plications, two or three of which are much smaller and slightly

depressed on the middle of each valve, so as to form a faint narrow sinus

extending nearly or quite to the apex of the beaks, and giving a slight

emarginate outline to the front. Surface marked by fine imbricating con-

centric lines of growth, which become strong lamellae towards the margins

of the shell: shell granulose." Hall, 1859.

Length 1.5 cm. ; width 1.4 cm.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone, Cash Valley, Tonoloway, Cookerly, | mile east of Eush, Marj'-

land ; Keyser, West Virginia.

Collection.—Maryland Geological Survey.

[Maynard.]
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Genus TREMATOSPIRA HalP

Trematospira simplex Hall ?

Plate LXXIII, Figs. 1, 2

Trematospira simplex Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 211, pi.

xxviila, figs. 2a-2f.

Trematospira simplex Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, pi. xlix,

figs. 17, 18.

Description.—" Shell transversely elliptical or subrhomboidal, nearly

once and a half as wide as long: hinge-line scarcely declining from the

beaks ; cardinal extremities rounded : valves moderately and almost equally

convex, closely compressed at the latero-cardinal margins. Ventral valve

having a well-defined mesial sinus, which extends more than half way

from beak to base: beak elevated, scarcely incurved, and vertically

truncated by a small perforation, between which and the hinge-line is a

well-defined deltidium. Dorsal valve moderately convex in the middle,

and slightly elevated towards the front of the shell : beak closely incurved

beneath the deltidium of the opposite valve.

" Surface marked by four or five simple plications on each side of the

center, two of which on the ventral valve are involved in the sinus ; and

three upon the opposite valve, the central one being broader and flattened

towards the base : entire surface granulose or punctate, with faint indica-

tions of growth lines." Hall, 1859.

Length 9 mm. ; width 12 mm.

Of this species but a single specimen has been seen. It is a sharp cast

of the interior and is, therefore, a little more rounded posteriorly than is

the case with the Tennessee specimens. The plications are sharply

angular, simple, and none show any tendency to bifurcate. With more

material it may prove to be distinct.

Occurrence.—Helderberg Formation, New Scotland Member.

Devil's Backbone.

Collection.—George M. Eoeder.

^ See Hall and Clarke, 189.3, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, p. 124.
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Trematospira multistriata (Hall)

Plate LXXIII, Figs. 3, 4

Spirifer multistriata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist

p. 59, flgs. 1-6.

Spirifer perforata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist

p. 60.

Trematospira multistriata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 209,

pi. xxiv, figs. 3a-3/; pi. xxviiia, flgs. 5a-5/.

Trematospira perforata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 208, pi.

xxviiia, figs. 3i-3fc.

Retzia multistriata Billings, 1863, Geol. Can., p. 958, text fig. 458.

Trematospira multistriata Hall, 1867, Nat. Hist. N. Y., Pal., vol. iv, p. 276

text figs. 1-3.

Trematospira perforata Hall, 18G7, ibidem, p. 276.

Trematospira multistriata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p,

126, text fig. 110, pi. xlix, figs. 9-14.

Trematospira perforata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, pi

xlix, figs. 5, 6.

Trematospira multistriata Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3

p. 43, pi. vi, flgs. 1-4.

Trematospira multistriata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p

315, pi. xxxviii, figs. 8-10.

Description.—" Shell transversely oval, or pentagonal with the angles

rounded : ventral valve moderately convex towards the beak, with a broad

(not sharply defined) sinus below, which often becomes obsolete before

reaching the beak; beak abruptly incurved over the beak of the opposite

valve : dorsal valve more convex than the opposite, the middle elevated in

a broad scarcely defined lobe ; beak closely incurved : hinge-line slightly

declining on each side of the center, and rounded at the extremities ; area

narrow, strongly striated longitudinally. Surface marked by numerous

fine strise which bifurcate once or oftener between the beak and base of

the shell, concentrically crossed by imbricating lamellae. [Surface granu-

lose.]" Hall, 1857.

In Mainland this characteristic Helderberg fossil does not attain the

large size nor the abundant plicating of the New York full-grown ex-

amples. The southern examples agree better with the smaller forms of

this species, which Hall named T. perforata. This form has the wider

range, both geographic and geologic. However, there can be no doubt that

the bundling of the plications, their number, and the general expression
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of T. perforata have no specific significance. This ppecios grades into

T. multistriata, the extreme development in size and plicating. The last-

named feature varies in number from twenty-eight to forty-two, and the

dorsal fold may be low and rounded or greatly elevated and rounded or

subangular ; the ventral sinus is always broad and pronounced, and may be

regularly concave or subangular. The Maryland specimens have from

twenty-five to thirty-six plications.

Length 1.5 cm. ; width 2 cm.

Occurrence.—Heldeejberg Formation, New Scotland Member.

Corriganville, Devil's Backbone, Dawson, 21st Bridge, Maryland; Keyser,

West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Trematospira deweyi (Hall)

Plate LXXIII, Figs. 5-7

Waldheimia deweyi Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 89.

Trematospira (Rhynchospira) deioeyi Hall, 1859, Nat. Hist. N. Y., Pal., vol.

iii, p. 216, pi. xxxvi, figs. '3a-3h, 1861.

Parazyga deweyi Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 128, fig.

112, pi. xlix, figs. 40-46.

Description.—-" Shell depressed subglobose, sometimes subquadrilateral

with the sides curving, moderately compressed ; valves nearly equal

:

ventral valve a little the most prominent towards the umbo, having a

narrow faint sinus from near the beak to the front, where it sometimes

produces a slight sinuosity; beak apparently not perforate, extending a

little beyond the opposite beak, upon which it is closely incurved : dorsal

valve symmetrically arched. Surface marked by about forty regular

simple rounded striae, crossed by indistinct lines of growth, and, near the

front, occasionally by stronger imbricating concentric marks indicating

interrupted stages of growth. [Shell granulose.]" Hall, 1857.

Hall and Clarke referred this species to their genus Parazyga, but as

T. deweyi has no hirsute exterior and, further, because T. equistriata is

referred by the same authors to Trematospira (both forms are very closely

related) , it seems better to refer both to the latter genus. T. deweyi is less

transverse and more biconvex than T. equistriata.
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Length 1.8 cm. ; width 2 cm.

Occurrence.—Helderberg Formation, New Scotland Member.

Dawson, Corriganville, Cumberland, 21st Bridge.

Collection.—U. S. National Museum.

Trematospira equistriata Hall and Clarke

Plate LXXIII, Figs. 8, 9

Trematospira equistriata Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol.

vlii, pt. ii, pi. xlix, fig. 47.

Description.—l^hh species has not been described by Hall and Clarke.

It differs from T. multistriata in being more equally biconvex, with a very

much smaller sinus and no dorsal fold, and the plications are finer, simple,

regular, and never fasciculate as in that species. Further, the anterior

margin is emarginate and the outline diamond-shaped with the lateral ends

rounded. There are six plications in the sinus with twenty-three on each

side.

This species is distinguished from T. deweyi in being more transverse,

less gibbous, with the ventral beak more incurved. It may turn out to be

but a variety of T. deweyi.

Length 1.9 cm. ; width 2.7 cm.

OccwTence.—Helderberg Formation, New Scotland Member.

Dawson, Corriganville, 21st Bridge, Maryland; Keyser, Cherry Eun, West

Virginia.

Collection.—U. S. National Museum.

Genus NUCLEOSPIRA Hall

Nucleospira ventricosa (Hall)

Plate LXXIII, Figs. 10-13

Spirifer ventricosa Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 57.

Nucleospira ventricosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 220, pi.

xiv, fig. 1; pi. xxviiib, figs. 2-9, 14, 1861.

Description.—" Shell globose ; valves almost equally convex : ventral

valve having a narrow sinus extending down the center from beak to base
;

beak projecting above the other, strongly incurved and pointed (in many
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specimens the beaks are nearly equal) ; dorsal valve having a central de-

pressed line, but less conspicuous than in the opposite valve; area very-

small, concave ; surface marked by concentric lines of growth " and,

" when perfect, covered with minute hair-like spines, which, when re-

moved, leave a punctate surface." Hall, 1857.

Length 8 mm. ; width 9 mm.

This species is readily confounded with small N. elegans. The outline

and the convexity of the valves are not so reliable for distinguishing this

species as is the dorsal elevation along the median portion of the valve.

This part in N. elegans terminates in a sinus and is most marked in trans-

verse specimens. Common in the JN'ew Scotland member.

Occurrence.—Helderberg Formation, Keyser Member. Moorefield,

West Virginia. Coeymans Member. Devil's Backbone. New Scot-

land Member. Cumberland, North Mountain, Maryland ; Cherry Run,

West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

NucLEOSPiRA elegans Hall

Plate LXXIII, Figs. 13, U
Nucleospira elegans Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 222, pi.

xxviiib, figs. 10, 11, 13 ( ? 12c, 12d, not 14 = N. ventricosa) , 1861.

Description.—" Shell suborbicular, wider than long. Ventral valve

gibbous, particularly towards the umbo, with a flattened or sometimes

depressed mesial line down the center: beak elevated above that of the

opposite valve, and incurved ; area sometimes well defined. Dorsal valve

depressed convex, somewhat gibbous towards the beak, with a narrow de-

pressed mesial line above, which becomes a broad depression below, pro-

ducing a gentle sinuosity in the outline of the front: beak small, closely

incurved beneath the boak of the opposite valve. Surface of shell finely

and beautifully punctate, and sometimes preserving remains of pilose

covering." Hall, 1859.

This species, as a rule, is larger and decidedly more transverse than N.

ventricosa, and is abundant in the New Scotland member.

The specimens from the Oriskany are of the transverse variety and are

about twice as large as the normal New Scotland individuals.



432 Systematic Paleontology

Length 8 mm. ; width 10 mm.

Occurrence.—Helderberg Formation, Kbyser Member. Devil's

Backbone, Cash Valley. New Scotland Member. Cumberland, Mary-

land ; Cherry Run, West Virginia. Becraft Member. Cherry Eun, West

Virginia. Oriskany Formation, Ridgely Member. Cumberland.

CoZ/edion.^Maryland Geological Survey.

NUCLEOSPIRA SWARTZI n. sp.

Plate LXXIII, Figs. 15-17

Description.—Shell subcircular to transversely subelliptical in outline,

subglobose. Breadth greater than length. Cardinal, lateral, and anterior

margins rounded. Hinge-line shorter than the greatest width of the shell.

Ventral valve convex, gibbous, greatest convexity about one-third the

distance from the bealc to the front ; beak pointed and prominent, strongly

incurved over that of the dorsal valve. In some individuals there is a faint

undefined shallow sinus which may extend from the beak to the front,

producing at the front a slightly emarginate appearance. Dorsal valve con-

vex, less so than the ventral valve, approaching to depressed convex, point

of greatest convexity about one-third the distance from the beak to the

front; beak prominent and incurved under that of the ventral valve.

Sometimes an indistinct mesial depression marks the anterior portion of

this valve. Surface of both valves marked by indistinct concentric lines

of growth which become more prominent towards the front where they

become distinct concentric lamellae.

This species is closely related to N. elegans from which it differs in

being less transverse, its outline being more nearly subquadrate. It also

differs in the lesser convexity and much less distinct sinus of brachial valve.

Dimensions : Large individuals 18 mm. wide, 16 mm. long.

It differs from N. ventricosa in being less globose, larger, the ventral

valve much more convex than the brachial valve. The valves are of almost

equal convexity in Nucleospira ventricosa.

Length 1.5 cm. ; width 1.6 cm.

Occurrence.—Helderberg Formation, Keyser Member. Cookerly,

Devil's Backbone, Cash Valley, Maryland; Keyser, West Virginia.

Collection.—Maryland Geological Survey. [Maynard.]
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Family CCELOSPIRIDAE

Genus ANOPLOTHECA Sandberger emend.

In America these shells are usually known as Coelospira and Leptocoelia.

Schuchert' referred them all to Auoplotheca, holding that there is not

sufficient difference between the American and European species to war-

rant generic or even subgeneric separation. Eegarding Coelospira and

Anoplotlicca Hall and Clarke state that " the only material difference,

that can now be indicated between these forms, is one of greater geological

than biological significance; the later, or middle Devonian forms (Ano-

plotheca) being more convex, more coarsely and sparsely plicated, and

more strongly striated concentrically." Eegarding Leptocoelia they write

:

" In general contour, structure of hinge, cardinal process, muscular scars,

and internal septa, it agrees throughout with Anoplotheca and Coelospira."

Leptoccelia fiahellites differs from Coelospira concava " only in its greater

size and coarser, simple plication of the surface." Certainly none of these

differences are worthy of subgeneric rank. However, these shells can be

divided into two natural groups on the basis of the contour of the dorsal

shell. In one group it is concave, and in the other flat or convex. It is not

known that the two groups blend, and there may be more significance in

the form of the dorsal shell than can now be made out. For this reason

the species may be arranged as follows

:

Anoplotheca. Dorsal valve concave.

A. concava (Hall). New Scotland.

A. dichotoma (Hall). Oriskany.

A. equistriata Schuchert. Oriskany.

A. Camilla (Hall). Oriskany and Onondaga.

A. lepida (Goklfuss). Middle Devonian of Europe.

A. venusta (Schnur). Middle Devonian of the Eifel.

Leptocoelia. Dorsal valve flat or convex.

L. acutiplicata (Conrad). Onondaga.

L. fimbriata Hall. Oriskany.

L. flabellites (Conrad). New Scotland to Onondaga.

L. infrequens (Walcott). Lower Devonian.

Leptocoelia hemispherica (Sowerby) lial], L. planoconvea-a (Hall), and

L. plicatula (Hall) of the Clinton probably belong to a genus distinct

from Anoplotheca and Leptoccelia.

' Bull. U. S. Geol. Surv., No. 87, 1897.

28
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Anoplotiieca concava (Hall)

Plate LXXIII, Figs. 18, 19

Leptoccelia concava Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 107.

Leptoccelia concava Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 245, pi. xxxviii,

flgs. 1-7, 1861.

Coclospira concava Clarke, 1900, Mem. N. Y. State Mus., vol. ill. No. 3, p. 42,

pi. V, figs. 23-26.

Description.—" Shell ovate or suborbicular : ventral valve convex, ele-

vated along the middle into a mesial prominence, which extends to the

umbo; beak small, incurved beyond the hinge-line: dorsal valve [flat-

tened] near the lateral margins, depressed in the middle, forming a

shallow undefined sinus M'hich is deeper in tlie center than at the front,

and rapidly diminishes towards the umbo; beak straight : area small; fora-

men triangular and extending to the apex of the beak, sometimes closed

below by a deltidium. Surface marked by fourteen to seventeen striae,

which sometimes bifurcate : the one on the middle of the mesial fold of

the ventral valve is generally smaller than the others, giving a slightly

grooved appearance along its center quite up to the beak." Hall, 1857.

Length 6 mm. ; width 7 mm.

The Maryland specimens agree very well with New York material, and

the only noticeable difference is that the former have fewer strige, i. e.,

from twelve to fifteen instead of from fourteen to seventeen.

Abundant in the New Scotland member of Allegany County.

Occurrence.—-Helderbehg Formation, New Scotlaxd Member.

Corriganville, Devil's Backbone, Dawson, Maryland; Cherry Eun, West

Virginia ; Warren Point, Pennsylvania. Becraft Member. Warren

Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

Anoplotheca concava var. tonolgv^^ayensis n. var.

Plate LXXIII, Figs. 20, 21

Description.—Shell small, ovate, greatest width at or near hinge-line.

Ventral valve convex; mesial elevation pronounced near umbo, becoming
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less distinct anteriorly. Umbo quite elevated, beak small, incurved over

dorsal valve. Dorsal valve convex on sides, having a deep mesial sinus

which begins at beak and broadens toward front. Surface of ventral valve

bearing in center a small plication which extends only part way to umbo

;

five plications occur on each side, those next center being stronger and

elevated. Dorsal valve bearing one or two short median plications and

about five stronger plications on each side.

Length 4 mm. ; width 4 mm.

This small shell closely resembles A. concava of the New Scotland, but

differs in its more ovate shape. The differences, however, are hardly more

than varietal.

Occurrence.—Helderbekg Formation, Keyser Mejiber. Tonoloway,

227 feet above base of formation.

Collection.—Maryland Geological Survey.

[Swartz.]

Anoplotheca equisthiata n. sp.

Plate LXXIII, Figs. 22, 23

Description.—This species resembles young or small A. flahellites. but

differs in having a concave dorsal valve and no fold or sinus on either shell.

Each valve has from eleven to thirteen simple, equal, subangular plica-

tions. The interspaces are as wide as the plications.

Length 8 mm. ; width of the largest example 9 mm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.—George M. Eoeder.

Anoplotheca dichotoma (Hall)

Plate LXXIII, Figs. 24-26

Leptocoelia dichotoma Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 452, pi. ciii6,

figs. Za-Zc.

Leptocalia dichotoma Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 137.

Anoplotheca dichotoma Schuchert, 3,897, Bull. U. S. Geol. Surv., No. 87, p.

144.

Cwlospira dichotoma Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3, p.

42, pi. v, figs. 27-32.

Anoplotheca dichotoma Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 358, pi.

xllx, figs. 3-6.
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Description.—" Shell oval ovate, concavo-convex. Ventral valve arcvi-

ate, strongly convex, or approaching to subcarinate in the middle and

abniptly sloping at the sides ; beak incurved. Dorsal valve concave, more

abruptly depressed in the center, and flattened on the cardino-lateral

margins. Surface marked by dichotomizing plications ; the central one of

the dorsal valve becoming tripartite, and the three lateral ones, which are

simple at the origin, bifurcating and making six at the margin of the

shell : on the ventral valve there are two smaller plications in the center,

and four dichotomizing ones on each side ; concentrically marked by a few

imbricating lines of growth." Hall, 1859.

This species is the Oriskany continuation of A. concava of the Helder-

berg, but is readily distinguished from it by the greater size which is from

two to three times larger, the greater number of plications and the less

concave dorsal valve. The plications are not always decidedly dichot-

omous, some specimens having them quite regular, as in A. concava.

Length and width about 10 mm.

Occurrence.—Oriskany Formation, Eidgely Member. North

Branch.

Collections.—^]\Iaryland Geological Survey, American Museum of

Natural History, U. S. National Museum.

Subgenus LEPTOCCELIA Hall

Anoplotheca (Leptoccelia) eimbriata (Hall)

Plate LXXIII, Figs. 27, 28

Leptoccelia fimbriata Hall, 1859, Twelfth Ann. Kept. N. Y. State Cab. Nat.

Hist., text fig. 3, p. 33.

Leptoccelia fimbriata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 450, pi. ciii&.

figs. 2a-2f.

Leptoccelia flmhriata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 137,

pi. liii, figs. 47-52, 54, 55.

Description.—" Shell small, longitudinally semielliptical, the length

less than the width. Ventral valve convex, more elevated along the

middle, declining regularly at the sides, the cardinal angles somewhat

compressed : beak small, little elevated above the cardinal line and slightly

incurved, with a minute rounded foramen at the extremity, the lower side
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of which, when entire, is completed by two small deltidial pieces. Dorsal

valve flat or slightly convex, the front and lower lateral margins abruptly

inflected: beak straight; hinge-line of the ventral valve more declining,

with border often grooved for the reception of the edge of the dorsal valve.

The hinge-line of closed valves often ornamented by fibers or fimbria,

forming a byssus-like appendage.

" Surface marked by about eleven or twelve rounded or subangular pli-

cations on each valve, two of which, in the middle of the ventral valve, are

more prominent and slightly larger than the others; and between these

there is a third (usually) smaller depressed plication, with a shallow

sinus below the middle of the shell. On the dorsal valve the two central

plications, below the middle, are a little stronger and more widely sepa-

rated from the lateral ones, rising in front into a slight mesial elevation.

When seen from the front, the margin of the shell presents a very distinct

sinus, with a corresponding projection of the opposite valve, the entire

margin being deeply serrate. The finer surface markings are mostly

obliterated, some imbricating lines of growth alone remaining. The

fimbriated appendage along the hinge-line has been observed in so many

specimens, that I can only suppose it to belong to the animal economy.

The remains of this appendage are sometimes observed upon the inner

margins of the separated valves." Hall, 1859.

A. fimbriata is undoubtedly a local variation of the very widely dis-

tributed A. flahellites, but is a good species and may be recognized by the

following characters : A. fimhriala never attains the size of A. flabelUtes,

the plications are less angular and more depressed, causing the ventral

sinus to be nearly obsolete and the two median plications of the dorsal

valve less elevated anteriorly. The dorsal valve is flat with the lateral and

anterior margins narrowly but rapidly rounded to meet the ventral shell.

The cardinal angles are also more rectangular, and this becomes a pro-

nounced feature when the cardinal fimbria are preserved.

The posteriorly directed cardinal fimbria are a peculiar feature of this

species and are unlike any other outgrowth similarly situated in brachio-

pods. They are developed from both valves and each plate is concave to
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permit the opening and closing of the valves. Each plate seems to be

made up of a bundle of filaments, and it is this feature that warrants the

conclusion that their presence is due to the postero-lateral setfe and ex-

tensions of the pallium. Of course the set£e could not deposit the cal-

careous matter to form the fimbria, but this was accomplished by ex-

tensions from the pallium, as were the cardinal spines of Chonetes and the

ventral spines of Productus.

Length 11 mm.; width 12 mm.

Occurrence.—Obiskany Foematiox, Eidgely Member. Cumberland,

North Branch, Collier's Kun.

Collections.—Maryland Geological Survey, U. S. jSTational Museum,

American Museum of Natural History-.

Anoplotheca (Leptoccelia) elabellites (Coni'ad)

Plate LXXIII, Figs. 29-33

Atnjpa flabellites Conrad, 1841, Fifth Ann. Rept. N. Y. Geol. Surv., p. 55.

Leptocalia flabellites Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 449, pi.

cvi, figs, la-1/; pi. ciiib, figs, la-l^, 1861.

Anoplotheca flabellites Schucliert, 1897, Bull. U. S. Geol. Surv., No. 87, pp.

144,145.

Description.—" Suborbicular, compressed ; ribs about thirteen, rounded

;

the two middle ribs of the flat valve largest and rectilinear rather distant

at the base from the others, and separated by a deep interstice which

produces a sinuous margin; middle of inferior valve depressed towards

the base, the three middle ribs larger than the others." Conrad, 1841.

" Shell somewhat semielliptical, varying to suborbicular or transversely

oval, generally broader than long. Ventral valve convex, most prominent

along the middle, declining laterally : beak incurved, with a small round

perforation in the extremity,-which is completed on the lower side by the

two deltidial pieces ; or, in the absence of these, the foramen is completed

by the umbo of the dorsal valve. Dorsal valve flat: beak straight; hinge

sloping from the beaks at an angle of 110° to 160°, rounded at the ex-

tremities. Surface marked by ton to fourteen simple angular plications

;

two of which, on the middle of the ventral valve, are a little larger and
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slightly more prominent than the others ; and, between these, there is a

third smaller depressed plication, forming an indistinct sinus. On the

dorsal valve the two middle plications are a little closer together, and

slightly more prominent near the front, than the others; while the de-

pressions separating them from these, each side, are a little wider and

deeper than those between the other plications." Hall, 1859.

This well-known and prolific species has a very extended geographic

distribution in both hemispheres, especially in eastern North America

and at many places in Bolivia, Brazil, the Falkland Islands, and in

South Africa. Its geologic distribution is also extensive. Near Cherry

Run, West Virginia, the writer collected two small examples in the New

Scotland zone and two medium-sized specimens in the Becraft. In no

way, other than in size, are these distinguishable. In the Lower Oriskany

of western Maryland, at many localities, this species is the commonest

fossil, and it occurs throughout not only this division but the Upper Oris-

kany as well. From the latter horizon come the best specimens and often

in considerable numbers.

Length 1.6 cm.; width 1.8 cm.

Occurrence.—Helderberg Formation, New Scotland Member.

Cherry Run, West Virginia. Becraft Member. Oriskany Formation,

Shriver Member. Common. Ridgely Member. Common.

Collections.—Maryland Geological Survey, U. S. National ]\Iuseum,

American Museum of Natural History.

Family MERISTELLIDAE

Genus WHITFIELDELLA Hall and Clarke

Whitfieldella ( ?) prosseri Grabau

Plate LXXIII, Figs. 34-3G

Meristella Icevis Whitfield, 1891, Ann. N. Y. Acad. Sci., vol. v, p. 510, pi. v,

figs. 6 and 7.

Meristella kvvis Whitfield, 1895, Ohio Pal., vol. vii, p. 411, pi. i, figs. 6 and 7.

Meristella Iwvis Sherzer, 1900, Geol. Survey Mich., vol. vii, p. 223, pi. xvii,

figs. 6 and 7.

Whitfieldella cf. lavis Grabau, 1900, Bull. Geol. Soc. Amer., vol. xi, p. 369,

pi. xxil, figs. ia-d.

Whitfieldella prosseri Grabau, 1910, Michigan Geol. Surv., Publication 2,

Geological Ser. 1, p. 152, pi. xxi, figs. 3, 8, 9, 12-13; pi. xxx, figs. 6-7.
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Description.—" Shell of medium size, elongate, with strongly convex

smooth valves. Pedicle valve arcuate from beak to base, greatest con-

vexity in the umbonal region. Beak curved to a 90° angle with the edge

of the valve apparently truncated by a circular foramen. The center of

the valve is marked by a median depression which begins a short distance

below the beak and extending forward gradually broadens without much

deepening. Near the anterior end this sinus is gently rounded, sometimes

almost flat bottomed. On the anterior end the sinus is marked by a slight

rounded projection. Surface marked by concentric striae which at in-

tervals in some specimens become strong wrinkles near the front.

" On the interior the deltidial margins are supported by delicate dental

septse. These arise from the bottom of the valve on either side of the

center and at first are inclined outwards for about one-half their height

and then turn rather abruptly upwards making a marked angle. Near the

upper end they bend outward again to the margins of the delthyrium.

" At the lower angle a thin short plate springs outward and upward con-

necting the septum with the shell. This plate is marked in the internal

mold by a pronounced slit, cutting the mold of the lateral rostral cham-

bers. The aspect of the whole is that of a broad spondylium resting on

the bottom of the valve and supported laterally by the secondary lamella.

Anteriorly the dental lamellse extend as low, slightly outward curving

ridges, which between them enclose a longitudinally striated muscular

area.

" Brachial valve subquadrangular, the width slightly greater than the

height ; somewhat less convex than the pedicle valve, and regularly arched

without median fold. In some ca?es the faintest longitudinal depressions

occur near the front, in the lateral third of the slope, thus giving a sug-

gestion of a median fold. The beak projects slightly above the cardinal

line, being incurved. The postero-lateral margins are more or less regular

curves, the antero-lateral ones have their outline curved to a larger radius

thus making the sinus appear rather truncate. The anterior margin is

slightly emarginate corresponding to the projection of the pedicle valve.

Surface marked by lines of growth and in some specimens by irregular

wrinkles. On the interior a strong sharp septum extends from the beak
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to something over one-third the distance to the front. Just below the beak

it divides at the top, carrjung a small but pronounced spondylium (crural-

ium). The sides of the spondylium cun'e out to the margin of the shell,

joining it about one-half way between the elongate, narrow dental socket,

and the beak.

" A characteristic pedicle valve measures : Length 25 mm. ; height 20

mm.
;
greatest width 16.25 mm." Grabau, 1910.

Occurrence.—Helderberg Formation, Keyser Member. Cherry Run,

West Virginia.

Collection.—Maryland Geological Survey.

[Maynard.]

WhITFIELDELLA ( ?) NUCLEOLATA (Hall)

Plate LXXIII, Pigs. 37-40

Atrypa nudleolata Hall, 1852, Nat. Hist. N. Y., Pal., vol. ii, p. 328, pi. Ixxlv,

fig. 10.

Merista nucleolata Hall, 1859, 12th Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 78.

Meristella nucleolata Whitfield, 1882, Geol. Wis., vol. iv, p. 321, pi. xxv, fig. 5.

Description.—" Shell round oval or oval ovoid; beak of the dorsal valve

often much extended, and incurved over the ventral valve; surface con-

centrically striated ; front of the shell indented, the indentation connected

with a depression or groove down, the center of the dorsal valve, and some-

times a similar one on the lower half of the ventral valve. This species

approaches very closely the A. nitida of the Niagara group, but is less

elongated, and the identation in front and the groove down the center of

the dorsal valve are more conspicuous in the species from the Coralline

limestone. There are sometimes, however, specimens which do not possess

these characters, and the shell is then not easily distinguished from those

in the Niagara group." Hall, 1852.

Occurrence.—Helderberg Formatiok, Keyser Member. Keyser,

West Virginia.

Collection.—Robert Gordon.

[Maynard.]
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WhITFIELDELLA ( ?) MINUTA n. sp.

Plate LXXIII, Figs. 41, 43

Description.—Shell small to miniite, elongated in a direction from beak

to base, giving to the shell a somewhat subovate outline. Both valves

strongly convex, gibbous to somewhat ventricose, lateral and antero-lateral

margins regularly rounded, cardinal margins convex, but these curves are

sharper than the curves of the anterior margin. Ventral valve the longer,

convex, gibbous to subventricose. Greatest convexity just posterior to the

middle of the valve. Beak slightly incurved, prominent, pointed, extend-

ing beyond that of the dorsal valve. Dorsal valve regularly convex,

gibbous, greatest convexity in the umbonal region ; beak pointed, incurved,

filling the delthyrium of the ventral valve. Surface smooth or marked by

very faint obscure concentric lines of growth and on exfoliated individuals

fine silk-like striations radiate from the beak. No fold or sinus on either

valve. In some individuals the anterior portion is prolonged into a modi-

fied linguiform extension, while in other individuals the anterior margin

is rounded.

Size of largest individual 3 mm. long and 3 mm. wide.

This species is distinguished by its minute size. There is no fold or

sinus on either valve.

Occurrence.—Heldekbeug Formation, Keyser Member. Devil's

Backbone, Roundtop.

Collection.—Marj^land Geological Survey.

[Maynard.]

Genus MERISTELLA HalP

The species of this genus are readily divided into two groups according

to the development of the fold and sinus. In the group with the oldest

representatives, which is also the one with the greatest number of species,

the ventral sinus becomes more and more accentuated in younger forma-

tions, while the anterior portion of this valve is tongue-shaped and may

^ For an emended description of this genus, see Hall and Clarke, 1893, Nat.

Hist. N. Y., Pal., vol. viii, pt. ii, p. 73.
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extend far upward into the dorsal fold. The median portion of the dorsal

valve is elevated or ridged and toward the anterior margin may or may not

bend ventrally, but usually remains nearly plane when the ventral shell

extension rises to meet this ridge. This is the M. arcuata group. Besides

this species there are in the Helderberg and Oriskany M. arcuuta aioha,

M. hlancha, M. lata, M. lenta, M. lentiformis, M. prcenuntia (Keyser),

M. piinceps, M. rostellata, M. subquadrata, and M. ( ?) vascularia.

The second section is devoid of the dorsal arcuation and the ventral

sinus is rarely well developed. This is the M. la:vis group and embraces

M. hella, M. Icevis, M. symmetrica, M. walcotii, M. gigantea, and M.

ivhitfieldi.

Mehistella prjenuntia n. sp.

Plate LXXIII, Figs. 43-46 ; Plate LXXIV, Figs. 1-4

Description.—This species is prenuntial of M. arcuata Hall and J/.

arcuata atoka Girty ' of the New Scotland member. Its variations are

many—even forms with rudimentaiy plications occur—but none appear

from which M. Icevis could have developed. All are somewhat arcuated

and an occasional specimen is present that could be readily regarded as a

small M. arcuata. However, the many variations of M. prcenuntia, all of

which are united by intermediate forms, pre\ent the reference of this

Keyser material to M. arcuata.

The characters of M. prcenuntia, when contrasted with M. arcuata, are

uniformly smaller growth, less dorsal arcuation almost always greater

elongation (often there is a linear dorsal sinus extending almost to the

beak), and the presence in many specimens of rudimentary plications.

The ventral sinus is also apt to be angulated or sharply bounded laterally,

sometimes quite so, and in such specimens the dorsal linear sinus is also

more prominent, causing the anterior margin to be slightly notched.

The angulation of the ventral sinus is carried to an extreme in the Indian

Territory M. arcuata atolca, which has a decidedly notched anterior

margin.

' Nineteenth Ann. Rept. U. S. GeoL Surv., 1899, p. 567, pi. Ixxi, figs. la-1/.
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M. prcenuntia is undoubtedly derived from the Keyser W. ( ?) prosseri,

which also has the linear dorsal sinus and subangulated ventral sinus.

The latter, however, is always a smaller shell, is never arcuated dorsally,

and there are no rudimentary plications. From the evidence at hand,

it would seem that M. whitfieldi varied in two main directions, first

towards elongation, rotundity, and reduction of the ventral sinus, result-

ing in M. Icevis and M. hella. The other line tended to accentuate the

ventral sinus, to obliteration of the linear dorsal sinus by arcuation of

this region, and to a more subquadrate outline of the shell, resulting in

the M. arcuata group.

Length 1.8 cm.; width 1.8 cm.

Occurrenae.—Helderberg Formation, Keyser Member. Abundant.

Keyser, West Virginia; Dawson, Corriganville, Tonoloway, Maryland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Meristella arcuata (Hall)

Plate LXXIV, Figs. 5-8

Merista arcuata Hall, 1857, Tenth Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 95, figs. 1-4.

Merista arcuata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 249, pi. xli, figs.

la-1/, 1861.

Meristella arcuata Hall, 1867, ibidem, vol. iv, p. 298, text figs. 1, 2.

? Merista Iwvis ? Meek and Worthen, 1868, Geol. Surv. 111., vol. iii, p. 376.

pi. vii, figs. 8a-8c.

Meristella arcuata Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii,

pi. xliii, figs. 1, 2; pi. xliv, fig. 5.

Description.—" Shell broad-ovate, sometimes transversely oval. Ven-

tral valve longitudinally arcuate, gibbous in the central and umbonal

region, having in front a shallow rounded depression scarcely reaching tlie

middle of the valve ; front margin (in old specimens) elevated and fitting

into the broad rounded sinus of the opposite valve. Dorsal valve often

abruptly elevated along the middle and sloping laterally, having no dis-

tinct mesial fold; beak incurved. Surface smooth, or marked by faint

concentric lines and occasional stronger wrinkles of growth." Hall, 1857.

This species, as a rule, is subquadrate in outline, but sometimes is con-
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spicuously elongated. The latter variety is usually referred to M. Icsvis,

but there is a character by which M. araiata is readily distinguished from

that species, as well as from M. hella and M. wJdtfieldi. This feature is

the extension of the deep and broad ventral sinus dorsally to meet the

median elevated portion of the dorsal valve.

In Maryland M. arcvaia occurs typically, and associated with it at

Corriganville has been found one elongate form that was at first mistaken

for M. Icevis. It is, however, an arcuate form. It is this elongate, arcuate

variety that Meek and Worthen also described and figured as M. Icevis

Vanuxem ( ?).

Length 2.8 cm. ; width 3 cm.

This species occurs in profusion in the New Scotland limestone wherever

these strata are exposed. A few localities only are given in the following

paragraph

:

Occurrence.—Helderberg Formation, New Scotland Member.

Devil's Backbone, Corriganville, 21st Bridge, Maryland ; Cherry Eun,

West Virginia; Warren Point, Pennsylvania. Becraft Member.

Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, New York State Museum,

U. S. National Museum.

Meristella lata (Hall)

Plate LXXIV, Figs. 9-11

Merista lata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 431, pi. ci, figs. 3a-3m,
1861.

Meristella lata Hall and Clarke, 1893, ibidem, vol. viii, pt. ii, p. 78, pi. xliv,

fig. 12.

Description.—" Shell subovate or subquadrate, sometimes longitudi-

nally oval. Ventral valve longitudinally arcuate, gibbous in the middle,

the greatest convexity about halfway from beak to base, with a shallow

depression in front which extends upwards not more than one-third the

length of the valve, and is not seen in young specimens : beak elevated and

closely incurved over the opposite one. Dorsal valve abruptly elevated in

the middle, and somewhat flattened at the sides.
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" Surface marked by a few strong lamellje indicating periods of growth,

and by finer parallel striae; while the entire surface is covered by faint

radiating striae. The casts of this species, in the dorsal valve, show the

mark of a median septum reaching more than halfway to the base. The

muscular impressions in the cast of the ventral valve are large and strongly

defined." Hall, 1859.

This species shows considerable variation in outline, in the development

of the sinus, and the prominence of the dorsal fold. Some specimens are

less transverse than is typical, the sinus may be nearly obsolete and the

dorsal fold in the anterior region considerably reduced. Such specimens

approach M. symmetrica, but none have been seen that are so symmetrical

as that species. As a rule, however, M. lata is readily distinguished from

the associated transverse forms by its large size, broad shallow ventral

sinus, and the ridged dorsal shell.

This widely distributed and common Oriskany Meristella is found

usually as internal casts.

Length 3 cm. ; width 2.8 cm.

Occurrence.—Helderberg Formation, Becraet Member. Cherry

Eun, West Virginia. Oriskany Formation, Eidgely Member. Cum-

berland, Maryland ; Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, American Museum of

N'atural Histor}'.

Meristella lentiformis Clarke

Plate LXXIV, Figs. 12, 13

Meristella lentiformis Clarke, 1900, Mem. N. Y. State Mus., vol. iii. No. 3,

p. 44, pi. vi, figs. 5-11.

Description.—"Shell unequally convex; outline transversely oval;

pedicle valve with short incur\ cd beak and narrow cardinal slopes bordered

by obtuse cardinal ridges diverging from the beak. Umbo slightly convex

or flat, the surface sloping to the sides very gradually. A median sinus

starts at the umbo and rapidly broadens, producing a general depression in

the pallial region, which is rather sharply deflected. The sinus is pro-
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duced into a lingiilaie extension at the anterior margin. The general

flatness of this valve is moi'e marlced in young shells, the anterior deflec-

tion becoming prominent with the increase of age. The brachial valve

has a full beak curved into the delthyrium of the opposite valve, and is

elevated medially into a broad ridge-like concavity terminating in a fold on

the anterior margin. The lateral slopes are gently concave. The surface

of both valves is smooth or bears only concentric growth lines.

" On the interior the apophyses and impressions are those characterizing

the genus. Particularly well developed is the broad, flabellate, muscular

scar of the pedicle valve and the median septum of the brachial valve,

extending for more than half the length of the shell. The brachial valve

resembles in its less extreme conditions that of the associated specimens

of M. lata, but the shell taken in its entirety cannot be confounded with

any other species." Clarke, 1900.

M. lentiformis is generally raucli smaller than M. lata. It is also far

more transverse, the ventral sinus more pronounced with the tongue-

shaped extension more protruding into the dorsal fold, and the dorsal

umbo more suddenly heaped than in M. lata. In the Lower Oriskany the

specimens are all small, but in the Upper Oriskany they attain a width of

30 mm. and a length of 25 mm.

Occurrence.—Oriskany Formation, Shriver Member. North

Branch, common, Winchester Eoad near Cumberland, common. Ridgely

Member. Cumberland.

Collections.—Maryland Geological Survey, U. S. JSTational ^luseum.

Meristella rostellata n. sp.

Plate LXXIV, Figs. 14, 15

Description.—Shell attaining a large size, elongate, rostrate, and sinu-

ate. Outline variable from elongate oval to subquadrate, with the greatest

width in the anterior third. Anterior margin a little drawn out into a

Ungulate extension owing to the ventral sinus. Ventral valve depressed

convex except in the rostral region, which is very convex, and the large

beak incurved over the dorsal shell; sinus narrow, shallow, and defined

only in the anterior third, terminating in a short but well-defined Ungulate
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extension. Dorsal valve decidedly rectangular posteriorly, regularly con-

vex excepting in the anterior third, where it is modified by a depressed

convex and narrow medial fold. Surface usually marked by strong varices

of growth. Interior characters very much like those of M. lata.

As a rule, species of Meristella are very variable in form, and this is the

case with M. rostellata. However, the elongate form will separate it from

M. lata, and the presence of a fold and sinus distinguish it from 21.

symmetrica. M. walcotti is a more obese species and less wide in the

anterior region than M. rostellata. M. ( ?) vascularia agrees in shape very

well with this species, but differs in not having the great incised muscular

pit of most Meristellas. M. princeps of the New York Becraft zone seems

to be the nearest in form, but the sinus and fold are far more pronounced.

Length 5 cm. ; width 4.5 cm.

Difficulties are always experienced in identifying small or immature

specimens of large Meristellas, and this is particularly the case with M.

rostellata. Some specimens will undoubtedly be mistaken for small elon-

gate individuals of M. lata, and because of the imperfect preservation one

cannot be certain of their reference to either species. With mature ex-

amples there need be no great difficulty.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Meristella symmetrica n. sp.

Plate LXXIV, Figs. 16-19

Description.—The large size, thin shell, nearly round outline, sym-

metrical and regularly biconvex form, without fold or sinus, distinguish

this species from the associated Meristellas. Some specimens are more

elongate than others, but none can be said to be elongate. The average

size is 38 mm. long by 35 mm. wide, but a specimen found by Mr. Gordon

measures 60 mm. in length by 60 mm. in width. The ventral muscular

pit is somewhat narrower and less deeply excavated than in M. lata.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collections.—Maryland Geological Survey, U. S. National Museum.
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Genus MERISTA Suess

MeRISTA TYPA (Hall)

Plate LXXIV, Figs. 20-24

Camarium typum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 487, pi. xcva.

figs. 2a, 3, 5, 6, 1861.

Camarium elongatum Hall, 1859, ibid., p. 488, pi. xcva, fig. 4.

Merista typum Hall, 1860, 13th Ann. Rept. N. Y. State Cab. Nat. Hist., p. 93,

figs. 10-13.

Merista typa Hall and Clarke, 1893, Nat. Hist. N. Y., Pal., vol. viii, pt. ii, pi.

xlii, figs. 7-12.

Description.—" Shell short-oval or subelliptical, length but little

greater than the widths very ventricose or subglobose. Ventral valve much

the larger, extremely arcuate, the curvature from beak to base being some-

what more than half a circle; most gibbous on the umbo and near the

front, which is bent abruptly upwards, and produced into a broad rounded

extension: beak incurved, thin and pointed; umbonal slopes sharply

angular, subparallel to the cardinal margin, with a moderately broad,

smooth and slightly concave space between; foramen large, triangular,

reaching nearly to the extremity of the beak. Dorsal valve most gibbous

on the umbo, elevated in front into a prominent mesial fold; the sides

curved downwards, and produced to meet the receding edges of the oppo-

site valve: beak rather large, incurved beneath the opposite beak, and

apparently filling its foramen. The interior of the ventral valve has

a deep large rostral cavity, and a more or less highly arched trans-

verse septum, which, rising from beneath the rostral cavity, extends

to near the middle of the valve, and reaches about two-thirds across its

transverse diameter. From the bases of the dental plates, rise two diverg-

ing thickened elevated ridges, which extend to the sides of the arching

septum, and, uniting with it, gradually die out upon its surface. Surface

of the shell, when sufficiently well preserved, bears evidence of faint

radiating striae." Hall, 1859.

Length 2.5 cm.; width 2.1 cm.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone, Cash Valley, Viaduct and Market Street Bridge Cumberland.

Collection.—Maryland Geological Survey.

29
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MOLLUSCA^
Class PELECYPODA

Order PRONODESMACEA
Section PALAEOCONCHA

Family GRAMMYSIIDAE

Genus GRAMMYSIA Verneuil

Grammysia sp. ?

Plate LXXV, Pig. 1

Description.—An incomplete individual, evidently belonging to this

genus has been found in the Keyscr member. It is the only representative

of the genus that has been found in the state. The specimen being broken

off just posterior to the beaks prevents determination but it probably is a

new species.

Occurrence.—Helderberg Formation-, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.

[Maynard.

Section SCHIZODONTA

Superfamily PTERINACEA

Family PTERINEIDAE

Genus PTERINEA Goldfuss

Pteeinea halli Clarke

Plate LXXVIII, Figs. 11, 12

Avicula securiformis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 290, pi.

liii, figs. 11-14, 1861.

Pterinea halli Clarke, 1903, Bull. N. Y. State Mus., No. 5, p. 495.

Description.—" Shell subrhomb ovate, slightly oblique ; length and

height varying from nearly equal, to the height one-fourth greater than

' The authors responsible for the text of the Mollusca are indicated for each
species.
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the width, moderately convex in the middle and on the umbo: anterior

margin long, slightly concave above and curving to the base; posterior

margin below the sinus, somewhat abruptly curving into the broad rounded

basal margin : anterior wing small, trigonal, subacute, distinctly sepa-

rated by a sinus from the body of the shell
;
posterior wings large, subacute

at the extremity, not strongly distinct from the body of the shell, extend-

ing as far as, or a little beyond, the margin of the shell ; marginal sinuosity

long and shallow. Surface marked by moderately strong radiating costge

and strong elevated concentric striae." Hall, 1859.

To this species is referred a fragment which has the sculpture and out-

line, as far as this latter can be made out, of Hall's species. It is freely

admitted that such reference is a mere conjecture.

Occurrence.—Oriskany Formation, Eidgely Me^iber. Cumberland.

Collection.—George M. Boeder.

[Ohern.]

Genus LEPTODESMA Hall

Leptodesma ? sp.

Plate LXXV, Fig. 3

Description.-—Three incomplete internal casts whose outlines and other

characters cannot be made out with certainty are tentatively referred to

this genus. The ligamental area is long and wide and longitudinally

striated. Beneath the beaks are several fine transverse teeth, and posterior

to the beak is a hinge margin evidently corresponding to a tooth in the

shell. The anterior extremity seems to be neither nasute nor auriculate.

The anterior muscular impression is small and deep. In the cast the

position of pallial line is marked anteriorly by a sharp ridge. A part of

an exterior from the same rock mass shows the surface of the shell to be

marked only by irregular concentric growi;h lines.

Length 5.5 cm. ; height 4.5 cm.

Occurrence.—Ohiskany Formation, Eidgely Member. Eock Enon

Springs, Virginia.

Collection.—U. S. National Museum.

[Ohern.]
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Family AMBONYCHIIDAE
Genus MYTILARCA Hall

Mytilarca maeylandica n. sp.

Plate LXXV, Figs. 3, 4

Description.—Shell inequivalve, slightly inequilateral, convex, de-

pressed, subtrigonal in outline; anterior side concave beneath beaks,

thence broadly rounded, antero-ventral margin truncate, posterior ex-

tremity sharply rounded to subangular. Beaks prominent, approximate.

Loft valve convex, the maximum inflation being in the umbonai region

;

right valve less convex, much depressed toward ventral side. Muscular

markings and exterior ornamentation not seen.

Length 20 mm. ; height 24 mm.

The specimen figured is a cast of the interior, the only individual seen.

The truncation of the postero-ventral side seems due, in part at least, to

poor preservation, and the irregularity in the outline of the anterior

margin is caused by mechanical displacement of a portion of the cast.

The precise horizon from which this species comes is unknown.

Occurrence.—Helderberg Formation. Cumberland.

Collection.—George M. Eoeder.

[Ohern.]

Mytilarca cordiformis (Hall) ?

Plate LXXV, Figs. 5, 6

Megamhonia cordiformis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 278,

pi. 1, figs. 6a, 6, 1861.

Description.—" Shell cordiform, extremely gibbous from the base up-

wards to the umbones, which are elevated and incurved, not compressed at

the basal or lateral margins ; anterior cardinal extremity slightly auricu-

late, the prominence covering the muscular impression small. Surface

marked by concentric lamellose strife." Hall, 1859.

Two specimens in the collection of Mr. George M. Roeder from an un-

known horizon appear to belong to this species. In both specimens both

valves are present. The individuals are smaller than Hall's figure but in

other respects are very similar.

Occurrence.—Helderberg Formation. Cumberland.

Collection.—George M. Eoeder. [Ohern.]
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Subgenus PLETHOMYTILUS Hall

MyTILARCA (PLETirOMYTILUS) ROWEI n. Sp.

Plate LXXV, Fig. 7

Description.—Shell equivalve; not strongly inequilateral; gibbous;

broadly ovate ; umbonal slope expanding somewhat rapidly from umbones

to about one-fourth or cue-third the length of the shell, then arching

broadly and gently to the postero-basal margin, sloping gradually to the

postero-dorsal and suddenly to the antero-basal margin; postero-dorsal

margin almost rectilinear to about three-fourths the length of the shell,

posterior extremity subcircularly rounded, basal margin broadly rounded,

anterior margin rectilinear (?) to beak; beaks prominent, approximate.

Surface of interior smooth, interrupted irregularly by broad, often dis-

continuous, concentric furrows. Hinge-line not seen.

Greatest length 73 mm.
;
greatest width 55 mm.

All the specimens seen are casts of the interior, but there is little

doubt as to the generic affinities. The naming of the species is a humble

compliment to the late Dr. K. B. Eowo.

Occurrence.—Oriskany Formation, Eidgely Member. Hancock.

Collection.—Maryland Geological Survey.

[Ohern.]

Genus AMPHICCEUA Hall

AMPHICQiLIA ULRICHI n. Sp.

Plate LXXV, Figs. S-10

Description.—Broadly triangular subovate in outline. Length and

height about equal. Valves equal, somewhat gibbous from the center to

the beaks, sloping abruptly to the anterior margin, while the decline from

the most gibbous portion of the shell to the posterior and ventral margins

is more gradual, giving to the shell a cuneiform profile. The cardinal line

arcuate. Cardinal slopes concave in the vicinity of the beak in the casts.

Anterior and posterior cardinal margins and ventral margin regularly

rounded. In the posterior portion of the shell at the point of greatest

length, the shell is extended making the form inequilateral. The umbones
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in the better preserved individuals are equal and opposite, broad and

gibbous, and are curved inward and forward over the hinge-line and placed

considerably anterior to the middle. Surface of both valves marked by

moderately strong radiating costa3. The costse are low, rounded, and

simple, six or seven occupying the space of 5 mm. in the umbonal region,

the costas are indistinct toward the base in the individuals at hand, but

the general appearance indicates that they become wider toward the base.

Shell varying in size from small individuals to quite large ones for this

genus.

This species most closely resembles Amphicoelia costata (Hall and

Whitfield) of the Niagara of Ohio. It differs, however, in being less

ventricose, the beaks are more nearly central, and the costse are more

numerous.

Occurrence.—Helderbeeg Formatiox, Iveyser Member. Iveyser,

West Virginia.

Collection.—U. S. National Museum.

[]\Iaynard.]

Family PINNID/E

Genus PALEOPINNA Hall

Paleopinna lata n. sp.

Plate LXXVI, Fig. 1

Description.—Shell large, very oblique, axis and hinge-line making an

angle of about 23°; greatest length to greatest height as about 3 to 4

:

anterior margin truncate and emarginate, ventral margin broadly and

regularly curving, posterior margin more rapidly rounding and recurving

to meet the hinge-line; left valve gibbous in middle and anteriorly, de-

pressed posteriorly and dorso-posteriorly ; right valve not known. Umbo

wide, beak probably extending to posterior limit of body; a narrow ridge

extending from beak ( ?) along hinge-line to posterior end of dorsal

margin. Interior marked by broad obsolete growth lines. Exterior un-

known.

Length 8.75 cm.; height 6 cm.

The description is from the cast of the interior of the left valve of a

single specimen. It has all the marks of this genus and is readily separable
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from the other species of this genus by its great breadth. A part of the

postero-dorsal extremity and of the beak is broken ofl".

Occurrence.—Oriskany Formation, Eidgely Member. Hancock.

Collection.—Maryland Geological Survey.

[Ohern.]

Family PTERIIDAE

Genus ACTINOPTERIA Hall

Actinopxeria communis (Hall)

Plate LXX\a, Figs. 2-4

Avicula communis Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 286, pi. lii,

figs. 1-7; pi. liii, figs. 1, 4, 6, 1861.

Actinopteria communis Clarke, 1900, Mem. N. Y. State Mus., No. 3, vol. lii, p.

34, pi. iv, figs. 1, 2.

Actinopteria communis Waller, 1903, Pal. N. J., vol. ill, p. 292, pi. xxxi, fig. 21.

Description.—" Shell obliquely ovate ; the left valve gently convex in

the middle, and becoming gibbous towards the beak, which in the young

shell is narrow and projecting above the hinge-line; right valve flat or

gently concave in the middle and below, and becoming slightly convex on

the umbo; anterior side gently curving to the base which is broadly

rounded, the curvature of the posterior side being more abrupt : anterior

wing small, trigonal, obtuse at its extremity, strongly defined from the

body of the shell : posterior wing three times as long as the anterior wing,

obtusely or subacutely pointed, extending more or less beyond the margin

of the shell, concave on the outer or lateral margin, its junction with the

body of the shell not strongly defined.

" Surface of the left valve marked by slender, sharply defined, rounded

radii, the principal of which are distant from two to four or five times their

width, and the spaces occupied by one, two or three finer interstitial radi-

ating strice (these radii are but faintly, and sometimes not at all per-

ceptible on the posterior wing, except along its upper margin, while they

are not seen on the anterior wing) ; concentrically marked by fine lamellose

strige, which, in the more perfectly preserved surfaces, are elevated and sub-

imbricating : these strige are usually conspicuous on both the anterior and

posterior wings. Surface of the right valve marked by broader and

scarcely elevated radii and less defined concentric striaa.'' Hall, 1859.



456 SvsTi'.MATic Palkontology

This species is rare in the Lower Devonian of Maryland. That it is

subject to wide variations is apparent from Hall's figures, and it may

be questioned whether that author has figured but one species. However,

no further light can be obtained from the few Maryland forms.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land, Tonoloway ? Coeymaxs Member. Dawson, Corriganville. New
Scotland Member. Dawson, Devil's Backbone. Horizon unknown.

Miller's Spring, Cedar Cliff, West Virginia. Oriskany Formation.

Locality not known.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Actinopteria communis (Hall) var.

Description.—A few imperfect specimens from the Oriskany resemble

in a general way .1. communis (Hall). The left valve shows fine, alter-

nating striae, crossed by finer, concentric strife, giving to the whole a can-

cellated effect which is somewhat more marked on the posterior wing.

These specimens are very like those figured by J. M. Clarke under this

species and may be wholly identical with them. It seems best, however,

to designate them as a variety, but their fragmentary condition will not

permit definition.

Occurrence.—Oriskany Formation, Eidgely Member. Winchester

Eoad and Millers Spring near Cumberland.

Collection.—Maryland Geological Survey.

[Ohern.]

Actinopteria textilis (Hall)

Plate LXXYI, Fig. 5

Avicula textilis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 288, pi. lii, figs.

9, 10 ?; pi. liii, figs. 2, 3, 5, 7, 10, 1861.

Actinopteria textilis Weller, 1903, Pal. N. J., vol. iii, p. 332, pi. xliii, figs.

13, 14.

Description.—" Body of the shell obliquely subovate ; length about once

and a half the height, becoming regularly convex from the base, gibbous

in the middle, and gently depressed along the line of junction with the
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posterior wing; ventral margin very regularly and broadly curved ; hinge-

line greatly extended : posterior wing long, nearly three times its greatest

width, the extremity extending beyond the margin of the shell, the margin

moderately sinuate. Surface marked by regular strong radiating ribs,

which, at the base, are distant from each other three times their width ; the

intermediate space marked by a central finer ray, and, on each side between

it and the larger costse, are one or two still finer rays, which are scarcely

perceptible to the naked eye : these are crossed by concentric ridges, giving

a cancellated surface and a slightly nodose character to the larger costse.

The wing is marked by strong radiating and concentric strice, which are of

nearly equal size, and slightly nodose at their junction." Hall, 1859.

Length 4.7 cm. ; height 4.5 cm.

Occurrence.—Helderberg Formation, N"ew Scotland Member.

Cumberland, Dawson.

Collections.—Maryland Geological Survey, George M. Eoeder.

[Ohern.]

ACTINOPTERIA TEXTILIS VAR. ARENARIA (Hall)

Plate LXXVII

Avicula textilis var. arenaria Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 4C5,

pi. cix, figs. 1, 2; pi. ex, fig. 2, 1861.

Avicula textilis var. arenaria Weller, 1903, Pal. N. J., vol. iii, p. 360, pi. 1,

fig. 1.

Description.—" Shell large, obliquely subovate ; the proportions of

length and height variable. Left valve becoming moderately and regularly

convex from the base, the greatest convexity being about the first third

below the hinge-line. Posterior wing large, extending along the margin

of the body of the shell halfway from beak to base. Anterior wing small,

triangular, wrinkled. The right valve is slightly concave, smaller than the

other, faintly marked by the radiating ribs, which sometimes are scarcely

seen. Surface marked by strong radiating ribs sometimes regularly

dichotomizing and subequal, and in other specimens quite unequal, showing

a few stronger ribs, with several finer ones between, and these are crossed

by strongly elevated imbricating lamella?." Hall, 1859.
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Several specimens from the Oriskany of the state are referred to this

variety. The close resemblance between A. communis, the typical A.

textilis and the varietal form, casts doubt upon the identification of the

forms as they occur in Maryland.

Occurrence.—Okiskany Formatiox, Ridgely Member. Warren

Point, Pennsylvania; west side of Queen's Point opposite Keyser, Miller's

Spring, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

ACTINOPTERIA VIRGINICA n. Sp.

Plate LXXVIII, Figs. 1, 2

Description.—Body of the shell obliquely ovate, gibbous, maximum in-

flation about one-third the distance from the beak to the base. From this

point the shell arches rapidly to the beak and gently to base; contracts

rapidly on either side of the umbo near the beak and less so as the distance

from beak increases; beaks not prominent; posterior wing not sharply

separated from body, convex; anterior wing not seen; anterior extremity

suddenly rounded, basal margin broadly and regularly arcuate, posterior

extremity broadly rounded; surface of body covered by low, arched,

radiating ribs, between which, toward the margin, finer ones are inter-

posed
;
posterior wing unornamented. Hinge-line straight.

The description is from a cast of the interior of a left valve which is

not quite complete. The species bears some resemblance to A. recticosta

Hall, but the general outline and the character of the radiating ribs at

once separate it. Another imperfect cast in the Maryland Geological

Survey collection is doubtfully referred to this species. It is, however,

more oblique, the large ribs are smaller and the small ones larger in pro-

portion than the specimen described. It is not improbable that further

collections will separate this as another species, the material now in hand

not warranting such procedure.

Length 6.5 cm. ; height 4.5 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Near Foun-

tain, four miles southwest of Keyser, West Virginia ; Hancock, Maryland.

Collections.—^Maryland Geological Survey, U. S. National Museum.

[Ohern.]



Maryland Geological Survey 459

ACTINOPTERIA RETICULATA Weller

Plate LXXVI, Fig. 6

Actinopteria reticulata Weller, 1903, Pal. N. J., vol. iii, p. 245, pi. xxii, fig. 3.

Description.—" Left valve large, subrhomboidal in outline ; the body

subovate, with an obliquity of 27° between the hinge-line and the umbonal

ridge; beak but slightly elevated above the hinge-line. Anterior margin

nearly straight or slightly sinuate, forming a rounded angle of about 80°

with the hinge-line; basal margin regularly curved; posteriorly it

rounds more abruptly into the nearly straight or slightly sinuate posterior

margin which is nearly parallel with the anterior margin. Posterior wing

large, slightly convex, limited below by a moderately distinct, rounded

sinus; the posterior cardinal extremity obtuse. The body of the shell is

marked by conspicuous, concentric lines of growth and by more or less

discontinuous, radiating costs. Near the margin of the shell the con-

centric lines are more crowded and the radiating costge are less con-

spicuous, but on the upper portion of the shell the two sets of markings

give to the surface a nodose appearance. The posterior wing is marked

like the body of the shell, but the radiating markings are much less con-

spicuous. Eight valve unknown.

" The dimensions of the type specimen are : Height 35 mm. ; oblique

length from beak to postero-basal extremity 48 mm. ; length of hinge-line

29 mm." Weller, 1903.

The individual specimen at hand is badly broken and consists of only

one valve. The general character of the shell agrees with this species and

the body of the shell is marked by conspicuous concentric lines of growth

and by more or less discontinuous radiating costas. There is little doubt

as to the identification, although the individual is only in part preserved.

Occurrence.—Helderberg Formatiox, Keyser ]\[ember. Keyser,

West Virginia.

Collection.—U. S. Xntional ^Museum.

[Maynard.]
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Genus AVICULA Klein

AvicuLA kecticosta Hall?

Plate LXXVI, Fig. 7

Avicula rccticosta Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 466, pi. cix,

fig. 3, 1861.

Description.—" Shell slightly oblique, subrhomboidal : hinge-line

greater than the greatest width of the shell below; width equal to about

once and a third the height, very moderately convex. Posterior wing large,

extending nearly as far backwards as the posterior margin of the shell.

Anterior wing smaller, triangular, slightly concave on the outside. Sur-

face marked by strong dichotomizing subequal ribs, which proceed prin-

cipally in pairs from the umbo to the margin of the shell. Posterior wing

with fine radiating ribs and close concentric laminae; the anterior wing

being marked only by the concentric striae." Hall, 1859.

To this species is referred, doubtfully, a single fragmentary individual.

Occurrence.—Oriskany Formation. Locality unknown.

Collection.—Eobert H. Gordon.

[Ohern.]

Section ISODONTA

Family PECTINIDAE

Genus AVICULOPECTEN McCoy

AvICULOPECTEN ( ?) CUMBERLANDENSIS n. Sp.

Plate LXXVIII, Fig. 3

Description.—Shell subcircular, length and height about equal ; slightly

oblique ; left valve gibbous, the maximum inflation being anterior to the

center of the shell which curves thence steeply to the anterior, and much

less so to the basal and posterior margins ; anterior margins broadly sinuate

at junction of anterior wing and the body of the shell, thence slightly

convex outward to anterior extremity, thence the margin is almost semi-

circular to the posterior wing which is widely sinuate, the maximum ex-

cavation being at about two-thirds the distance from the extremity of the

wing to the body of the shell ; anterior wing small, concave
;
posterior wing
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large, convex, the extremity being nearly a right angle and on line with

the posterior extremity of the body ; hinge-line straight, equal to greatest

width of shell. Surface of body ornamented with coarse, radiating ribs

which are subequal on the anterior, and alternating on the central and

posterior parts ; the radiating ribs are crossed by finer concentric striae

and irregular growth lines; surface of posterior wing ornamented with

alternating ribs which are somewhat finer than those of the body and

crossed by concentric strias, the two sets of markings giving a cancellated

eifect.

Eight valve and interior not seen. The description is from a single left

valve, which is figured. The label has been lost but the specimen is no

doubt from the Helderberg as is shown by other fossils in the rock mass.

Length about 5 cm. ; height 5.3 cm.

Occurrence.—Helderberg Formation. Locality unknown.

Collection.—Maryland Geological Survey.

[Ohern.]

Aviculopecten tenuilamellatus (Hall)

Plate LXXVIII, Fig. 4

Avicula tenuilamellata Hall, 1859, Nat. Hist. N. Y., Pal., vol. Hi, p. 281, pi. li,

figs. 1 and 2, 1861.

Description.—"Shell orbicularly subovate: left valve scarcely convex;

right valve flat; hinge-line straight, shorter than the greatest width of

the shell : anterior wing small, short, acute, separated from the body by a

deep narrow sinus, not extending as far forward as the anterior margin of

the shell; posterior wing short, broader than the anterior, acute at the

extremity, not extending to the line of the posterior margin of the shell.

Surface marked by a few unequal concentric wrinkles, and by fine, closely

arranged, elevated, subimbricating, lamellose stris, which extend over

the wings in like manner. Central portion of the shell marked by faint

radiating strijE." Hall, 1859.

This shell is cited by Hall as occurring in the Lower Helderberg rocks

of Albany and Schoharie counties, New York. The individual at hand is

a badly weathered left valve probably of this species.
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Occurrence.—Helderberg Formation, Iveyser Member. Keyser,

West Virginia.

Collection.—U. S. National Museum.

[Maynard.]

Section DYSODONTA

Superfamily MYTILACEA

Family MODIOLOPSIDAE

Genus MEGAMBONIA Hall

Megambonia lamellosa Hall

Plate LXXVIII, Fig. 5

Megam'bonia lamellosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 467, pi. cix,

figs. 5, 6, 1861.

Description.—" Shell obliquely ovoid, very gibbous in the middle and

towards the umbo ; the body of the shell rather abruptly narrowed above

the middle. Anterior wing short, rounded, very convex, separated from

the body of the shell by a broad rounded depression, leaving a sinus in the

margin. Posterior wing broad triangular, extending more than two-thirds

the entire length of the posterior slope ; its junction with the body of the

shell marked by a depression. Surface marked by concentric lamellose

striae, wiiich, on some parts of the specimens, are very prominent. Faint

remains of radiating striaj are somei:imes perceptible on the casts." Hall,

1859.

It has been found only in the form of casts, but is not uncommon in the

Oriskany of Maryland.

Length about 3.5 cm. ; height 2.5 cm.

Occiirrence.—Oriskany Formation, Ridgely Member. Queen's

Point opposite Iveyser, Miller's Spring, and Knobly ]\Iountain, West

Virginia; near Cumberland, Hancock, Maryland.

Collections.—Maryland Geological Survey, IT. S. National Museum.

[Ohern.]
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Order TELODESMACEA
Superfamily CYPRICARDIACEA

Family PLEUROPHORIDAE

Genus CYPRICARDINIA Hall

Cypricardinia cf. lamellosa Hall

Plate LXXVIII, Figs. 6, 7

Cypricardinia lamellosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 266, pi.

xlixa, figs, la, b, c, 1861.

Description.—" Shell subovoid, gibbous ; umbones slightly elevated

;

anterior extremity abruptly rounded and extending little beyond the beak,

somewhat contracted on the base anterior to the middle, with an unde-

fined depression extending thence nearly to the umbones; posterior slope

prominent, with a scarcely defined ridge; cardinal margin compressed,

obliquely subtruncated above and rounded towards the base. Surface

marked by strong elevated distant lamellae; the surface of each one show-

ing under a magnifier, distinct radiating strife, and sometimes another

set of striae cancellating the first." Hall, 1859.

Occurrence.—Helderberg Formation, Keyser Member. Keyser,

West Virginia.

Collection.—U. S. Xational Museum.

[Maynard.]

Cypricardinia sublamellosa Hall

Plate LXXVIII, Fig. 8

Cypricardinia sublamellosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 267,

pi. i, fig. 1, 1861.

Description.—" Shell transversely elongated ; anterior extremity con-

tracted ; umbones very depressed
;
posterior slope convex, without a de-

fined ridge; extremity somewhat acutely rounded. Surface marked by

rounded concentric strife or ridges, which are more prominent on the

posterior half of the shell." PTall, 1859.
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Occurrence.—Hei.derberg Formation, New Scotland ]\[embeii.

Devil's BackboDe.

Collection.—Maryland Geological Survey.

[Ohern.]

INCERTAE SAEDES

Genus ILIONIA Billings

Ilionia sinuata (Hall)

Plate LXXVIII, Figs. 9, 10

Anatina ? sinuata Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 265, pi. xllx,

figs. Za-d, 1861.

Description.—" Shell thin, equivalve, compressed, inequilateral, sub-

rhomboid, with the posterior side much wider than the anterior; posterior?

rounded, much compressed near the extremity, with a distinct shallow

groove extending from near the beak obliquely to the postero-basal margin,

and a second broad groove extending from the hinge-line, immediately

behind the beak, vertically to the base of the shell, each one producing a

slight sinuosity in the margin of the shell : umbones vertical, or not per-

ceptibly inclined to either side of the shell ; anterior cardinal slope nearly

fiat, compressed and subalate. Surface concentrically marked with fine

subimbricating striae, which are undulated in passing over the depressed

lines on the anterior side of the shell." Hall, 1859.

Several specimens from an unknown horizon in the Lower Helderberg

are referred to this species but not without doubt. All are in the form of

interior casts and none have the outline sufficiently complete to permit

restoration. Nevertheless, from the entire collection enough can be

gathered to show a very close resemblance to Hall's figures and descrip-

tion. The Maryland forms are in general much larger than those figured

by Hall.

Occurrence.—Helderberg Formatton-. East of Martin Mountain,

Allegany County, on road leading to Eush.

Collection.—Maryland Geological Survey.

[Ohern.]
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Class GASTROPODA
Subclass STREPTONEURA

Order ASPIDOBRANCHIA

Suborder RHIPIDOGLOSSA

Family PLEUROTOMARIDAE

Genus PLEUROTOMARIA Defrance

Pledrotomaria labrosa Hall

Plate LXXX, Fig. 1

Pleurotomaria labrosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 339, pi.

Ixvi, figs. 1-5; pi. Ivii, figs. 6a, &, 1861.

Description.—" Shell rhomboid ovate. Spire little elevated above the

body of the shell : volutions three or four ; the upper ones small and

moderately increasing, the last one ventricose, much expanded on the

outer side, and subangular : aperture broadly ovate ; the columellar lip

extremely thickened, the callosity extending to the outer lip. Surface

marked by prominent spiral ridges with wider furrows between, and, on

the upper part of the volution, by a broader band or groove, which is mar-

gined by carinas: lines of growth marked by strong elevated lamellose

strife, which are undulated in passing over the spiral ridges ; those mark-

ing the broader spiral band are less strongly elevated, and make a single

retral curve, indicating the marginal sinus." Hall, 1859.

Occurrence.—Helderberg Formatiox, New Scotland Member.

Cumberland.

Collection.—George M. Eoeder.

[Ohern.]

Family BELLEROPHONTIDAE

Genus BELLEROPHON Montfort

Bellerophon cf. auriculatus Hall

Plate LXXIX, Figs. 1, 2

Bellerophon auriculatus Hall, 1852, Nat. Hist. N. Y., Pal., vol. ii, p. 334, pi.

Ixxvi, figs, la, 6.
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Description.—"Convohite; volutions somewhat flattened from the

dorsal side ; last volution rapidly enlarging ; aperture expanded, curving

outwards and nearly reflexed at the lateral angles. The remains of a

carina, with arched striae diverging therefrom, are visible upon the dorsal

side." Hall, 1852.

Several specimens in the collection of Mr. Boeder are tentatively re-

ferred to this species. In general aspect they resemble Hall's figures very

closely, but are much smaller. Precise horizon unknown.

Diameter of shell 1.5 cm. ; of aperture 1.5 cm.

Occurrence.—Helderberg Formation. Cumberland.

Collection.—George M. Boeder.

[Ohern.]

BeLLEROI'HON HELDERBERGI^gi n. sp.

Plate LXXIX, Figs. 3, 4

Description.—Convolute, volutions somewhat flattened dorso-ventrally

;

last volution expanding rapidly, aperture expanded. Umbilicus small.

Dorsal carina pronounced. Surface ornamentation unknown.

This species difl;ers from Bellerophon auriculatus in its more rapidly

expanding volutions and distinct dorsal carina.

Diameter of shell 1.4 cm.; of aperture 1.5 cm.

Occurrence.—Helderberg Formation, Keyser Member. Cash Valley.

Collection.—U. S. National Museum.

[Maynard.]

Genus CYRTOLITES Conrad

Cyrtolites expansus Hall

Plate LXXIX, Figs. 5, 6

Cyrtolites ? expansus Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 479, pi. cxiv,

figs. 4, 5, 1861.

Cyrtolites expansus Clarke, 1900, Mem. N. Y. State Mus., vol. ill, No. 3, p. 28,

pi. iii, figs. 20-23.

Description.—" Shell obliquely depressed conical ; the apex incurved,

but making scarcely or no more than, a single volution, very rapidly ex-

panding from the apex ; the body vantricose ; subcarinate on the dorsum :
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aperture nearly circular. Surface of cast marked by faint transverse

ridges and finer longitudinal striiie." Hall, 1859.

"
. . . . characterized : 1 by the sharply concentric lamellae of the sur-

face ; 2 by the broadly expanded aperture ; 3 by the well-defined median

ridge on the earlier parts of the shell, on which the striae have a pronounced

retral bend, the ridge being obsolete at the margin." Clarke, 1900.

In the collection of Mr. George M. Boeder is to be found the only entire

specimen which the writer has seen from Maryland. The agreement with

Hall's description is very exact.

Diameter of shell 6.2 cm. ; of aperture 4.75 cm.

Occurrence.—Oriskany Formation, Ridgely Membeb. Williams

Road near Cumberland.

Collections.—Maryland Geological Survey, George M. Roeder.

[Ohern.]

Order CTENOBRANCHIATA
Suborder PLATYPODA

Superfamily GYMNOGLOSSA
Family PYRAMJDELLIDAE

Genus LOXONEMA Phillips

LoXOXEilA FITCHI Hall

Plate LXXIX, Fig. 7

Loxunema fitchi Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill. p. 296, pi. liv, figs. 9,

lltt. b, 1861.

Description.—" Shell subfusiform, very gradually attenuate : volutions

seven or eight. Surface unknown." Hall, 1859.

Volutions broadly arched, wide, suture deeply impressed. A few im-

perfect casts which may be from the Helderberg agree well with Hall's

description and figures. In the state of their preservation no further

features can be observed.

Occurrence.—Helderberg Formation. Tonoloway.

Collection.—^laryland Geological Survey.

[Ohern.]
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LOXONEMA pp.

Plate LXXIX, Fig. 8

Description.—Pyramidal, apical angle small; volutions convex, their

height about two-thirds of their diameter. Sutures straight, moderately

deep. Surface ornamentation unknown.

Length 25 mm. ; diameter of largest volution 9 mm.

The generic relations of this species are unknown. It differs from

Loxonema fitcM in its less oblique volutions. It resembles Loxonerna sp.

described by Weller ' from the Decker Ferry of New Jersey.

Occurrence.—Helderberg Formation, Keyser Member. Cash A'alley.

Collection.—Maryland Geological Survey.

[Maynard.]

Superfamily TAENIOGLOSSA

Family LITTORINIDAE

Genus HOLOPEA Hall

HOLOPEA sp.

Description.—A large specimen, coming from an unknown horizon in

the Lower Devonian, was studied, which evidently belongs to this genus,

but whose condition of preservation does not permit identification or de-

scription. In general aspect it is not unlike H. antiqua, but any attempt at

further identification is hazardous till further collections are made.

Occurrence.—Helderberg Formation. Cumberland.

Collection.—George M. Boeder.

[Ohern.]

HoLOPEA sp.

Plate LXXIX, Fig. 9

Description.—The large specimen figured represents a form which

is referred with doubt to this genus. A part of the body whorl has been

broken off, all surface features have been obliterated and the whole shell

» Pal. N. J., vol. iii, 1903, pi. xxii, fig. 11.
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laterally compressed, thus making identification impossible. The writer

is very much in doubt as to the horizon to which this specimen belongs.

Length 4 cm. ; diameter 3.2 cm.

Occurrence.—Helderberg Formation. Cumberland.

Collection.—George M. Boeder.

[Ohern.]

Genus ORTHONYCHIA Hall

Orthonychia toktuosa (Hall)

Plate LXXIX, Figs. 10-12

Platyceras tortuosum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 472, pi. cxiii,

figs. 1-5, 1861.

Orthonychia tortuosa Clarke, 1900, Mem. N. Y. State Mus., vol. iii, No. 3, p. 30.

Platyceras tortuosum Weller, 1903, Geol. Survey N. J., Pal., vol. iii, p. 362,

pi. xlix, figs. 13-17.

Descnption.—" Shell spirally ascending, making a little more than one

free volution : volutions widely separated, very gradually increasing in

size towards the aperture, which is scarcely expanded; peristome very

oblique. A broad spiral fold sometimes marks the inner side of the spire."

Hall, 1859.

Surface marked by irregular, undulating lamellae, the undulations evi-

dently marking the position of sinuses. As high as three distinct folds are

observable on the interior of the spire.

Length 5 cm. ; maximum diameter 3 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Devil's Back-

bone, Hancock, Knobly Mountain near Cumberland.

Collections.—Maryland Geological Survey, Maryland Academy of

Sciences.

[Ohern.]

Genus PLATYCERAS Conrad

Platyceras nodosum Conrad

Plate LXXIX, Figs. 13, 14

Platyceras nodosum. Conrad, 1841, Ann. Rept. Pal. N. Y., p. 56.

Platyceras nodosum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 473, pi. cxv,

figs. 1-6; pi. cxvi, figs. 1-4, 1861.

Platyceras nodosum Clarke, 1900, Mem. N. Y. State Mus., No. 3, vol. iii, p. 31.



470 Systematic Paleontology

Description.—" Subfalcate, with numerous thick obtuse nodes. This

is a cast in the sandstone, and the shell was probably covered with spines.

Length two inches." Conrad, 1841.

"Shell obliquely subovate: volutions contiguous, about two or three,

very rapidly expanding from the apex; summit of the spire on a plane

with, or a little above, the outer volution ; aperture round. Surface marked

by round obtuse nodes and strong interrupted or tortuous lamellose stris."

Hall, 1859.

This species in its typical form with well-marked nodes, has been found

only in the Oriskany formation at Warren Point. However, several

localities furnish specimens with irregular swellings. Such specimens are

doubtfully referred to tliis species.

Diameter of shell G.-") cm.; of aperture 5 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

east side of Nicholas Mountain, Maryland ; Warren Point, Pennsylvania.

Collection.—Maryland Geological Survey.

[Ohern.]

Platycer-^s gebttardi Conrad

Plate LXXX, Figs. 2-9

Platyceras gehhardi Conrad, 1840, Ann. Rept. N. Y. Geol. Survey, p. 206.

Platyceras gehhardi Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 312, pi. Ivi,

figs. 5a, &, 6, 7, 9; pi. Iv, figs. 6a, 6; p. 474, pi. cxvii, figs. 1-10, 1861.

Platyceras cf. gebhardi Clarke, 1900, Mem. N. Y. State Mus., No. 3, vol. Hi,

p. 30, pi. iii, fig. 29.

Strophostylus gebhardi Weller, 1903, Geol. Survey N. J., Pal., vol. iii, p. 318,

pi. xxxix, figs. 1-3.

Descnption.—" Shell obliquely subovate or subglobose, somewhat

gradually expanding, and becoming ventricose in the last volution. Spire

composed of about four volutions, which are contiguous except the last one

near the aperture, the apex being nearly in the plane of the outer volution

:

aperture expanded, campanulate, and sometimes with the lip reflexed.

Surface marked by fine transverse undulating striae, which are sometimes

distinctly bent backwards along a line near the dorso-lateral curvature of

the shell, or nearer to the middle of the summit, and rarely slightly

carinated along this line. Tn a few specimens, distinct revolving striae

are seen cancel lating the transverse striae." Hall, 1859.
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This is the most common species of gastropod in the Lower Devonian

of the state. It varies widely in size and in the character of tlie apex

which is sometimes above and sometimes below the plane of the body whorl.

See further remarks nndcr var. veniricosiim.

Occurrence.—Oriskany Formation, Ridgely Member. Knobly

Mountain, Monster Rock, opposite Keyser, West Virginia ; Xicholas

Mountain, Hancock, Cumberland, Flintstone, Maryland; Warren Point,

Pennsylvania. HeldehbiiRG Formation, New Scotland Member.

Cumberland, Maryland; Cherry Eun, Miller's Spring, West Virginia;

Warren Point, Pennsylvania.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Platyceras gebhardi var. ventricosum Conrad

Plate LXXXI

Platyceras ventricosum Conrad, 1840, Ann. Rept. Pal. N. Y., p. 206.

Platyceras ventricosum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 311, pi.

Ivi, figs. 1-4, 8; pi. ivii, fig. 4; p. 475, pi. cxviii, figs. 3-9, 1861.

Platyceras ventricosum Meek and Worthen, 1868, Geol. Survey 111., vol. iii,

p. 441, pi. ii, figs. 4a, 6.

Platyceras ventricosum Nicholson, 1874, P.ept. upon the Pal. of the Province

of Ontario, p. 115, pi. ii, figs. 1, la.

Platyceras ventricosum Nettleroth, 1889, Kentucky Fossil Shells, p. 168, pi.

XXV, fig. 10.

Description.—" Shell ventricose ; aperture very large and campanulate ;

volutions three, contiguous, depressed below the upper margin of the

whorl." Conrad, 1845.

" The shell is obliquely ovate spreading rapidly from the apex, and be-

coming extremely ventricose below ; aperture campanulate ; the lip in con-

tact with the spire, and sometimes strongly refiexed. Surface marked by

fine transverse or concentric lamellose striae, which are somewhat un-

dulated and rarely finely cancellated by faint, revolving stri«. Volutions

contiguous throughout, or the last one free
;
peristome continuous or in-

terrupted, free or in contact with the body volutions, sometimes abruptly

expanded at the margin." Hall, 1859.
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This variety is made a spccios by Hall. In the specimens from Mary-

land the difference between the typical Platyceras gebhardi and the variety

is so slight that it cannot be regarded as of specific value. Indeed, it is

extremely doubtful if even a varietal difference exists and the writer is of

the opinion that further collections will show the complete identity of

Hall's two species.

Occurrence.—Oriskany Formation, Ridgely Member. Cumberland,

east side Nicholas Mountain, Hancock.

Collection.—Maryland Geological Survey.

[Ohern.]

Platyceras magnificum Hall

Plate LXXXII, Figs. 1-6

Platyceras magnificii'in Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 476, pi.

cxix, figs. 1-6, 1861.

Description.—" Shell obliquely subovate. Spire depressed below the

plane of the outer volution : volutions two or three, very rapidly expanding

and becoming extremely ventricose below, usually free or with the first

one contiguous; aperture expanded, subcircular, campanulate, and often

with the margin reflexed, particularly on the left side. Surface marked

by distinct transverse lamellose undulating strife." Hall, 1859.

Occurrence.—Oriskany Formation, Riugely Member. Cumberland,

east side Nicholas Mountain, Cash Valley, Maryland; Warren Point,

Pennsylvania ; Miller's Spring, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Platyceras subfalcatum n. sp.

Plate LXXXII, Figs. 7, 8 ; Plate LXXXIII, Figs. 1-3

Description.—Shell subfalcate; whorls (of casts) one; very rapidly ex-

panding from beak to aperture, becoming extremely ventricose, and sud-

denly contracting at the aperture ; surface marked by low, distant, parallel,

longitudinal undulations, sometimes becomes slightly nodulose ; aperture

subcircular; outer surface and peristome not seen. Found only as internal

casts.
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This species in the character of the undulations, bears some resemblance

to P. platysiomum of the Lower Helderberg of New York ; but its shape

and the constriction of the aperture show it to be distinct from other

species of the genus.

Diameter of shell 4.5 cm. to 8 cm. ; of aperture 3.2 cm. to 6 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Hancock.

CoUection.—Maryland Geological Survey.

[Ohern.]

Platyceras patulum Hall

Plate LXXXIII, Fig. 4

Platyceras patulum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 477, pi. cxix,

fig. 3, 1861.

Description.—" Shell subhemispheric. Spire forming about three volu-

tions, which are usually contiguous, sometimes free, very rapidly expand-

ing, the last one extremely ventricose and assuming a hemispheric form

;

apex much below the plane of the last volution. Aperture nearly circular

;

peristome much expanded upon the side of the body volution, and thicken-

ing below in the form of a columellar lip. Siarface transversely striated."

Hall, 1859.

Occurrence.—Oriskaky Formation, Ridgely Member. Cumberland.

Collection.—Yr&-nk Hartley.

[Ohcrn.]

Platyceras reflexum Hall

Plate LXXXIII, Figs. 5, 6 ; Plate LXXXIV, Figs. 1, 2

Platyceras reflexum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 477, pi. cxx,

figs. 1-7, 1861.

Description.—" Shell spiral, obliquely or arcuately subconical, spirally

ascending; the apex consisting of one or two free, but closely approxi-

mating volutions ; the body volution diverging, and spreading somewhat

rapidly towards the aperture : aperture broad, the peristome often sinuous

and sometimes abruptly expanded: volutions round or subangular, and

rarely distinctly angular, with the aperture subquadrate. Surface trans-

versely striate ; the strife sometimes bent abruptly backwards on the sur-
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face, indicating the exii^tence of a marginal notcli at some period of

growth.'' Hall, 1859.

Occurrence.—Heldekberg Foriiation, Xew Scotland Member.

Corriganville. Oriskany Formation, Eidgely Member. Cumberland,

east side Nicholas Mountain.

Collections.—Maryland Greological Survey, U. S. Xational Museum.

[Ohern.]

PlATYCERAS ? CALLOSUM Hall

Plate LXXXIV, Figs. 3, 4

Platyceras ? {Platyostoma ?) callosum Hall, 1859, Nat. Hist. N. Y., Pal., vol.

iii, p. 478, pi. cxx, figs. 8a, 6, 1861.

DescripUon.—" Shell obliquely ovoid, ventricose. Spire consisting of

about three volutions; the apex minute, and the first two volutions nearly

in the same plane ; the last volution expanding greatly below. Aperture

suborbicular : peristome continuous, thickened and coalescing with the

body volution at its lower side ; the umbilical cavity closed by a callosity

;

the shell, approaching the aperture, becoming lamellose ; the lamella; ele-

vated and imbricating. Surface marked by undulating transverse stria; and

obscure revolving striag, with obsolete parallel undulations. The lines of

growth are strongly arched forward on the middle of the back of the

shell." Hall, 1859.

Occurrence.—Oriskany Formation, Eidgely ^Member. Cumberland

(fide Hall).

Collection.—x\merican Museum of Natural History.

[Ohern.]

Platyceras sinuatum Hall ?

Plate LXXXIV, Figs. 5, G

Platyceras sinuatum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 314, pi. Iv,

figs. 5,7; pi. Ivii, fig. 2, 1861.

Description.—" Shell depressed, somewhat obliquely ovoid : volutions

al)()ut three, contiguous, the last one becoming very ventricose, a little

flattened on the upper side, and expanded laterally to the axis of the spire

:
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aperture broad, campaiiulate; margin deeply sinuate. Surface marked by

fine concentric or transverse lamellose stride, and stronger wrinkles or

folds. The striae are abruptly bent backwards on the upper dorsal side,

and a deep sinus marks the labrum : tlie lower side of the aperture is like-

wise deeply sinuate." Hall, 1859.

Occurrence.—Oriskany Formation, Eidgely Member. East side

Nicholas Mountain.

Collection.—Maryland Geological Survey.

[Ohern.]

Platyceras trilobatum Hall ?

Plate LXXXIY, Figs. 7, 8

Platyceras trilobatum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 316, pi. Ivii,

figs. 5a, 6, c, 1861.

Description.—" Body of the shell obliquely or arcualely ovoid, trilobate

:

volutions three or four, the last one (or more) becoming free, gradually

expanding to the aperture ; the apex closely involved and rising above the

plane of the outer volution, or sometimes on the same plane, concave

towards the suture : aperture subangularly ovate, sinuate on the right and.

left sides, and the shell extended in front. Surface marked by two strong

spiral depressions corresponding to the sinuosities of the aperture, and

crossed by lamellose stris which are strongly undulated on the sinuosities

of the last volution, and are marked by other undulations on the earlier

volutions, indicating former sinuosities in the margin of the aperture."

Hall, 1859.

A specimen in the U. S. National ]\Iuseum is much smaller than those

figured by Hall, but in other respects closely resembling this species. The

three sinuses are shown better by the undulating stri^ on the surface than

by the aperture. It is referred, with hesitancy, to this species ; the absence

of the spire making identification uncertain.

Occurrence.—Heldehbekg Formation, New Scotland Member.

Corriganville.

Collection.—U. S. National Museum.

[Ohern.]
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Platyceras tenuiliratum Hall?

Plate LXXXV, Figs. 1, 2

Platyceras tenuiliratum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 317, pi.

Iviii, figs. 1-5; and pi. lix, figs. 6a, 6, 1861.

Description.—" Shell small, depressed, siibovoid or subdiscoid, with the

last volution very ventricose. Spire slightly raised above the plane of the

outer volution : volutions about three, the first and second very minute,

and the last one rapidly expanding; aperture campanulate, vpith the lip

broadly reflexed on the posterior and part of the right side. Surface

marked by fine thread-like striae, which often become lamellose on the last

volution, and these are cancellated by very fine revolving striae." Hall,

1859.

Occurrence.—Heldeeberg Formation, Keyser ? Member. Cash

Valley.

CoUeciion.—U. S. jSTational Museum.

[Maynard.]

Platyceras axgulare n. sp.

Plate LXXXV, Fig. 3

Platyceras angulare Rowe, 1900, MSS.

Description.—" Shell depressed, subconical, sides sloping gradually

toward the aperture; whorls about one; aperture and apex not known.

Surface marked by five or six strong angular longitudinal ridges running

from the apex to the aperture. Upon these ridges are oblong nodes.

Where the shell is not exfoliated fine concentric striag transverse the shell

at right angles to the ridges. The general shape together with the sharp

angular ridges separated by broad shallow sinuses distinguish this species

from all others.

" Dimensions : Width 3 cm. ; height 3.7 cm." Eowe, 1900.

Occurrence.—Oriskany Formation, Eidgely Member. Warren

Point, Pennsylvania.

Collections.—Maryland Geological Survey, New York State Museum

(fide Eowe).

[Eowe.]
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Platyceras multisinuatum Hall

Plate LXXXV, Figs. 4-G

Platyceras multisinuatum Hall, 1859. Nat. Hist. N. Y., Pal., vol. iii, p. .>19, pi.

iviii, figs. 8a, 6, c, and 9a, 6, 1861.

Description.—"Shell subdiscoid in the yoimg state; apex nearly on a

plane with the outer volution : volutions about three, the first ones minute

;

outer one becoming free, ventricose, rounded or scarcely angular below,

somewhat flattened on the upper side, marked by several ridges and shallow

depressions on the upper and dorsal side: aperture somewhat longitudi-

nally oval
;
peristome sinuate, with a deeper sinuosity on the anterior

margin. Surface marked by fine transverse stride, which are strongly un-

dulated on the inequalities of the shell, and crossed by fine longitudinal

or revolving striae." Hall, 18.59.

A single individual has been observed which shows as nearly as can be

seen, the features in the above description. Although this specimen is

fragmentary, the peculiar markings of the species leave no doubt as to the

identity of the former. The revolving striae are not observable.

Occurrence.—Helderberg Formation, New Scotland Member.

Cumberland ?

Collection.—George M. Eoeder.

[Ohern.]

Platyceras platystomum Hall ?

Plate LXXXV, Fig. 7

Platyceras platystomum Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 326, pi.

Ix, figs, la, b, 2; pi. Ixi, figs, la, &, c, 1861.

Description.—" Shell obliquely depressed conical, arcuate on the upper

part of the first volution; the apex obtuse, consisting of about a single close

volution: aperture expanded, campanulate, and sometimes slightly re-

flexed. Surface marked by longitudinal plications, which are more or less

strongly developed, and are crossed by fine closely arranged lamellose

striae, which are often crowded into wrinkles upon the middle and lower

part of the shell." Hall, 1859.
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A poorly preserved specimen from the Oriskaiiy is, with grave doubt,

referred to this species. The general form of the shell agrees, in a

measure, with published descriptions and figures of this species. However,

the plications are not observable except faintly on the interior side of the

body whorl. The shell has been silicified and portions have again been

dissolved away and the apex is broken off, rendering exact determination

impossible.

Occurrence.—^Oriskany Fokmatiox, Eidgely Member. Knobly

Mountain, West Virginia.

Collection.—Maryland Geological Survey.

[Ohem.]

Platycer.\s sriRALE Hall

Plate LXXXV, Figs. 8, 9

Platyceras spirale Hall, 185&, Nat. Hist. N. Y., Pal., vol. iii, p. 331, pi. Ixiii,

figs. 4-9, 1861.

Platyceras spirale Meek and Worthen, 1868, Geol. Survey 111., vol. iii, p. 389,

pi. vii, figs. 12a, &, c.

Description.—"Shell spirally ascending: apex consisting of a single

minute close volution, below M'hich are one or two widely separated and

gradually enlarging volutions : aperture spreading, rounded or broad oval

;

peristome sinuate. Apex and upper part of the shell smooth, or with only

fine transverse striae, more or less distinctly plicated on one side below with

strong lamellose undulating striae." Hall, 1859.

Length 2.25 cm. ; diameter of aperture 1.8 cm.

Occurrence.—Helderberg Formatiox, Xew Scotland Member.

Corriganville.

Collection.—U. S. National Museum.

[Ohem.]

Platyceras gracile n. sp.

Plate LXXXV, Figs. 10-13

Description.—Shell spirally and obliquely ascending; whorls one or

one and one-half; shell gracefully and spirally tapering regularly to an

acute apex, the summit of which lies about in the plane of the right side

of the aperture ; surface nuirked by irregular growth lines which often tend

toward irregular, low undulations; aperture slightly higher tlian wide;
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peristome not seen. Most of the specimens show irregular wide grooves

o\t"iuli]ig spirally from the ventral side of the aperture half, or more, of

the length of the shell.

This species has some resemblance to P. tortuosum Hall, but is easily

separated by its much larger size, more rapid expansion, and by the greater

obliquity of the apical portion of the shell.

Length 4.5 cm. ; diameter of aperture 3.5 cm.

Occurrence.—Oriskany Formation, Ridgely Member. Cumberland,

Maryland ; Knobly Mountain, West Virginia.

Collection.—Maryland Geological Survey.

[Oheru.]

Platyceras subconicum n. sp.

Plate LXXXVI, Figs. 1-3

Description.—Shell arcuately to obliquely conical ; whorls, one or a little

more, free ; shell expanding rapidly at first, then somewhat more gently

;

apex blunt, twisted so as to project on the right side of the shell ; aperture

subcircular; peristome not observed. Some individuals show a surface

marked by faint irregular growth lines. Wide, obsolete, longitudinal

ridges are seen on a few shells. The aperture is sometimes irregularly

sinuous on the ventral side due to an irregular crinkling of the shell.

This species was recognized as new by the late Dr. Eowe, and to it he

applied the name subconicum. It seems, however, that he did not describe

the species ; but the name given by him is here retained.

Length about 4 cm. ; diameter of aperture 4.3 cm.

Occurrence.—Oriskany Formation, Ridgely Member. Cumberland,

Maryland ; Knobly Mountain, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Platyceras xewberryi Hall

Plate LXXXVI, Fig. 4

Platyceras newhcrryi Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 333, pi. Ixiii,

figs. 14a-e, 1861.

Description.—"Shell subdiscoidal, with the last volution expanded:

volutions about three, nearly in the same plane; the first two minute and
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closely involved, the last one free, somewhat rapidly expanding, flattened

upon the back and becoming ventricose towards the aperture : aperture

rounded or broad oval. Surface marked by strong transverse or slightly

oblique nodes or ridges upon the dorso-lateral angles of the last volution,

about eleven or twelve on each side, which are sometimes connected by a

low ridge across the back (the two upper volutions being rounded and free

from such ridges). Entire surface marked by regular even thread-like

longitudinal striae." Hall, 1859.

A single individual of this species has been found in the state. Of its

identity there is little if any doubt, but, as seen in the specimen figured,

the transverse ridges are very oblique, due, in part at least, to distortion.

Height 1.5 cm. ; diameter of aperture 2.3 cm.

Occurrence.—Oriskany Formation, Eidgely j\Iember. Warren

Point, Pennsylvania.

Collection.—Maryland Geological Survey.

[Ohern.]

Genus STROPHOSTYLUS Hall

Strophostylds transversus Hall

Plate LXXXVI, Figs. 5-7

Strophostylus transversus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 470,

pi. cxiv, figs, la, &, c, 1861.

Description.—" Shell obliquely ovate, symmetrical. Spire little ele-

vated: volutions about four, the last one extremely ventricose and very

much extended on the margin; aperture subcircular ; outer lip very thin,

curving downwards and spreading over the surface of the adjacent volu-

tion. CoUumellse lip spirally grooved: suture canaliculate. Surface

finely striated in direction parallel to the lines of growth, with a few more

strongly marked imbricating lines of growth." Hall, 1859.

Length 3.75 cm. ; maximum diameter 4.5 cm.

Occurrence.—Oriskany Forimation, Eidgely Member. Cumberland

(fide Hall).

Collection.—American Museum of Xatural History.

[Ohern.]
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StROPHOSTYLUS MATPIEKI Hall

Plate LXXXVI, Figs. 8, 9

Strophostylus matheri Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 471, pi.

cxviii, figs, la, b, 1861.

Description.—" Shell obliquely ovoid or subglobose ; the spire elevated :

volutions about four, the last comprising almost the entire bulk of the

shell. iVperture subcircular, a little higher than wide : peristome con-

tinuous, thin, joining the adjacent volution on the lower side or becoming

free on the posterior side, and joining the outer margin of the columellar

lip. Volutions very symmetrically decreasing: suture canaliculate; the

depression deepening towards the last volution, till, in older forms, the last

volution is sometimes quite free at the aperture. Surface marked by fine

transverse striae, which, in older specimens, become towards the aperture

elevated, lamellose, and imbricating." Hall, 1859.

Hall's type specimen of this species came from Cumberland. The writer

has seen but a single individual.

Length 2.5 cm. ; diameter 2.4 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

east side Nicholas Mountain.

Collection.—Maryland Geological Survey.

[Ohern.]

Strophostylus andrewsi Hall

Plate LXXXVI, Fig. 10

Strophostylus andrewsi Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 472, pi.

cxviii, fig. 2, 1861.

Description.—" Shell somewhat semiovoid. Spire very slightly elevated

above the last volution, which is extremely ventricose: aperture sub-

circular, a little higher than wide
;
peristome very oblique to the axis of

the shell, expanding over the inner side of the previous volution, but not

continuous with the outer edge of the columellar lip, which is angular,

the lip short, and tenninating abruptly below. Surface marked by fine

equal striaj." Hall, 1859.

Length 2.5 cm. ; diameter 3.5 cm.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland

(fide Hall).

Collection.—American Museum of Natural History.
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Genus DIAPHOROSTOMA Fischer

Diapiiorostoma ventricosum (Conrad)

Plate LXXXVII, Figs. 1, 2

Platyostoma ventricosa Conrad, 1842, Jour. Acad. Nat. Sci., Phila., vol. viii,

p. 275, pi. xvii, fig. 5.

Platyostoma ventricosa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 300, pi. Iv,

figs. 9a, &, c, d; p. 469, pi. cxii, figs. 1-10; pi. cxiii, figs. 7, 8; pi. cxv, fig. 8,

1861.

Platyostoma ventricosa Nicholson, 1874, Kept, upon the Pal. of the Province

of Ontario, p. 117, pi. ii, fig. 4.

Diaphorostoma ventricosum Clarke, 1900, Mem. N. Y. State Mus., No. 3, vol.

iii, p. 30, pi. iii, figs. 25-28.

Platyostoma ventricosa Weller, 1903, Geol. Survey, N. J., Pal., vol. iii, p. 361,

pi. xlix, figs. 7-11.

Description.—" Globose : whorls somewhat scaliform, or flattened

above; lower part of columella prominent; labrnm reflected; width and

length of aperture nearly equal." Conrad, 184.2.

" Shell globose or depressed globose and often obliquely ovoid, varying

in form. Spire moderately elevated, consisting of three or four volutions,

the last of which is extremely ventricose; volutions flattened upon the

upper side; aperture circular or subovate; columellar lip reflexed. Sur-

face marked by fine closely arranged strige parallel to the lines of growth."

Hall, 1859.

Length of maximum form 7 cm. ; diameter 9 cm.

This species is very common in the Oriskany of Maryland. Some forms

of Platyceras gebhardi bear a strong resemblance to this fomi, but the

latter always has an elevated spire which, with the prominence of the lower

part of the columella, serves to distinguish the species.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland,

Hancock, east side Nicholas Mountain, Maryland ; Warren Point, Penn-

sylvania; Knobly Mountain, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Diaphorostoma depressum (Hall)

Plate LXXXVI, Figs. 11, 12

Platyostoma dcprcssa Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 301, pi. Iv.

figs. 4a. lb.
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Description.—" Shell depressed globose. Spire short, little elevated

above the body of the shell : volutions three or four, a little depressed at the

suture and regularly curving on the top and sides; aperture round or

transversely suboval. Surface somewhat lamellose-striate." Hall, 1859.

This species as found in Maryland is poorly preserved. Only about

a half-dozen individuals have come under the notice of the writer, most

of them being in the U. S. National Museum and having been identified

by Schuchert.

Occurrence.—Oriskaxy Formation, Eidgely Member. South end

of Nicholas Mountain (?). Helderberg Formation, New Scotland

Member. Corriganville.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Diaphorostoma desmatum Clarke

Plate LXXXVI, Figs. 13, 14

Diaphorostoma desmatum Clarke, 1900, Mem. N. Y. State Mus., voL iii, No. 3,

p. 29, pL iii, figs. 13-19.

Platyostoma desmatum Waller, 1903, Pal. N. J., vol. iii, p. 262, pi. xli.x, fig. 12.

Description.—The U. S. National Museum has a very small specimen

of this species from the Lower Oriskany. The species lacks a definite de-

scription ; what has been published being comparisons rather than de-

scriptions. The specimen figured was identified by Schuchert.

Occurrence.—Oriskany Formation, Shriver Member. 21.,t Bridge.

Collection.—U. S. National Museum.

[Ohern.]

Genus PLATYOSTOMA Conrad

Platyostoma niagauensb Hall

Plate LXXXVII, Figs. 3, 4

Platyostoma niagarense Hall, 1852, Pal. N. Y., vol. ii, p. 287, pi. Ix, figs. lav.

Description.—" Globose; volutions three or four; body whorl large, in-

flated towards the aperture which is dilated; sutures deep; spire depressed

(rarely elevated) ; shell thin; surface striated across the volutions, and in
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well-preserved specimens longitudinally marked by filiform undulating

striae. The spire appears to be depressed often when the shell retains its

natural proportions, and at other times from pressure ; in a few examples

it is considerably elevated. The fine undulating longitudinal striae do not

always appear, and sometimes only upon a portion of the surface, even

when there is no appearance of abrasion. In other examples they have

evidently been worn off, leaving the transverse striae well preserved."

Hall, 1852.

Length 1.8 cm.; diameter 1.9 cm.

Occurrence.—Heldeeberg Foematiox, Keyser Member. Viaduct

Cumberland.

Collection.—U. S. National Museum.

[Maynard.]

Order OPISTHOBRANCHIATA
Suborder CONULARIDA
Family TENTACULIDAE

Genus TENTACULITES Schlotheim

Textaculites ? acus Clarke

Plate LXXXYII, Fig. 5

Tentaculites ? acus Clarke, 1900, Mem. N. Y. State Mus., No. 3, vol. iii, p. 28,

pi. iii, figs. 1-7.

Description.—" Shells having as large size as those of T. elongatus but

with the exterior surface smooth or with very faint, distant, broad, con-

centric depressions and fine, indistinct and somewhat irregular growth

striae. The internal cast is similar to that of 2\ elongatus, but has the

constrictions less deep. Specimens of this species are not uncommon. The

wall of this species is thick and cellular, and a transverse section gives

two or more concentric circles at any plane, showing the ensheathment

of the funnel-like divisions of the interior. This structure is much more

pronounced than in any species of Tentaculites observed by the writer

and, though more regular than in Cornulites, may prove to be of the same

nature.-' Clarke, 1900.
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The writer has seen but a single specimen of this species. The con-

dition of preservation is such that no details could be learned further than

those given by the author of the species.

Occurrence.-—Helderberg Formattok, Beckaft Member. Warren

Point, Pennsylvania.

Collection.—Maryland Geological Survey.

[Ohern.]

Tentaculites aculus Hall

Plate LXXXVII, Figs. G, 7

TentaciiUtes aculus Hall, 1888, Nat. Hist. N. Y., Pal., vol. vii, p. 6 (supple-

ment to vol. v), pi. cxiv. figs. 15-17.

Tentaculites acula ? Weller, 1903, Pal. N. J., vol. ill, p. 336, pL xliii, fig. 11.

Description.—" This species is distinguished by the regular, equi-

distant annuli and the few annulations on the intervals." Hall, 1888.

Occurrence.-—Oriskany Formation, Shriver Member. 21st Bridge,

Cash Valley, ISTorth Branch.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Tentaculites elongatus Hall

Plate LXXXVII, Figs. 8-10

Tentaculites elongatus Hall, ISIt^, Nat. Hist. N. Y., Pal., vol. iii, p. 13G, pi. vi,

figs. 16-21, 1861.

Tentaculites elongatus Hall, 1888, Nat. Hist. N. Y., Pal., vol. vii, p. 6 (supple-

ment), pi. cxiv, fig. 11.

Tentaculites elongatus Clarke, 1900, Mem. N. Y. State Mus., No. 3, vol. iii,

p. 27, pi. iii, figs. 8-12.

Tentaculites elongatus Weller, 1903, Pal. N. J., vol. iii, p. 295, pi. xxxii, fig. 4;

p. 319; p. 363, pi. 1, figs. 4, 5.

Description.—" Body extremely elongated and very gradually tapering

to the apex, which is sometimes slightly curved; marked by strong, sharp

annulations of wliich more than three occur in the space of the diameter

of the tube. Section cylindrical. Surface ornamented by fine close an-

nulating striae. Length from one to three inches. Annulations four or

five in the space of a quarter of an inch at the base of the larger specimens,

and about nine in the same space near the apex."' Hall, 1859.
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It is not always easy to distiuguish this species from T. aculus; but in

the hitter the annulations are more closely and regularly arranged, espe-

cially on the earlier portions of the shell. In New York this species occurs

in both the Helderberg and the Oriskany.

Occurrence.—Helderberg Formation, Coeymans Member. Dawson.

New Scotland Member. Devil's Backbone. Oriskany Formation,

Shriver Member. Cumberland, west side of Queen's Point opposite

Keyser, Winchester Eoad near Allegany Grove.

Colleclions.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Tentaculites gykacanthus (Eaton)

Plate LXXXVII, Fig. 11

Echinus gyracanihus Eaton, 1832, Geological Text Book.

Tentaculites ornatus Vanuxem, 1842, Final Rept. on the Geol. of the 3d Dist.

N. Y., p. 112, fig. 3.

Tentaculites ornatus Mather, 1843, Final Rept. on the Geol. of the 1st Dist.

N. Y., p. 349, fig. 3.

Tentaculites irregularis Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 137, pi. vi,

figs. 22, 23, 18G1.

Tentaculites gyracanthus Hall, 1888, Nat. Hist. N. Y., Pal., vol. vii, p. 5

(supplement to vol. v), pi. cxiv, figs. 7-13.

Tentaculites gyracanthus Weller, 1903, Pal. N. J., vol. iii, p. 264, pi. xxiv,

figs. 19, 20.

Description.—" Body small, acicular, tapering to an acute point. An-

nulations rounded, inequally distant, from six to twelve in the space of

one-eighth of an inch : intermediate spaces marked with rounded an-

nulating striae. Length rarely more than half an inch." Hall, 1859.

" Shell elongate, circular in cross-section, annulate, gradually tapering

to the apex. Annulations smooth, rounded, situated at irregular in-

tervals, from one to three in the space of 1 mm. ; the interspaces between

the annulations are marked by fine, annular strife. In internal casts the

annulations are smaller and the fine, annular striae are lacking from the

interspaces." Weller, 1903.

This species occurs in great numbers in the Manlius formation of the

Upper Silurian of New York and gave to this horizon its hrst name

(Tentaculite limestone). It also occurs in large numbers in the Tonolo-
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way formation and locally in the \ipper part of the Keyser member of the

Helderberg.

Length 5.6 mm.; diameter .7 mm.

Occurrence.—Helderberg Formation, Keyser Mejibek. Keyser,

West Virginia ; Dawson, Devil's Backbone, Tonoloway, Maryland.

Collection.—Maryland Geological Survey.

[Maynard.]

Class CEPHALOPODA
Subclass TETRABRANCHIATA

Order NAUTILOIDEA
Suborder ORTHOCHOANITES

Family ORTHOCERATIDAE

Genus ORTHOCERAS Breyn

Orthocekas longicameratum Hall

Plate LXXXVIII, Figs. 1-3

Orthoceras longicameratum Hall, 1859, Nat. Hist. N. Y., Pal., vol. ill, p. 343,

pi. Ixx, fig. 1; pi. Ixxi, figs. 1, 5, 1861.

Description.—"Shell elongated, very gradually tapering; chamber ex-

tremely elongated. Septa numerous, highly arched, about four or five in

the space of the diameter of the shell. Siphuncle moniliform. Surface

unknown." Hall, 1859.

The exact horizon is unknown.

Occurrence.—Helderberg Formation. Cumberland.

Collection.—U. S. National Museum.

[Ohern.]

Orthoceras schucherti n. sp.

Plate LXXXVIII, Fig. 1

Description.—Shell subcylindrieal, tapering very gradually; septa con-

vex, siphuncle not observed. Surface marked by numerous simple rounded
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somewhat abruptly elevated concentric annulations, at least five occurring

in the space of 10 mm. Surface too badly weathered to observe any trans-

verse or longitudinal striae if present.

This species closely resembles Orthoceras tenuiannidaium (Hall) of

the Helderberg. It may be distinguished, however, by its smaller apical

angle and by possessing shallower and more numerous annulations.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—U. S. National Museum.

[Maynard.]

Orthoceras rigidum Hall?

Plate LXXXVIII, Fig. 5

Orthoceras rigidium Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 344, pi. Ixx,

figs. 3a-d, 1861.

Description.—"Shell elongate, gradually tapering; section circular.

Septa moderately convex, distant from each other about one-sixth the

diameter of the tube. Siphuncle central, narrow in its passage through

the septum. Surface marked by fine sharply elevated equal transverse

striae." Hall, 1859.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone.

Collection.—Maryland Geological Survey.

[Maynard.]

Suborder CYRTOCHOANITES

Family OOCERATIDAE

Genus CYRTOCERAS Goldfuss

Cyrtoceras ? dubium n. sp.

Plate LXXXVIII, Fig.

Description.—Shell small, arcuate, tapering. Chamber of habitation

about one-third total length, inflated, slightly constricted towards aper-

ture. Air chambers subcqual in depth, diminishing rapidly in diameter
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towards apex, average depth 3 mm. in specimen 25 mm. long. Septa con-

cave, thin edge slightly curved dorso-ventrally. Aperture, siplmncle and

exterior not observed.

Length 25 mm. : diameter of chamber of habitation 15 mm.

A single specimen has been observed whose generic relations are very

insecure.

Occurrence.—Heldehberg Formation, Coeymans Member. Devil's

Backbone.

Collection.—Maryland Geological Survey.

[Swartz.]

ARTHROPODA^
Subbranch BRANCHIATA

Class CRUSTACEA
Subclass TRILOBITA

Order OPISTHOPARIA
Family PROETIDAE

Genus PROETUS Steininger

Proetus pachydeematus Barrett

Plate LXXXIX, Fig. 1

Proctus pachydermatus Weller, 1903, Pal. N. J., vol. iii, p. 248, pi. xxii, figs.

16-21.

Description.—" Head semicircular in outline, with a broad, flattened,

marginal border, the genal angles produced into sharp spines. Glabella

subtriangular, with a pair of small, disconnected, ovoid basal lobes, ob-

tusely pointed in front, bordered by a sharply defined dorsal furrow ; the

first and second pairs of lateral furrows are rather faint, slightly curved

and directed obliquely backward from the margin of the glabella ; the

third pair more prominent, curved, directed backward and connecting with

the occipital furrow by a less sharply defined depression. Cheeks convex

to the marginal border, the eyes opposite the third pair of lateral glabellar

furrows. Facial sutures making a sigmoidal curve from the anterior

^ The authors responsible for the text of the Arthropoda are Indicated for

each species.
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margin of the head to the front of the eye-lobe, and after passing around

the eye, bending outward and cutting the posterior margin near the base

of the genal spines. Occipital segment broadened in the middle with a

small median tubercle. Thorax unknown. Pygidium semielliptical in

outline, broader than long, with a broad, flattened, marginal border; the

axis much elevated, occupying about one-third the entire width in front,

tapering gradually to the obtusely rounded extremity which lies just

within the flattened border, divided into thirteen or fourteen segments;

the pleural strongly convex to the flattened border, divided into eight or

nine sharply grooved segments, which become obsolete at the marginal

border.

" The entire surface of the glabella except the lateral furrows, also the

axial portion of the occipital segment, covered with flne, irregular papillge

;

the anterior portion of the cheeks is covered with elongate, raised, vermi-

form markings, which become shorter and papillose posteriorly. The

marginal border and genal spines are smooth, except on the edge, where

they are covered with fine, elongate, raised lines. The axial and pleural

segments of the pygidium are papillose, the flattened border being smooth

within, but toward the margin covered with fine, raised tubercles and

elongate flexuose markings." Weller, 1903.

This species was discovered and named by Dr. S. T. Barrett; who gave

a brief description of it. By him it was found in the " Coralline lime-

stone " and is cited by Weller from the Decker Ferry formation of New

Jersey. It is not unlikely that the single specimen from Maryland may

have come from the Keyser member.

Occurrence.—Heldeeberg Formation, Keyser Member. Cumber-

land.

Collection.—George M. Boeder.

[Maynard.]

PrOETUS CF. rROTUBERANS Hall

Plate LXXXIX, Figs. 2-4

Proetus protuberans Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 351, pi. Ixxiii,

figs. 5-8, 1861.

Description.—" Entire form oblong elliptical. Head semicircular, very

gibbous; the glabella very prominent, rounded in front, not distinctly
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lobed; the cheeks sloping abruptly from the eyes to the outer margin:

posterior angles subacute (perhaps prolonged into spines in entire speci-

mens) ; eyes prominent. Occipital annulation prominent; the furrow

strong, and marked below each posterior angle of the glabella by a small

tubercle. Thorax consisting of nine or ten articulations (the specimen

being too imperfect for actual determination). The axis is very promi-

nent, semicylindrical, and the lateral lobes nearly fiat for a little distance

from their origin, and then bending abruptly downwards. Pygidium semi-

circular: axis very prominent, marked (in the cast) by eight annulations;

lateral lobes marked by four or five ribs. Surface granulate; the anterior

border, and articulating surfaces of the axis striate: exfoliated surfaces

striate." Hall, 1859.

Occurrence.—Helderberg Forjiation, Xew Scotland Member.

Corriganville.

Collection.—American Museum of Natural History.

[Ohern.]

Genus CORDANIA Clarke

CoRDAXiA CYCLURUS (Hall and Chirke)

Plate LXXXIX, Figs. 5, G

Phacthonides cycluriis Hall and Clarke, 1888, Nat. Hist. N. Y., Pal., vol. vii,

p. 137, pi. xxiv, figs. 26-28; pi. xxv, fig. 11.

Description.—" Cephalon. The i:itra-siitural portion, which is the only

part known, indicates a semicircular outline for the head ; frontal and

lateral areas depressed and concave ; frontal margin elevated, rising to

the height of the glabella, broad, thickened and rounded. Palpebral lobes

conspicuous. Glabella subpyriform, convex, slightly flattened above,

bounded by a sulcus which is strong at the side and obsolete in front.

Baso-lateral lobes strong; antero-lateral impressions well marked. Cheeks

appressed and elevated along the lateral margins of the glabella. Thorax

not observed. Pygidium semicircular; length to width as 1 to 3. Axis

prominent, elevated and longitudinally arched ; width less than one-third

that of the shield, rapidly tapering to an apex just within the posterior

border; composed of nine annulations which are transverse, rounded and
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separated by moderately broad sulci. Pleuras evenly rounding to the

flattened border, and bearing seven annulations, vphich are strongly sulcate.

Border broad, depressed or flat. All the pleural annulations pass over the

border to its edge, where the anterior and posterior limbs are of equal

strength. Doublure broad.

" The cephalon shows traces of low pustules over the glabella, and upon

the depressed frontal area, where they become elongate or lachrymate,

sometimes anastomosing, leaving elongate depressions between them ; the

frontal border also bears an irregular row of conspicuous tubercles. The

pygidium is marked by regularly arranged pustules; a median row upon

the axis, bifurcating at the fifth or sixth annulation, thence backward

continuing double until it becomes obsolete. Four rows of finer pustules

are also visible on the axis, two on either side of the median row. The

pleurae bear three or four rows of small pustules, and the interspaces of

the crust are minutely granulose, and punctate. The lower surface of the

doublure is marked by faint radiating or venate striations." Hall and

Clarke, 1888.

This species, as it occurs in Maryland, differs somewhat from Hall and

Clarke's types in that the former have a somewhat longer glabella and the

position of a single pair of side furrows is merely indicated by a pair of

depressions on the sides of the glabella.

Occurrence.—Helderberg Formation, ISTevv^ Scotland ( ?) Member.

Cumberland.

Collection.—George M. Boeder.

[Ohern.]

Genus CYATHASPIS Burmeister

Cyathaspis australis n. sp.

Plate LXXXIX, Figs. 7, 8

Description.—Cephalon. Semielliptical transversely; length to width

about as 1 to 2; genal angles (imperfect in only specimen seen) pro-

duced, diverging posteriorly ; border smooth, thickened, a broad well-

defined sulcus lying concentrically within the thickened border and ex-

tending from base to base of the genal angles. Facial sutures originat-
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ing in posterior margin, extending directly and very obliquely inward and

forward to the palpebral lobes, thence directed obliquely outward and

forward to marginal sulcus where they curve sharply inward and forward

to the frontal margin. Glabella U-shaped, moderately and regularly con-

vex, bounded by a deep, well-defined sulcus which widens markedly near

the palpebral lobes; basal lobes pyriform, slightly alternate anteriorly,

oblique, conspicuous; baso-lateral furrows well marked, very convex on

inner side, antero-lateral furrows obsolete ; frontal area regularly convex

to marginal sulcus.

Eyes large, very prominent, visual area semicircular, palpebral lobes

small. Cheeks small, sloping steeply to marginal sulcus; a well-defined

furrow running from base of genal angles obliquely inward and forward,

almost parallel to facial suture, to posterior extremity of palpebral lobe

;

occipital furrow narrow but sharply marked; occipital ring moderately

broad on axis, tapering laterally. Thorax elongate, subequally trilobate

;

segments thirteen ( ?) ; axis well arclied, but slightly depressed medially,

of same width to two-thirds or more of the distance from cephalon, then

tapering posteriorly; pleurge depressed on interior portions, abruptly

deflected distally ; each annulation bearing a longitudinal furrow which

runs from near the anterior side in the axial region obliquely to the middle

of the annulation, becoming obsolete distally ; the smaller anterior portion

of each annulation with a small spine at fulcrul line as in C. crespedota.

Pygidium not seen. Surface of cephalon smooth; that of the thorax

covered by small irregular pustules, which are more numerous on the axis.

This species bears a close resemblance to C. crespedota of the Hamilton

of New York, but is quite distinct. C. ccelebs of the Lower Helderberg

of that state differs widely from this species especially in the features of

the axis of the thorax. Only a single individual of this genus has so far

been reported from the Lower Devonian of Maryland. The exact horizon

is unknown.

Occurrence.—Helderberg Formatiox. Cumberland.

Collection.—George M. Eoeder.

[Ohern.]
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Order PROPARIA
Family CALYMENIDAE
Genus CALYMENE Brongniart

Calymene cameilvta Conrad

Plate LXXXIX, Fig. 9

Calymene camerata Conrad, 1842, Jour. Acad. Nat. Sci., Phila., vol. viii, p.

278.

Calymene camerata Hall, 1852, Pal. N. ¥., vol. 11, p. 337, pi. Ixxviii, figs. la-f.

Description.—" Cephalic shield wide, subcrescent form ; anterior

margin elevated in a strong fold, a deep groove separating it from the

front of the glabella and cheeks
;
glabella broader and nearly straight in

front, furnished on each side with three distinct tubercles, the posterior

one very large and prominent, the anterior one minute; eyes opposite

to the central lobe of the glabella; the furrow between the glabella and

cheeks very deep; a projecting lobe from behind the eye touches or unites

with the middle of the three lobes of the glabella, and a similar projecting

plate from the inner anterior angle of the cheek touches the front lobe of

the glabella near its anterior angle. Axis of the body convex, nearly as

wide as the lateral lobes
;
pleura convex and straight for half their length,

and then gently curved downwards and flattened, grooved along the center.

Caudal shield with eight rings in the middle lobe ; lateral lobes with six

flat ribs strongly bent downwards ; surface granulate, with larger tubercles

on the glabella and other parts.

" The specimens examined are all imperfect, and the surface markings

are also more or less obliterated. The characteristic features are the deep

furrow along the front and cheek margins, and between the glabella and

cheeks, and the projecting lobes from the inner margins of the cheeks which

touch or unite with the glabella, arching over the axial furrow. In the

two separated cephalic shields, the portion beyond the facial suture is

wanting, and in the more entire specimen it is too obscure to be char-

acterized." Hall, 1852.

Occurrence.—Helderberg Formation, Keyser Member. Cash

Valley, Devil's Backbone, Maryland ; Keyser, West Virginia.

Collection.—U. S. National Museum.

[Maynard.]
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Genus HOMALONOTUS Koenig

HOMALONOTDS SWARTZI D. sp.

Plate LXXXIX, Figs. 10-12 ; Plate XC, Figs. 1, 2

Description.—Cephalon unknown. Thorax very broad, trilobation obso-

lete, axial portion broadly arched, pleural portions steeply descending;

segments curving gently forward in axial portion
;
posterior portion of

each segment broad axially, tapering gradually toward fulcra; transverse

suture of each segment of nearly constant width, a narrower and less steep

secondary suture anterior to and parallel with the primary
;
pleura bend-

ing suddenly downward at fulcra, the transverse suture curving forward

distally, leaving the posterior portion of the segment very broad.

Pygidium large, subtriangular in outline, lateral margins at base nearly

rectilinear, posterior extremity not seen ; faintly trilobate, the faint longi-

tudinal furrows making with each other an angle of about 40°
; axis very

broad, depressed, annulations ten or eleven, low and broad, arching broadly

anteriorly; pleura? profoundly arched along fulcra and incurved at base,

each bearing ten annulations which are broad, low, nearly direct, and be-

coming obsolete distally. Dimensions of pygidium : Length about 82

mm. ; width 72 mm.

A cast of a pygidium, which is taken as the type of the species, was

discovered by Dr. C. K. Swartz and is named for him. In size this species

is comparable to H. major Whitfield. The above incomplete description

of the thorax is from a single thoracic segment from Miller's Spring, West

Virginia. The pygidium and the segment presumably belong to the same

species. Both occur in the Oriskany, and are of large proportions and the

fulcra are of about equal sharpness.

ccurrence.—Oriska'sy Formatiok, Eidgely Member. Sand quarry

4 miles southwest of Hancock .(pygidium), Maryland; Miller's Spring

(thoracic segment of glabella), West Virginia.

Collection.—-Maryland Geological Survey.

[Ohern.]
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HOMALONOTUS VAXUXE.MI Hall

Plate LXXXIX, Figs. 13-15; Plate XC, Fig. 3

Homalonotus vanuxemi Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 352, pi.

Ixxiii, figs. 9-14, 1861.

Homalonotus vanuxemi Hall and Clarke, 1888, ibidem, vol. vii, p. 11, pi. vb.

figs. 1, 2.

Homalonotus vanuxemi Weller, 1903, Pal. N. J., vol. iii, p. 321, pi. xxxix, figs.

7, 8; p. 338, pi. xliv, figs. 4-7.

Description.—" Thorax long : sides subparallel, the middle lobe flat-

tened on the exterior surface ; articulations arching forward ; longitudinal

furrows faintly defined, being a simple undulation in the articulations;

lateral lobes narrow, the articulations bent abruptly downwards at the

sides. Pygidium subtriangular with the articulating side much longer

and broadly curving, extremely convex: axis prominent in the young

specimens, and becoming subdued in older ones; width, at its upper ex-

tremity, equal to that of each of the lateral lobes, xlnnulations fourteen

or fifteen in the cast, and twelve ribs visible on each of the lateral lobes.

Surface of the test punctate and striato-punctate : cast punctate." Hall,

1859.

Cephalon convex depressed, having the shape of a flaring U, lateral lines

rectilinear, making with each other an angle of about 54°, anterior margin

somewhat broadly rounded. Length to width about as 2 to 3
;
genal angles

rather abruptly but regularly rounded. Facial sutures originating in

genal angle nearer the lateral margin, thence running obliquely forward,

rounding and passing inward parallel to posterior margin of cephalon

toward points posterior to the eyes, thence again obliquely inward to the

eyes, thence forward to anterior margin. No transverse suture observed,

but may be present.

Glabella subescutchenoid, broader posteriorly, lateral margins almost

rectilinear, but slightly concave outwards, anterior angles rounded, pos-

terior angles sharp, length five-eighths, or less, that of the cephalon,

lateral furrows undefined in specimens observed. Cheeks free, sinuous

on surface and abruptly deflected marginally. Eyes situated on large

elevated protuberances which are slightly elliptical parallel to the

lateral margin of the cephalon and each bounded by a wide shallow furrow

which is less definite adjacent to lateral margin of the cephalon. Visual
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areas small, nearly circular, but slightly elongate parallel to the longer

axis of the protuberances upon which they are situated.

The description is from two specimens belonging to the U. S. National

Museum from near Franklin, Pendleton County, West Virginia. One

shows the genal angles well, but neither has the anterior extremity of the

cephalon. So far as the writer knows these two specimens and a fragment

in the New York State Museum are the only specimens of the cephalon

of this species yet discovered.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain near Cumberland, Maryland ; opposite Franklin, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Family PHACOPIDAE

Genus PHACOPS Emmrich

PiiAcops logani Hall

Plate XCI, Figs. 1-4

Phacops logani Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 353, pi. Ixxiii, figs.

15-25, 1861.

Phacops logani Weller, 1903, Pal. N. J., vol. iii, p. 231, pi. xl, figs. 3, 4.

Description.—" General form elliptical. Head semicircular in outline,

broadly concave above, with the posterior angles curved and declining

more abruptly. Glabella somewhat pentagonal ; length and greatest breadth

nearly in the proportion of three to four ; very prominent in front, project-

ing beyond the rudimentary frontal limb, which becomes more developed

on each side, and below which is a defined groove, marking the limits of the

lower side of the cephalic test. Upper surface convex, gibbous in front,

having two pairs of transverse grooves, the middle and posterior ones of

which are but faintly defined ; while the third or anterior ones, extending

from the inner angle of the eye backwards, and a little inwards, are

scarcely conspicuous, and, on many specimens, not observable. First

annular furrow strongly defined, and sometimes with a small tubercle at

the summit : first or intercalated annulation narrow and well defined, and

terminated at each extremity by a strong oblong tubercle, which is wider

than the annulations, and usually marked by two pustules at the summit,

one on each side of the center. Occipital furrow wider and more strongly
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defined than the intercalated one, slightly sinuous, and terminating in a

deep cavity at cacli extremity : occipital annulation broad and strong,

slightly sinuate at the extremities, and, when entire, marked by one larger

central pustule and several smaller ones.

Eyes of medium size, their summit less elevated than the glabella, ex-

tending backwards to the line of the occipital furrow, composed of seven-

teen vertical ranges of lenses; the entire number of lenses in full-grown

specimens about one hundred, and varying in the specimens examined

from ninety-three to one hundred and three.

" The axis of the thorax is prominent, and narrower than each of the

lateral lobes; the annulations furnished with a prominent node at each

extremity. The lateral lobes are flat or somewhat concave towards the

axis, the articulations bending abruptly downwards from the middle

towards the extremities : each articulation strongly grooved, the groove

extending beyond the curvature. Pygidium semicircular; the axis promi-

nent, with about nine annulations; the lateral lobes having about five or

six ribs, each with a groove along the center. Surface of the glabella

pustulose, and of the articulations granulose, with some larger granules or

pustules. The crust is thin, and the interior of the glabella shows distinct

cavities corresponding to the external pustules. Hypostoma hastate; the

buccal extremity obtuse, with a minute central point." Hall, 1859.

Occurrence.—Heldeeberg Formation, 'New Scotland Member.

Devil's Backbone, Corriganville, Maryland ; Cedar Cliff, West Virginia.

Collections.—Maryland Geological Survey, "U. S. National Museum.

[Ohern.]

Phacops sp. ?

Plate XCI, Figs. 5-7

Description.—Two pygidia and a larger cephalon from the Oriskany

are too poorly preserved to determine or describe. They are associated

in the brown sandstone south of Cumberland and are assumed as belonging

to the same species.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.—George M. Boeder.

[Ohern.]
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Genus DALMANITES Emmrich

Dalmanites aspinosus Weller

Plate XCI, Fig. IG

Dalmanites aspinosa Weller, 1903, Pal. N. J., vol. iii, p. 252, pi. xxii, fig. 15.

Description.—" Known only from the pygidinm which is longitudinally

semielliptical in outline, obtusely pointed posteriorly. Axis regularly

tapering and rounded posteriorly ; in the type specimen reaching to within

4.5 mm. of the posterior margin, which makes it about six-sevenths of tlie

entire length of the pygidium; marked by about 16 annulations, which

gradually decrease in size posteriorly until they become entirely obsolete.

The pleura are rather strongly convex to the margin, with no flattened or

concave border; marked by ten prominent, narrow grooved ribs, which

extend to the margin of the pygidium and are separated by broad, concave

furrows. The dimensions of the type specimen are : Length 32 mm.

;

width 40 mm. ; convexity 9 mm." Weller, 1903.

• The individuals in Maryland are smaller than those from New Jersey.

However, the characteristics, i. e., the absence of any spinous extension

from the posterior extremity, the absence of any flattened or concave

marginal border and the sharp pleural angular ribs which are present,

distinguish this species conspicuously from other members of the genus.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone, Cash Valley.

Collection.—U. S. National Museum.

[Maynard.]

Dalmanites keyserensis n.

Plate XCI, Figs. 8, 9

Description.—Head semielliptical, posterior edge semicircular. Gla-

bella convex, length from posterior furrow to anterior margin 10/11 width

of the frontal lobe. Frontal lobe rhomboidal, length 3/5 its width. Pos-

terior lobes narrower, separated by well-defined transverse furrows, the

two anterior furrows appearing as narrow pit-like depressions on either

side of center, becoming faint towards sides; posterior furrow extending



500 Systematic Paleontology

entirely across axis. Eyes very prominent, elevated, exterior sides set

with numerous facets which are absent next glabella from which they are

separated by a deep sulcus. Margin elevated and angular, bounded by a

depression which separates it from glabella and cheeks. Genal angles

broad, greatly extended, their length equal to length of glabella. Thorax

not observed. Surface of glabella finely papillose. Part of a pygidium

was associated with the head and probably belongs to the same species.

It is semielliptical, its axis tapering gradually, its anterior diameter 1/8

width of pygidium. Pleura broad, extending to margin. Posterior

extremity unknown. A single specimen is known.

Length of head exclusive of genal angles 16 mm. Length of angles 15

mm. ; width of head 30 mm. ; width of frontal lobe of glabella 12 mm.

The head of this species resembles that of D. pleuroptyx, but the frontal

lobe is more sharply limited by furrows; the posterior lobes are much

narrower in proportion to width of anterior lobe, and their width does not

diminish so rapidly posteriorly; the transverse furrows are more pit-like.

The genal angles are broader and proportionately longer. This may be

D. aspinosa of Weller, but the head of that species has never been described,

while the pygidium of this form is known only by a fragment which is too

imperfect to permit confident determination, although it resembles the

pygidium of D. aspinosa. It seems best to describe it as new pending the

discovery of additional material. It occurs in the Chonetes jerseijensis

zone.

Occurrence.—Helderberg Formation, Keyser Member. Tonoloway

193.1 feet above base of formation.

Collection.—Maryland Geological Survey.

[Swartz.]

Dalmanites multiannulatus n. sp.

Plate XCI, Figs. 12-15 ; Plate XCII; Plate XCIII, Fig. 1

Description.—Complete cephalon not seen. Fragments show the follow-

ing characters : Convex, depressed ; a broad concave border extends from

one genal angle to the other ; within and concentric with this is a narrower

arched ridge; with and concentric with this ridge is a second concave
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furrow narrower than the first; glabella large, becoming narrower pos-

teriorly ; frontal lobe depressed, broadly elliptical transversely, surrounded

by a broad, shallow furrow except at the posterior extremity; first lateral

lobe much larger than the others, subtriangular; second lobe smaller than

the first and larger than the third; third lobe narrow, having about the

same width as the occipital ring ; first and second lobes almost coalesced

towards their outward extremities, a slight tendency towards coalescence

likewise observable between the second and third lobes ; second and third

lobes extending obliquely inward and forward, the former being more

oblique than the latter and both suddenly excavate at their inner ex-

tremities; eyes large, elevated, bounded (at least exteriorly) by a broad,

concave furrow; genal angles much extended, rectilinear, or slightly con-

cave outwardly, till near the posterior extremity where they bend notice-

ably inward; neck furrows wide and deep; hypostoma with highly de-

veloped ornamentation, the anterior extremity possessing a process

which bifurcates a short distance beyond the general outline of the

hypostoma, each branch extending arcuately outward and forward (25

mm. in the specimen figured) ; on either side of this bifurcating process

are three shorter obtuse projecting processes each in succession being more

and more subdued. Thorax not seen.

Pygidium convex, greatly depressed, outline broadly triangular, the

lateral margins gently convex outwards; axis broad, depressed, tapering

gradually to a rounded apex posteriorly ; dorsal furrows broad, deep, in-

terrupted by the transverse furrows except posteriorly, and making with

each other an angle of about 20° ; axis with 19 transverse, broad, sub-

rectilinear ridges, the intervening furrows being broad and shallow axially,

but suddenly deeper at about half the distance from the axial line to the

dorsal furrows
;
pleurae with about 16 transverse tips, the 8 or 9 anterior of

which are divided by a well-marked, broad, longitudinal groove, the re-

maining posterior ones being more or less acute ; the transverse ribs are

arched slightly forward till near the lateral margins when they bend

suddenly backwards. No caudal spine observed.

The surface of the cephalon is ornamented with numerous irregularly

placed, rather small pustules. The axial portion of the pygidium bears on
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each of the transverse ridges several spines more crowded toward the dorsal

furrows, but with no regular arrangement observable; the plural ribs

studded with pustules varying greatly in size and occupying usually a

medial position on the rib.

The cephala are fragments and are completely separated from their

pygidia. Each belongs to a large species. Eelying then on the highly

probable conjecture of identity of localities and on the large size of the

individuals, the writer has referred the pygidia and the fragmentary

cephala to the same species. It must remain for future investigation to

show the truth or falsity of such reference.

The species presents features of interest in the character of the frontal

ornamentation. Dr. J. M. Clarke has discussed this feature of the genus.'

The present species seems to have close affinities with D. hicornis Hall,

of the Waldron fauna, as regards the bifurcating frontal process, but it

shows a much higher development of this feature than does any other

species of this genus of which the writer knows.

Occurrence.—Oriskany Formation, Eidgely Member. Knobly

Mountain near Cumberland.

Collections.—Marjdand Geological Survey, U. S. National Museum.

[Ohern.]

Dalmanites latus n. sp.

Plate XCIII, Fig. 2

Description.—Cephalon and thorax unknown. Pygidium broadly ovate

in outline, the lateral margin incurving rapidly on approaching the

posterior extremity which in outline has the form of a low arc ; axis of

medium width, tapering gradually to a subacute terminus ; dorsal furrows

narrow, direct, deeply incised by transverse furrows especially anteriorly

;

segments 17, narrow; transverse ridges narrow, erect, convex anteriorly,

wider than the intervening furrows, probably not ornamented
;
pleurae 14

in number, slightly curved for about three-fourths of their length from

the dorsal furrows, then curving suddenly backward; ridges narrow, about

^ The Oriskany Fauna of Becraft Mountain. Mem. N. Y. State Mus., vol. iii,

No. 3, 1900, pp. 16, et seq.



Maryland Geological Survey 503

as wide as the intervening furrows, erect, each with a longitudinal groove

in the middle which becomes obsolete on the posterior ribs, and bears

an occasional pustule.

This species is founded on a single pygidium in the U. S. National

Museum. Its broadly ovate outline, the number and character of the

annulations mark it as a distinct species.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.—JJ. S. National Museum.

[Ohern.]

Subgenus SYNPHORIA

Dalmanites (Synphoria) stemmatus Clarke

Plate XCIII, Fig. 3

Dalmanites {Synphoria) stemmatus Clarke, 1900, Mem. N. Y. State Mus.,

vol. iii, No. 3, p. 15, pi. i, figs. 6-16; pi. ii, figs. 1, 2.

Description.—" Species attaining considerable size. Cephalon convex,

abruptly sloping to the genal margins. Genal extremities somewhat pro-

duced but relatively short and terminating in broad obtuse angles. Dorsal

furrow deep except at the junction of the glabellar lobes with the palpebral

lobe, where it becomes shallow and veiy much elevated. Frontal lobe of

glabella large, rounded in front, slightly elongated at the axial extremity,

but not projecting beyond the frontal border or facial suture. First lateral

furrows long, deep and oblique, extending nearly three-fourths the

diameter of the lobe. Glabellar surface behind the frontal lobe slightly if

at all depressed medially. Second and third lobes wholly confluent at their

extremities, often but a remnant of the second lateral furrows remaining.

Together these coalesced lobes have a subtriangular or subclavate outline

and are convex and elevated at their distal extremities, rising above the

full height of the glabella and almost to the height of the palpebral lobe.

The third lobes are small and narrow, making an annular segment, varying

but little in -width; their extremities are almost concealed beneath the

projecting lobes in front. Occipital furrow deep; occipital segment long

and very much arched ; no central spine or tubercle. Cheeks with steep

lateral slopes ; somewhat concave within the thickened margin. Furrows
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beneath the eyes deep, narrow with elevated margin having a vertical,

outward slope. Occipital furrow widening from the dorsal furrows out-

ward and coming to a rather abrupt termination without meeting the sub-

marginal depression of the cheeks or extending on the genal expansion.

Eyes large, elevated, the palpebrum higher than the palpebral lobe.

" The thickened border bears a row of crenulations or crescentic orna-

mental processes, which are the most extended at the anterior extremity;

here also the anterior three of these processes are somewhat coalesced.

From this extremity may be counted, on both sides of the terminal process,

from 12 to 15 similar processes, becoming uniformly smaller toward the

genal extremities and finally disappearing altogether at or near the lateral

termination of the facial suture. In smaller specimens the number of

these processes may be considerably less.

" The surface of the eephalon is ornamented, on the frontal lobe of the

glabella, with coarse pustules of varying size ; this lobe also bears the

elongate median scar which occurs in many species of the genus. The

coalesced second and third lobes are also pustulose, but less strongly.

The cheeks directly beneath the eyes bear traces of low ramifying grooves

similar to those found in Dal. pleuropiyx of the Helderbergian fauna and

Dal. anchiops of the Schoharie grit. Thorax not observed. Pygidium

very broadly triangular, the length and width being as 2 to 3. The margin

curves slightly outward on each side and terminates behind in a broad,

rounded extremity which is slightly elongated, but is not produced into a

spine. The axis bears 10 or 11 annulations, and the pleurae 9 or 10. The

ribs are undivided by a median groove and are without coarse tubercles."

Clarke, 1900.

A specimen in the collection of Mr. Gordon is referred to this species.

The determination has been made from the cast of the eephalon. Crush-

ing has somewhat deformed the east, but the features are still fairly

definite, except on tlie anterior extremity. The agreement with the de-

scription of D. sienimatns is very close, but the following differences are

noted : ( 1 ) The occipital furrow is parallel to the posterior margin of

the eephalon for less than one-half the distance from the axis as in typical

forms. Thence the posterior margin diverges as is not true of typical
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forms, making thus with the occipital furrow and the lateral margins

scalene areas. (3) The genal angle is somewhat more acute. (3) The

third side-lobes bear each a small node on the distal ends.

Occurrence.—Oriskany Formation, Eidgely Member. Cumberland.

Collection.—Eobert H. Gordon.

[Ohern.'J

Subgenus CORYCEPHALUS

Dalmanites (Corycephalus) dea^tatus Barrett?

Plate XCIII, Fig. 4

Dalmanites dentata Barrett, 1876, Amer. Jour. Sci., 3d ser., vol. xi, p. 200, pL

Dalmanites dentata Barrett, 1876, ibid., vol. xii, p. 70.

Dalmanites (Corycephalus) dentatus Hall and Clarke, 1888, Nat. Hist. N. Y.,

Pal., voL vii, p. 58, pi. xia, figs. 4-6.

Dalmanites dentatus Weller, 1903, Geol. Survey N. J., Pal., vol. iii, p. 339, pi.

xliv, figs. 1-3.

Description.—" Head subcrescentiform, the lateral and anterior mar-

gins forming a parabolic curve, the genal angles extended into rather blunt

spines. Glabella depressed convex, broadest in front, surrounded by a

well-defined dorsal furrow, frontal lobe broader than long, subelliptical to

subrhomboidal in outline. First pair of lateral furrows broad and deep,

extending obliquely backward from the dorsal furrow and connected

across the median portion of the glabella by a shallow depression. First

and second lateral lobes partially coalescent externally by the shallowing

of the second lateral furrows, the third pair of lateral lobes entirely sepa-

rate from the second. Second and third pairs of lateral furrows indis-

tinctly continuous across the median portion of the glabella by slight de-

pressions. Occipital furrow sharply defined, continuous across the gla-

bella and extending out upon the cheeks. Occipital segment of about the

same width, but a little higher than the posterior lateral lobes. Cheeks

convex in general contour, with a slightly thickened marginal border.

Eyes large, subcrescentiform, their summits as high or higher than the

glabella, their anterior extremities opposite the first and their posterior

extremities opposite the third lateral furrows of the glabella, bounded

externally around the base of the faceted surface by a sharp depression.
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beyond which is a subaiigular ridge. Between this ridge and the slightly

thickened cheek margin the surface is concave. The entire lateral and

anterior margin of the head is ornamented with a continuous series of

from twenty-five to thirty-five triangular, tooth-like processes, largest in

front and decreasing regularly in size to the genal angles. The surface

of the glabella and those portions of the cheeks lying between the eyes and

the glabella, except in the furrows, is covered with rather coarse, irregu-

larly arranged, circular tubercles, the outer portions of the cheeks, includ-

ing the marginal denticles, being finely papillose. Thorax consisting of

eleven segments, the axis a little less than one-third the entire width,

pleurte extended into sharp, posteriorly pointing spines. Pygidium sub-

triangular in outline, the posterior extremity produced into a dorsally

curving, attenuate spine, a little less than one-fourth the total pygidial

length. Axis depressed convex, indistinctly subangular along its median

line, about one-fourth the entire width of the pygidium at its anterior

margin, its sides nearly straight, gradually converging to the obtusely

rounded posterior extremity, which lies a little anterior to the base of the

posterior pygidial spine. Pleurae with no conspicuous marginal border,

flattened above, becoming rather strongly convex in the middle, and then

sloping away to the lateral margins with a slightly convex surface. Axial

segments fifteen in number
;
pleural segments grooved, eleven in number,

curving rather abruptly backward as they approach the margin, the two

or three posterior ones nearly straight. Each segment of the pygidium

marked by a more or less irregular line of tubercles." Weller, 1903.

The pygidium figured has a striking resemblance to published figures

and descriptions of this species in the duplicate ribs and in the tubercles

on the axial lobe. But except for the width of the axis, it might with equal

propriety be referred to D. bisignatus Clarke. It is too imperfect for

accurate determination.

Occurrence.—Oriskany Formation, Eidgely Member. Evick Gap,

opposite Franklin, Pendleton County, West Virginia.

Collection.—U. S. National Museum.

[Ohern.]
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Dalmanites micrurus (Green)

Plate XCI, Figs. 10, 11

Asaphus micrurus Green, 1832, Mon. Trilobites of North America, p. 56, cast

19, fig. 3.

Dalmania micrurus Hall, 1859, Nat. Hist. N. Y., Pal., vol. iil, p. 359, pi. Ixxiv,

figs. 13-20, 1861.

Description.—Hall describes this species as follows :

'•' Pygidium tri-

angular, convex, somewhat abruptly sloping at the sides, acute, attenuate

behind. Axis very prominent, faintly subangular in the middle above,

and regularly rounded towards the posterior extremity, rigid, scarcely

declining below, and abruptly elevated from the posterior marginal

border; a narrow angular ridge extending from the extremity of the axis

into the acute spinifonn caudal tennination. The number of articulations

in the axis is twenty or twenty-one, which are strongly defined, and some

of the anterior ones slightly bent forward, and sometimes a little more

prominent or almost nodose in the middle. Each of the lateral lobes is

marked by fourteen or fifteen (and, in one example, sixteen) ribs; the

anterior ones very regularly arching, while about four or five of the pos-

terior ones are turned backwards, approaching the parallel of the axis.

Each rib is marked by a narrow groove along its summit, continued to

where the ribs coalesce in the narrow marginal rim. The direction of

this suture, near the origin of the ribs, is a little below the middle, but,

in its course, approaches more nearly the upper margin. Surface granu-

lose, with a row of stronger granules or small pustules on each side of the

furrow marking the ribs, and still stronger ones on the middle of the an-

ntilations of the axis." Hall, 1859.

The glabella is more truncate than in D. pleuroptyx. The chief and

most obvious distinction as figured and described by Hall is in the sharp-

ness of definition of the axial annulations of the pygidium, but even this is

variable. This axis is also more prominent than in D. pleuroptyx, espe-

cially the posterior extremity.

Occurrence.—Helderberg Formatiox, !N"ew Scotland (?) MEiiBER.

Cumberland. Oriskany FoRitATiON, Eidgely Member. Cumberland.

Collection.—IT. S. National Museum.

[Ohern.]
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Subgenus CHASMOPS McCoy

Dalmaxites (Chasmops) anchiops (Green)

Plate XCTII, Fig. :>

Calymcne anchiops Green, 1832, Mon. of Trilobites of North America, p. 35.

Asaphus laticostatus Green, 1832, ibid., p. 45.

Phacops anchiops Burmeister, 1846, Die Organisation der Trilobiten, p. 90.

Dalmania anchiops Hall, 1861, Description of New Species of Fossils, etc.,

p. 55.

Dalmania anchiops Hall, 1862, 15th Ann. Rept. N. Y. State Cab. Nat. Hist.,

p. 83.

Dalmanites anchiops Hall, 1876, Hlus. Devonian Fossils, pi. ix, figs. 1, 3-6, 10,

12, 13; pi. X, figs. 6-14.

Dalmanites (.Chasmops) anchiops Hall and Clarke, 1888, Nat. Hist. N. Y.,

Pal., vol. Tii, p. 59, pi. ix, figs. 1-6, 10, 12, 13; pi. x, figs. 1-14.

Description.—" General form and proportions. Body subelliptical in

outline, more or less produced at the extremities. Surface depressed con-

vex, distinctly trilobate; lateral margins deflected and subparallel.

Length (including caudal spine) to width as 2 to 1. Cephalon relatively

short, length about one-third the width ; outline crescentic, slightly pro-

duced on the frontal margin. Surface evenly convex. Border narrow

anteriorly, bearing in front of the glabella five to seven low crenulations

or undulations, which become wider and thicker upon the cheeks, and

produced at the genal angles into stout and rapidly tapering spines, which

reach the third thoracic segment. Doublure wide and deep at the genal

angles, narrowing at the lateral margins, and extending into a relatively

narrow epistoma in front. Facial sutures normal.

" Glabella elongate, subpentagonal, widest anteriorly, depressed convex;

bounded on all sides by low sulci. Anterior lobe large, subrhomboidal

;

first pair of lateral furrows long, inclined backward; second pair obsolete,

except at their proximal extremities, where they appear upon the cast as

two deep pits ; third pair transverse or inclined slightly forward, almost

obsolete at their distal extremities; first and second glabellar lobes coa-

lescent, forming a single pair of large convex lobes, whose elevation ex-

ceeds that of the frontal lobe ; third glabellar lobes narrow, depressed and

relatively inconspicuous. Occipital furrow narrow on the axis, becoming

broader and deeper on the cheeks, occipital ring prominent and bearing



Mauylaxd Geological Survey 509

short and sharp central spine, narrowing to the axial furrows, Ihence

rapidly widening to the genal spines.

" Eyes lunate, large and elevated considerably above the summit of

the glabella, and closely appressed against its coalescent first and second

lobes. Visual surface with numerous corneal lenses, the single specimen

(a young individual) in which they may be enumerated, showing eighteen

rows, counting diagonally from the lower posterior margin, and one

hundred and ninety-two lenses. Palpebrum scarcely prominent; palpe-

bral lobe depressed and sloping abruptly to the narrow and elevated

palpebral furrow. Cheeks sloping abruptly from the ocular node to the

thickened and somewhat flattened margin. A deep sinus which, is

stronger in old individuals, bounds the ocular node and flattens the sub-

jacent portion of the cheek.

" Thorax subrectangular, length to width as 4 to 5. Surface depressed

convex. Axis relatively narrow, widest at about the fifth segment, thence

regularly tapering to the pygidium. Pleune relatively broad, flat for

about one-half their width and thence rounded to the lateral margins.

Each segment has a slight forward curve along the axial line, being

sulcate on the pleurae and having the anterior limb abbreviated by the

beveled planes of articulation. Pygidium subtriangular, depressed convex

or flattened. Posterior extremity produced into a stout, upwardly curved

spine, usually short, but sometimes equaling the pygidium in lengih.

Length, including the caudal spine, equal to the width.

" Axis having less than one-third the width of the shield on the anterior

extremity, regularly tapering to an obtuse, broadly rounded termination,

and composed of from nine to fourteen broad, flat, transverse annulations.

" Pleurae broad and rounding more or less abruptly to the margins, bear-

ing eight or nine wide, flattened annulations. M'hich become obsolete just

within the border. Wherever the crust is retained the annulations are seen

to be faintly grooved near their distal extremities, but in the usual con-

dition of preservation as casts of the lower surface, the tendency to dupli-

cation is not often apparent. Doublure narrow on the sides, rapidly

widening toward the posterior spine, where it extends forward as far as

the termination of the axis. The caudal spine is not infrequently broken
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away from the margin of the doublure, giving the caudal shield a semi-

circular outline.

" Surface ornamentation. The surface of the cephalon, within the

border and occipital ring, is covered by strong tubercles, which are closely

disposed over the cheeks and more scattered on the glabella. In old in-

dividuals these tubercles extend to the margin, and the orbital ridge of

the cheek becomes covered with fine granulations. The surface of the

thorax and pygidium is smooth or finely granulose. Pygidia of young

individuals show low nodes or tubercles upon the pleurae, apparently ar-

ranged in three or four oblique rows with indications of similar orna-

mentation upon the axis." Hall and Clarke, 1888.

From the Oriskany conies a nearly complete pygidium which bears a

close resemblance to Hall and Clarke's description and figures. This

pygidium has, however, a much stronger duplication of the pleural annula-

tions and the axial annulations are arched slightly medially. Neverthe-

less, the specimen must be placed here for the present, though it may

ultimately be shown to belong to another si>ecies.

Occurrence.—Oeiskaiv^y Formatiox, Eidgely Member. Locality un-

known.

Collection.—Maryland Geological Survey.

[Ohern.]

Subgenus HAUSMANNIA

Dalmaxites (Hausmaxxia) pleuhoptyx (Green)

Plate XCIII, Figs. 6-10

Asaphus pleuroptyx Green, 1832, Mon. of Trilobites of North America, p. 55.

Dalmania pleuroptyx Hall, 1859, Nat. Hist. N. Y., Pal., vol. iii, p. 356, pi.

Ixxiv, figs. 5 ?, 9 ? (not figs. 1-4, 6-8, 10-12) ; pi. ixxv, fig. 1 ?, 1861.

Dalmanites (Hausmannia) pleuroptyx Hall and Clarke, 1888, ibidem, vol.

vii, p. 28, pi. xio, figs. 1-3.

Dalmanites pleuroptyx Weller, 1903, Pal. N. J., vol. iii, p. 295, pi. xxxii, fig. 1.

Description.—" Head semicircular, with the posterior side concave, and

the posterior angles prolonged to the fifth or sixth articulation of the

thorax : frontal limb slightly concave, thickened at the margin. Glabella

convex in front ; length from the annulation to the anterior of the frontal

lobe, equal to the width of the frontal lobe, which is transversely oval:
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transverse furrows strongly marked, the anterior one more deeply than

the others, and passing imperceptibly into the depression which circum-

scribes the frontal lobe : anterior lobe expanding, and becoming prominent

towards the inner angle of the eye ; the central lobe a little wider than the

posterior one. Occipital furrow narrow, shallow in the middle; its con-

tinuation in the posterior furrow of the cheeks being very strongly defined,

and becoming wider towards the exterior margin.

"Eyes large, prominent, having an elevation of ten ranges of lenses,

while laterally there are thirty-seven ranges : the entire number of lenses,

in a specimen of medium size is 311. Between the lenses there is a small

round granule marking each of the angles of a hexagon, which circum-

scribes the lens. The entire rim of the eye is much elevated above the cen-

tral portion or palpebral lobe, and a deeper groove in the outer limb.

Hypostoma subhastate, with scarcely perceptible inequalities on the

margin.

" Thorax with the axis somewhat abruptly convex, and about three-

fourths as wide as one of the lateral lobes, the articulations on each side

terminated by a broad node. The articulations of the lateral lobes of the

thorax marked by a deep longitudinal furrow, which leaves the elevated

portion above and below nearly equal, and the extremities bending rather

abruptly downwards.

" Pygidium triangular, transversely convex ; the posterior extremity

acute, attenuate; the axis a little depressed towards the lower extremity,

which rises in strong relief above the border below. The axis is gradually

attenuate, the width at the posterior extremity being about one-third as

great as at the anterior extremity, which is about five-eighths as wide as

the greatest width of the lateral lobe at its upper margin : its outline is

curved and sometimes scarcely carinate, the latter feature more often seen

in the casts. The number of articulations in the axis is seventeen ; and in

each of the lateral lobes are eleven to thirteen ribs which are little wider

than the furrows which separate them; the whole bending downwards

towards the outer extremities, and uniting in a thickened border. Each

rib of the lateral lobe is marked by a longitudinal groove parallel with the

margins, and a little nearer to the upper than the lower margin.
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" Surface grauulose, the granules being somewhat stronger on the more

prominent parts of the head and in front of the eyes, while on the thorax

and pygidium there is usually a stronger row of granules along the lower

margins of the articulations. The granulose marking, however, is subject

to considerable variation, either from accidental or other causes ; and some

specimens of tlie pygidium present a fine granulose texture, visible only

under a lens." Hall, 1859.

Occurrence.—Helderbeeg Formation, Coeymans Member. Devil's

Backbone, Dawson. New Scotland Member. Devil's Backbone, Cor-

riganville, Dawson, Tonoloway?

Collections.—Maryland Geological Survey, U. S. National Museum.

[Ohern.]

Dalmanites berkleyensis u. sp.

Plate XCIV

Description.—Pygidium triangular, convex, large, its length 7/9 of

its width. Axis consisting of 17 articulations in type specimen, its diam-

eter at anterior end a little more than one-seventh width of pygidium,

posterior extremity one-third its anterior diameter, quite convex in middle,

very slightly convex, or even concave near margin ; a row of pit-like de-

pressions between articulations a short distance from margin on each side

in exfoliated specimen. Pleurse 17 in specimen observed, broad, separated

by deep and narrow furrows, slightly deflected baclcwards at anterior end,

strongly so at posterior end, where they become nearly parallel to axis.

Margin distinct, depressed, convex, very broad, slightly marked by furrows

between pleura, its distinctness and breadth not adequately shown by

figures. Surface not observed, probably bearing tubercles.

Length of pygidium 170 mm. ; width 125 mm.

This species differs from other described forms in its broad margin. It

is larger than any other species of the fauna. A single specimen of this

large and fine trilobite has been found.

Occurrence.—Oriskany Formation, Eidgely Member. Pennsyl-

vania Sand Quarry 3 miles north of Berkeley Springs, West Virginia.

Collection.—C. K. Swartz.

[Swartz.]
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Subclass EUCRUSTACEA

Superorder OSTRACODA
Family LEPERDITIID/E

Genus LEPERDITIA Renault

Leperditia altoides Weller

Plate XCVII, Figs. 8, 9

Leperditia altoides Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 252, pi.

xxiii, figs. 1 and 2.

Description.—" Carapace of medium size, obliquely subreniform, nar-

rower in front, somewhat variable in proportions ; valves strongly convex,

gibbous in the middle. Dorsal margin straight, from three-fifths to two-

thirds the total length; dorsal extremities obtusely angular, posterior

margin broadly rounded, ventral margin convex, anterior margin narrower

and often more sharply rounded than the posterior. Eye tubercle small,

but rather prominent, situated at a point about one-third the length of the

straight dorsal margin from its anterior end and about three-fourths of

the height of the valve at that point from the basal margin. Surface of

the valves flattened at the antero-dorsal angle, the flattening extending as

a narrow, indistinct, marginal border nearly to the center of the anterior

margin. Along the posterior margin there is a similar, narrow, indistinct,

flattened border, which extends from the postero-dorsal angle to a point in

the ventral margin directly below. Surface of valves perfectly smooth.

" The dimensions of an average specimen are : Length 7 mm. ; height

4.5 mm.; convexity of one valve 1.5 mm." Weller, 1903.

The type specimens of this species which are figured are from the

Decker Ferry rocks of New Jersey. In Maryland the species is quite

abundant at several localities.

Occurrence.—Helderberg Formation, Keyser Member. Devil's

Backbone, Tonoloway.

Collections.—Maryland Geological Survey, U. S. National Museum.
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Lepehditia elongata Weller

Plate XCVII, Fig. 11

Leperditia elongata Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 259, pi.

xxiii, fig. 13.

Description.—" Carapace large, obliquely subreniform, posterior ex-

tremity the highest. Dorsal margin straight, two-thirds of the total

length of the valves, its extremities obtusely angular. Anterior margin

obliquely truncate from the hinge-line, sharply rounded in front into the

broadly convex ventral margin, which, in turn, curves regularly into the

nearly semicircular posterior margin. Eye tubercle distinct, situated a

little above the middle of the antero-dorsal quarter of the valve. Both

anteriorly and posteriorly the margin is slightly flattened in a rather in-

distinct marginal border, extending from the extremities of the hinge-line

to the middle of the valve. Surface smooth.

" The dimensions of an average specimen are : Length 12 mm. ; height

G.5 mm.; convexity of one valve 2.5 mm." Weller, 1903.

Occurrence.—Heldeeberg Formation, Iveyser Member. Tonoloway.

Collection.—U. S. National Museum.

Leperditia gigantea Weller

Plate XCVII, Fig. 10

Leperditia gigantea Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 260, pi.

xxiii, fig. 14.

Description.—" Carapace very large, subreniform in outline. Dorsal

margin straight, about three-fifths of the total length of the valve, its

anterior extremity obtusely angular, its posterior extremity rounding into

the nearly semicircular posterior margin. Ventral margin gently convex,

anterior margin broadly rounded, nearly as high as the posterior margin.

Eye tubercle distinct, situated at about the middle of the antero-dorsal

quarter of the valves; behind the eye tubercle there is a broad, shallow,

indistinct, flattened sulcus, which extends downward from the hinge-line

nearly to the center of the valve. The antero-dorsal angle is distinctly

compressed, and the flattened area extends around the anterior margin as

a marginal border. The posterior margin is also bordered by a more or

less distinct, flattened border. Surface smooth.
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" The dimensions of a large specimen are : Length 22.5 mm. ; height

14 mm. ; convexity of one valve 6 mm." Weller, 1903.

Occurrence.—Helderberg Formatiox, Keysek Mejiber. Tonoloway.

Collection.—U. S. National Museum.

Family LEPERDITELLIDAE

Genus APARCHITES Jones

Aparchites gordoni n. sp.

Plate XCV, Figs. 1-3

Description.—Valve rather large, elongate elliptical with an unusually

long, straight hinge. Surface convex, with the greatest point of elevation

in the middle of the posterior third ; two obscurely defined depressions in

the mid-dorsal area. Under a high magnification the surface is seen to

be marked by minute, regularly arranged punctae.

Length 1.60 mm.; height 1.0 mm.

This new species is based upon a single, well-preserved left valve, pre-

senting, as far as it goes, all of the characters of the genus Aparchites.

The valve is larger than the average for that genus and thus suggests

Leperditella. The long hinge-line, elongate valve, and general convexity

and marking of the surface seem to be the specific characteristics—at any

rate these features will serve until the characters of both valves are known.

The specific name is in honor of the late Eobert Gordon, of Cumber-

land, Maryland, in appreciation of his work upon the geology of western

Maryland.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—^U. S. National Museum.

Family BEYRICHIIDAE

Genus PRIMITIA Jones and Holl

Primitia postturgida n. sp.

Plate XCV, Fig. 4

Description.—Carapace small, oblong, the ratio of length to height being

not quite two to one. Valves obliquely subtruncate behind, more rounded
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in front. Hinge straight, long, about four-fifths the greatest length of

the valve. Ventral outline gently convex at the extremities, curving up-

vrard more rapidly behind than in front. Post-marginal part of valves

marked by a low swelling which merges into a much fainter rim along the

ventral edge, and is lacking in the posterior half. This rim becomes quite

obsolete anteriorly. Within the anterior edge and about the midheight

of the valve is a prominent, though compressed, ridge-like node. Sulcus

strong and deep, subcentral and occupying the dorsal half of the valve,

with broad though not sharply defined swellings on each side.

Length .72 mm. ; height .40 mm.

None of the described American species of Primitia are close enough to

P. postturgida to require comparison, but P. divisa Jones and Holl, from

the Wenlock of England, is somewhat similar in shape and surface mark-

ings. In the latter species, the sulcus and the lobes surrounding it are not

as well marked, in fact, the posterior lobe is almost wanting, while the

place of the anterior is occupied by a small node. The swollen area en-

closing the sulcus is somewhat suggestive of the horse-shoe shaped ridge

of species of Bollia like B. ungula and B. curta, figured on the same plate.

This possible alliance is further indicated by the marginal thickenings

described.

Occurrence.—Oriskany Formatiok, Shriver Member. 21st Bridge.

ColJection.—U. S. N"ational Museum.

Prijiitia ? cumberlandica n. sp.

Plate XCV, Fig. 5

Description.—Carapace obliquely subovate, widest in the middle third,

with a straight hinge-line nearly as long as the greatest length of the valve.

Post-dorsal angle obtuse, antero-dorsal angle sharper; ventral border

gently convex but turning upward more gradually in front than behind,

thus causing the anterior end to be narrower than the posterior. Free

edge of valve with a narrow, well-defined, and slightly raised border.

Sulcus short, straight, almost twice as long as wide, deep and well marked,

occupying approximately the central portion and not extending to the
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hinge-line as in typical Primitias. Surface of valve gently convex, the

pit and the border smooth, but the remainder with a neat reticular

ornamentation.

Length of left valve 0.85 mm. ; height 0.5 mm.

None of the American species are close enough to require comparison

and the nearest form seems to be Primitia valida Jones and Holl, from

the Silurian of the Island of Gotland, which has a similar surface orna-

ment and central pit. On closer comparison the greater convexity of the

valves of the Gotland species and their more nearly equal ends are apparent

at a glance.

Both P. ? cumberlandica and P. ? concentrica belong to a group of forms

at present referred to Primitia, but distinguished from the typical species

of the genus by a reticulated surface, by a flattening of the dorsal median

half, and, especially, by a sharply outlined, subcentrally situated pit or

sulcus, all of which characters are indicative of Kirkbya rather than

Primitia. This relationship is probably a genetic one and may form

grounds for a generic separation from both groups to which it seems

allied. Until the subject can be more thoroughly investigated, the species

are provisionally referred to Primitia.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land, Maryland ; Keyser, West Virginia.

Collection.—U. S. National Museum.

Primitia ? concentrica n. sp.

Plate XCV, Figs. 6-8

Description.—Valves moderately convex, with a broad depression occu-

pying the median dorsal portion. Hinge-line straight, equal to three-

fifths of the greatest length of the valve. Sulcus reduced to a small, cen-

trally situated pit. Surface reticulated, the ornament of moderate coarse-

ness and arranged in concentric rows about the pit.

Length of right valve 0.9 mm. ; height 0.7 mm. ; thickness 0.2 mm.

The general outline of the valve, concentric ornament, and the small

pit are characters making this species easily recognized. Its relations are
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discussed in the general notes under F. ? ciiinherlandica, but P. ? con-

centrica seems to be more closely allied to Kirkbya than the former species.

Occurrence.—Ortskant Formation, Sheiver Member. 21st Bridge.

Collection.—U. S. National Museum.

Genus PRIMITIELLA Ulrich

Primitiella variolata n. sp.

Plate XCV, Figs. 9, 10

Description.—Carapace elongate, subquadrate; dorsal margin straight

with both ends about equally rounded, the anterior slightly the narrower

;

ventral margin almost straight in the middle and but little curved toward

the ends
;
posterior ventral end somewhat more abruptly curved than the

corresponding anterior portion and each but slightly different in curvature

from the dorsal ends. Middle third of dorsal half of carapace occupied by

a gentle depression. Anterior and posterior ends with a narrow border.

Surface marked by more or less regularly arranged small elongate depres-

sions or spots averaging six in the length and four in the width of the

valve. The anterior portion of the carapace arises abruptly from the mar-

ginal rim, but the slope to the posterior edge is gradual ; highest portion

of valves in posterior third.

Length .72 mm. ; height .32 mm.

The elongate-subquadrate outline and the surface markings are suffi-

cient to distinguish this from all other species of the genus.

Occurrence.—Oriskany Formation, Shriver Member. 21st Bridge.

Collection.—U. S. National Museum.

Genus ULRICHIA Jones

Ulrichia ^qualis n. sp.

Plate XCV, Fig. 11

Description.—This neat species is closely related to the type of the

genus, Ulrichia conradi, described by Jones from the Hamilton shale of

Canada/ and is probably to be regarded as the progenitor of that form.

' Quart. Jour. Geol. See. Lond., vol. xlvi, 1S90, p. 544, text fig. 2.
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Comparing the two forms, the following points of agreements and dif-

ferences may be found. The carapace in both is about equal in size and in

general outline. In each species the characteristic knobs or tubercles are

two in number, are situated in the dorsal region of the carapace and divide

the valves into three more or less equal portions ; the posterior tubercle in

U. conradi, however, is somewhat larger than its associate, while both

tubercles are of equal size in U. ceqimlis. Both species have a distinctly

raised marginal rim, equally developed in the genotype, but in the new

species under discussion, thickened and most prominent at the anterior

and posterior ends. A further distinction is afforded in the different sur-

face markings of the two species. The carapaces of both are reticulated,

but in U. cequalis the reticulation is so faint and loose meshed as to be

perceived only with difficulty, thus contrasting with the more closely

woven, regular reticulation of U. conradi.

A European species, U. morgam (Jones), is also closely related but

differs from both in wanting the marginal rim.

Length .86 mm. ; height .53 mm.

Occurrence.—Oriskany Formation, Siiriver Member. 21st Bridge.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus STREPULA Jones and Holl

Strepula irregularis Jones and Holl

Plate XCV, Figs. 12-15

Strepula irregularis Jones and Holl, 1886, Ann. and Mag. Nat. Hist. (5), vol.

xvii, p. 404, pi. xiii, figs. 5, 7, 8, 9, 15.

Description.—On the slabs and in the washings from the Keyser lime-

stone at Cumberland, are a number of specimens of an ostracod which

seem indistinguishable from the British Wenlock species described and

figured by Jones and Holl as Strepula irregularis. As suggested by its

specific name and shown in the figures on pi. xcv, the species varies con-

siderably in shape and in the distribution of their surface crests. The

variations of these features in the American form are no greater and in-

deed may be duplicated in the figures published by Jones and Holl, so
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that we have no hesitancy in referring the species as above. Compared

with other American Paleozoic ostracods, there is none with which it could

be confounded. The sharp, superficial crests, together with the loose and

somewhat irregular reticulation of the surface, give the valves a very-

striking aspect.

Length of an average right valve 1.30 mm. ; height of same .70 mm.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collections.—MAvyland Geological Survey, U. S. National Museum.

Genus HALLIELLA Ulrich

Halliella ? seminulum var. longa n. var.

Plate XCV, Fig. 16

Description.—Carapace elongate, nearly semicircular in outline, with a

long hinge-line, subequal ends, the posterior one more nearly vertical than

the anterior which begins to curve backward from the prominent dorsal

angle ; beak deeply notched ; ends and ventral side with a smooth, concave

border, widest posteriorly and narrowest antero-ventrally ; surface strongly

convex, reticulated; notch or sulcus deep, rather abruptly impressed,

centrally situated, vertical, extending from the dorsal edge more than half

across the valves.

Length of entire carapace 0.9G mm.; greatest height 0.52 mm.

This American variety of H. ? seminulum is more elongate even than

the Gotland variety of the species, which is longer than the Wenlock speci-

mens to which Jones originally applied the name, and the German form

subsequently referred to the species by Krause. Our variety differs further

from the European varieties in the sulcus which is more sharply defined,

or, to express it differently, more abruptly impressed.

On two previous occasions,* the senior author referred Primitia semi-

nulum Jones to his genus Halliella, but in the second instance it was

recognized that the proposed generic change was not wholly natural. The

'Jour. Cincinnati Soc. Nat. Hist., vol. xiii, 1891, p. 49; Geol. and Nat. Hist.

Surv. Minnesota, Final Rept., vol. iii, pt. ii, 1894, p. 656.



Maryland Geological Survey 521

obvious affinities of the species to the following H. ? iriplicala tends to

emphasize the relations to Kirkbya then suggested. The generic reference

is, therefore, at the present time, made doubtful.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—U. S. National Museum.

Halliella ? triplicata n. sp.

Plate XCV, Figs. 17, 18

Description.—This species has a surface ornament and sulcus almost

exactly as in H. ? seminulum and the variety longa just described, but

differs in the following respects: The ratio between length and height

is much less in H. ? triplicata, as a comparison of the respective measure-

ments will show. The most obvious difference, however, lies in the occur-

rence of three plications along the ventral edge of the present species.

Length of valve .76 mm. ; height .57 mm.

Occurrence.—Heldekberg Formation, Keyser Member. Cumber-

land.

Collectio7i.—U. S. National Museum.

Genus ^CHMINA Jones and Holl

^EcHMiNA cuspiDATA Jones and Holl

Plate XCV, Figs. 19-21

JEchmina cuspidata Jones and Holl, 1869, Ann. and Mag. Nat. Hist. (4), vol.

iii, p. 218, text fig. 2, pi. xiv, fig. 8.

JEchmina cuspidata Jones, 1870, Monthly Microscopical Journal, vol. iv, p.

185, pi. Ixi, fig. 6.

JEchmina cuspidata Jones, 1S87, Ann. and Mag. Nat. Hist. (5), vol. xix, p.

411, pi. xiii, figs. 2-4, 9.

Description.—The discovery in x\merica of this well-marked species of

the Wenlock shales is not without considerable interest. The species has

been known to the writers for some time as a characteristic fossil of the

New Scotland beds of New York, and the extension of its range to West

Virginia is in keeping with their determination.
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Length of left valve .84 mm. ; height .40 mm. ; length of spine .97 mm
Occurrence.—Hklderberg Formation, New Scotland Member.

21st Bridge.

Collections.—Mdixy\a'n.(i Geological Survey, U. S. National Museum.

Genus MESOMPHALUS n. gen.

Carapace of medium size, 1 mm. to 21 mm. in length, equivalved ; valves

moderately convex, oblong subquadrate in outline, with a small central pit

lying between two rather small rounded nodes ; edge of valves rather thick,

usually concealed by a flattened border which overhangs it; ventral pouch

somewhat elongate, sausage-shaped, occupying nearly the full length of the

ventral side.

Type Mesomphalus Jiartlei/i n. sp.

This new genus is founded upon an ostracod occurring abundantly in

the Keyser limestone of Maryland and West Virginia, and exhibiting

features which relate it on the one hand to Beyrichia, and on the other to

Primitia, with a suggestion also of Ulrichia and Hollina. The presence

of a large ventral pouch recalls this persistent feature of Beyrichia, but

aside from this character, there is really very little in common between

the two genera. The characteristic three lobes of Beyrichia are totally

wanting. The true affinities of the genus lie with the Primitiidse, as

indicated by the distinct subcentral pit, while the two nodes are suggestive

of Ulrichia. From these two genera it is clearly distinguished by the

presence of the ventral pouch, and in individuals not possessing this, by

the subcentral instead of' nearly dorsal location of both the pit and node.

The Carboniferous species of Hollina, like R. radiata (Jones), also have

two somewhat similar rounded nodes, but if they are really homologous

with those on the valves of Mesomphalus, an obvious difference is apparent

in the location of the lobes in that genus, only one of them being situated

in the middle part of the valve, the other, the anterior, being far up near

the dorsal edge.

The closely approximated nodes, their subcentral position, the central

pit, and the long, sausage-shaped ventral pouch, are the distinguishing

characteristics of this new genus.
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Mesomphalus iiartleyi n. sp.

Plate XCV, Figs. 22-24; Plate XCVI, Figs. 1-3

Description.—Carapace averaging 2.00 mm. in length, 1.30 mm. in

height, and a complete example exhibiting the ventral pouch, 1.00 mm. in

thickness. Valves moderately convex, rather variable in shape, but gen-

erally approaching an oblong subquadrate outline. Ventral portion of

valve in specimens supposed to represent the female form occupied by an

elongate sausage-shaped pouch. Central part of valve Math a small pit

flanked by two small rounded nodes. Surface finely reticulose, with the

center of each area marked by small papilla.

Mesomplialus Iiartleyi presents an aspect so different from any asso-

ciated ostracod, and in fact any other described form, that there seems no

necessity for comparison. The specific name is in honor of Mr. Frank

Hartley, of Cumberland, Maryland, who was kind enough to collect wash-

ings for us from the Coeymans limestone at that place.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land, Maryland ; Keyser, West Virginia.

Collections.—Maryland Geological Surv^ey, U. S. National Museum.

Mesomphalus submarginata n. sp.

Plate XCVI, Figs. 4, 5

Description.—The valves of this species suggest young specimens of

the associated Mesomphalus Iiartleyi, but close comparison reveals the fol-

lowing differences: First, the valves are smaller, less convex, more

elongate, and less oblique than the average specimens of the type of the

genus. Second, the surface in M. submarginata is more finely granulose.

Third, the posterior node is almost obsolete, and, lastly, the flange seems

to be incomplete, being absent on the posterior end.

Length of left valve 0.9 mm. ; width 0.55 mm.
;
greatest height 0.22 mm.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—U. S. National Museum.



524 Systematic Palf-ontology

Genus CTENOBOLBINA Ulrich

CtENOBOLBINA ? DENTICULA n. Sp.

Plate XCVI, Figs. 6-9

Description.—Carajiace elongate, siibovate, tapering anteriorly; hinge

long and straight ; surface gently convex, thickest anteriorly and sloping

somewhat abruptly toward this extremity, granulose, and in some speci-

mens with punctas between the granules; median sulcus moderately de-

veloped, slightly curved and dividing the shell along the median line;

immediately behind the sulcus a rounded node of considerable size, though

no great prominence, is observable ; the rest of the body of the valve rather

evenly convex. Occasionally a small spine in the posterior half of the

dorsal edge ; flange or frill narrow, but developed rather uniformly along

the entire length of the free edge of the valve ; edge of frill bearing a row

of small spines which are most conspicuous in the posterior edges. On the

anterior end the contact edge beneath the flange bears denticles.

Length of right valve 1.45 mm. ; height .82 mm.

One of the type specimens has a granulose surface, while the siirface of

the second, in addition to the granules, presents rather regularly placed

punctae. Whether the latter condition is a specific character or is due to

weathering cannot be determined from the material at hand. The position

of this specimen is somewhat questionable. If it really belongs to Cteno-

bolbina, then it must be classed with the suhcrassa section of the genus,

but the post-median node is longer than in any other known species of the

genus. The shape of valve, size, character and granulose marking of

flange and contact edges, is as in typical Ctenobolbina. Considering the

large size of the node, it is possible that the species is nearer Kloedenia,

but for reasons mentioned, also the absence of a sulcus behind the node,

this relation seems more questionable than the one given the species.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—U. S. National Museum.
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CtENOBOLBINA ? DUBIA n. sp.

Plate XCVI, Figs. 10-12

Description.—Carapace subovate except that the dorsal edge is nearly

straight. As oriented, the posterior end is the narrower, but considerably

the thicker. An undefined broad median sulcus confined to the dorsal

half; otherwise the valve is without furrows. Posterior half of dorsal

edge somewhat excavated, forming a straight shoulder descending

abruptly ; ventral edge thick, with a rather narrow flange around the ends

and ventral portion. Surface smooth.

Length 1.00 mm. ; height .62 mm.

The position of this species is altogether doubtful. There is a general

resemblance to Ctenobolbina, but the sulcus is so shallow and limited in its

extent, and the shape of the valve so different from the average of that

genus, that the species really belongs here. In general expression again,

as also in the thick ventral edge, considerable agreement is noted with

certain similarly thick-edged Primitias. Finally, it is not altogether im-

probable that the species is nearer the type of Halliella than any other.

However, until all of these various Primitian genera shall have been re-

vised, the position assigned the species will serve the purpose of classifica-

tion provisionally.

Occurrence.—Helderberg FoRiiAxiox, Keyser Member. Cumber-

land.

Collections.—Mai7land Geological Sun-ey, U. S. National Museum.

Genus BOLLIA Jones and HoU

BOLLIA AMERICANA n. sp.*

Plate XCVI, Figs. 13-15

Description.—This well-marked BoUia is closely related to the type of

the genus, B. uniflexa Jones and Holl, and also to the somewhat similar

' Compare Bollia Ucollina Jones and Holl, 1886, Ann. and Mag. Nat. Hist. (5),

VOL xvii, p. 3G1, pi. xil, flgs. 14-16, and B. uniflexa, ibid., figs. 17a, 17b.
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B. hicollina, noted in the bibliography above, but from each it can be

separated by slight although important differences.

Length of left valve 1.24 mm.; height of same .9 mm.

The outline of the valves in B. uniflexa and B. americana is practically

identical, but the former has a reticulate surface and a slightly developed

marginal ridge. In B. bicollina the valves are more equal ended than in

the American species, while further differences may be noted, especially

in the marginal ridges of the tv^o species. There are sharp protuberances

or crests in B. bicollina closely paralleling the edge of the valve and con-

tinuing to the dorsal border. The marginal ridge in B. americana, how-

ever, is more rounded and like the inner ridge, thickens slightly into

terminal knobs before the hinge is reached.

Bollia americana, B. uniflexa, and B. bicollina are three well-marked

members of the typical section of Bollia, namely that division of the

genus in which the outer ridge is not strongly developed while the inner

ridge has bulbous ends connected by a narrow bent portion. No American

species is known closely resembling it to make comparisons necessary.

Occurrence.—Oriskany Formation, Shriver Member. 21st Bridge,

Cash Valley.

Collections.—Maryland Geological Survey, U. S. National Museum.

Bollia curta n. sp.

riate XCVI, Figs. IG, 17

Description.—Carapace subcircular except along the short, straight

hinge, with ends strongly and almost equally curved ; dorsal angle obtuse,

hinge straight and rather short ; outer ridge thin, inconspicuous, parallel-

ing and closely following the margin and reaching the dorsal edge with

its ventral part showing a neat row of papilla? ; inner ridge thick, equally

developed throughout, occupying the greater portion of the valve, but not

extending to the hinge margin; the included sulcus narrow; surface of

valves papillose.

Length of valve .76 mm. ; width .GO mm.
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The subcircular outline^ unusual development of the inner ridge, and

the insignificant outer rim, cause this species of Bollia to be easily

recognized.

Occurrence.—Oriskany Formation, Shriver Member. 21st Bridge.

Collection.—U. S. National Museum.

Bollia irregularis n. sp. .

Plate XCVI, Fig. 18

Description.—Carapace elongate, subelliptical, the length about one and

two-thirds times the height, hinge-line approximately straight, anterior

and posterior ends about equally rounded, ventral margin gently curved

with a slight backward swing of the anterior outline; edges of valves

thick, forming the marginal ridge which extends practically to the dorsal

line at each end; marginal ridge along posterior end thinner than the

corresponding anterior portion and slightly constricted in the lower third

;

inner ridge irregularly U-shaped with the posterior arm refiexed and

slightly bulbous ; spaces between ridges narrow, sharply depressed.

Length of right valve .60 mm. ; height .36 mm.

Bollia irregularis is probably most closely related to the common Cin-

cinnatian form B. persulcata (Ulrich),' with which it agrees in size, gen-

eral outline, and distribution of the ridges. Minor differences such as the

more pronounced development of the ventral portion of the marginal ridge,

and the less bulbous character of the inner ridge, will readily distinguish

the Helderberg species.

Occurrence.—Helderberg Formation, New Scotland Member.

21st Bridge.

Collection.—U. S. National Museum.

Bollia jugalis n. sp.

Plate XCVI, Fig. 19

Description.— Carapace obliquely subovate, the anterior end narrower

and more abruptly truncate of the two ; ventral margin curved, with the

' Jour. Cincinnati Soc. Nat. Hist., vol. il, 1879, p. 12, pi. vii, fig. 6.
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greatest amount of curvature in the posterior portion; dorsal margin

straight. Inner ridge thick, regularly U-shaped, with the ends slightly

bulbous and reaching the dorsal margin; outer ridge imperfectly de-

veloped and coalescing with the inner ridge along the ventral side ; dorsal

ends of outer ridge free, but reaching little more than halfway across the

valve ; anterior arm of outer ridge narrow and drawn out
;
posterior end

thick and bluntly rounded ; edge of valves marked by a somewhat obscure

marginal rim.

Length 1.40 mm. ; height .94 mm.

The union of the inner and marginal ridges along the ventral portion,

suggesting the specific name, is the distinguishing and characteristic

feature of this species. The associated B. americana is of similar shape

and size, but the surface configuration of each is sufficiently distinct to

admit of no confusion in identification. A similar union of the inner and

outer ridges along the ventral side is unknown to us in any other species

of the genus, so that in this respect B. jugalis seems to be unique.

Occxi,rrence.—Oriskany Formation, Sheiver Member. 21st Bridge.

Collection.—U. S. National Museum.

BoLLiA UNGULA Jones

Plate XCVI, Figs. 20-22

Bollia ungula (Claypole MS) Jones, 1889, Amer. GeoL, vol. iv, p. 338.

Bollia ungula Ulrich, 1891, Jour. Cincinnati Soc. Nat. Hist., vol. xiii, p. 188,

pi. xiv, figs. 6a, 6&.

Description.—The geologic range of this widespread Bollia has been

considerably extended by the discovery of specimens in the siliceous dark

shales of Lower Oriskany age at 21st Bridge. Hitherto the species has

been known only from strata of Middle Devonian age in the various parts

of the eastern half of the United States. With the exception of a slight

variation in the marginal rim, these Oriskany specimens differ but little

from examples in the type horizon.

Length .77 mm. ; height .47 mm.

Occurrence.—Oriskany Formation, Shriver Member. 21st Bridge.

Collection.—U. S. National Museum.
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Genus KLCEDENIA Jones and Holl

IvLCEDENiA CENTRicoRXis Ulricli aiicl Bassler

Plate XCVII, Figs. 1-4

Kladenia centricornis Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol.

XXXV, pi. xxxviii, fig. 23.

Description.—Valves very slightly oblique, elongate, subelliptical, the

relation of length to height being a little less than two to one ; hinge-line

long and straight, though shorter than length of the shell ; cardinal angles

subequal, generally rather obtuse ; ends nearly equal, cur\ing broadly into

the bowed ventral part of the outline. Surface of valves rather coarsely

reticulated or pitted and with the usual two furrows. The conical, some-

times spine-like form of the median node is the most peculiar feature of

the species. The contour of the remainder of the surface is about as usual

except that the ventral slope is uncommonly abrupt and the flattened

border a little wider than usual.

Left valve, fig. 1, length 1.83 mm.; height 0.92 mm. ; left valve, fig. 2,

length 1.47 mm. ; height .76 mm.

Both of the figured and only known specimens from Maryland are pro-

vided with a ventral pouch. This is situated rather far back and gives

the female valves a more oblique form than pertains to the male. Good

specimens of the latter from equivalent beds in the New York are con-

tained in the Ulrich collection at the U. S. National Museum. The un-

usual length of the valve, spine-like central node, and coarse pitting, are

features which will cause its easy identification and differentiation from

other species of the genus.

Occurrence.—Helderberg Formatiox, Keyser Member. Cumber-

land.

Collection.—U. S. National Museum.

Ivlcedenia eimbkiata Ulrich and Bassler

Plate XCVII, Figs. 5-7

Khrdenia fimbriata Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol. xxxv,

pi. xxxviii, fig. 22.

Descnption.—This fine species will be recognized at once by its spinose

margin. This spiney frill, together with the reticular surface ornament

34



530 Systematic Paleontology

and the general neatness of form, imparts a striking elegance to the shell.

The depth of the anterior sulcus, whicli, however, is located very near the

middle of the valve, is somewhat suggestive of Primitiidag like Eurychilina.

But the size and form of the median lobe—indeed every feature that ex-

perience has shown to be essential—is too thoroughly in accord with

KJocdenia to have any doubt as to the generic position of the species. Only

a few specimens have been seen and none of these have a ventral pouch.

Length of left valve, including marginal spines, 2.5 mm.; width 1.3

mm. : height 0.5 mm.

This species was described from the Coeymans limestone of Herkimer

County, New York, and fragments of apparently the same form have been

noted at Cumberland, Maryland.

Occurrence.—Helderbeeg Formatiox, Keysek Meaibeu. Cumber-

land.

Collection.—U. S. National Museum.

Klcedexia neaepassi (Weller)

Plate XCVII, Figs. 12, 13

Beyrichia nearpassi Weller, 1903, Geol. Surv. N. J., Pal., vol. ill, p. 255, pi.

xxiii, figs. 7, 8.

Klocdenia nearpassi Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol. xxxv,

p. 301 (gen. ref.).

Description.—" Carapace subelliptical in outline, the posterior ex-

tremity equaling or a little narrower than the anterior; the hinge-line

straight, about four-fifths of the total length of the valves. Free margin,

with a flattened, marginal border. Valves divided into three lobes by two

rather broad and deeply impressed, nearly equal furrows, which start from

the dorsal margin and extend vertically downward to about the middle

of the valve. A shallower and less sharply defined furrow extends verti-

cally upward from the ventral margin, directly beneath the anterior

furrow from the dorsal margin, the two being indefinitely connected

across the middle of the valve by a slight depression. The posterior lobe

is strongly convex and is the largest of the three, occupying about one-half

of the total length of tlie valve; medial lobe subglobular, about as high as
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the posterior one ; anterior lobe about the same width as the median one,

but less strongly convex. Entire surface of the valves smooth." Waller,

190;J.

The dimensions of an average specimen are : Lengtli 1.75 mm. ; height

1 mm.

Occurrence.—Helderberg Formation, Keyser Mejiber. Tonoloway.

Collection.—U. S. National Museum.

Ivlcedenia kummeli (Weller)

Plate XCVII, Fig. 16

Beyrichia kiimmeli Weller, 1903, Geol. Surv. N. J., Pal., vol. ill, p. 266, pi.

xxiv, fig. 21.

Elccdenia kummeli Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol. xxxv,

p. 301 (gen. ref.).

Description.—" Carapace subelliptical in outline, a little narrower in

front, hinge-line straight, about three-fifths of the total length. Free

margin with a depressed, concave border, whose outer edge is slightly

elevated in a rounded, marginal ridge, outside of which the surface drops

abruptly to the edge of the valve. Valve divided into three lobes by two

furrows, which extend ventrally downward from the hinge-line to about

the middle of the valve ; the anterior furrow a little shorter than the other,

with its lower extremity slightly curved backward. Posterior lobe the

largest, including nearly one-half of the valve, with a small, but distinct,

tubercle a little in front of its middle point. Middle lobe subglobular in

form, more highly convex than either of the others, with a slight, concave

excavation at its base. Anterior lobe more depressed convex than either of

the others. Surface finely pitted, except on the marginal border and in the

furrows; the pits appearing to be angular depressions, with narrow,

dividing ridges.

" The dimensions of the type specimen are : Length 4 mm. ; height

2.5 mm." Weller, 1903.

Occurrence.—Helderberg Formation, Keyser Member. Tonoloway.

Collection.—U. S. National Museum.
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Klcedkxia sussexexsis (Weller)

Plate XCVII, Figs. 14, 15

Beyrichia sussexensis Weller, 1903, Geol. Surv. N. J., Pal., vol. iii, p. 253, pi.

xxiii, figs. 3 and 4.

Klccdenia sussexensis Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol.

XXXV, p. 301, pi. xxxviii, figs. 19, 20.

Description.—"Carapace subelliptical in outline; the dorsal margin

straight, its length about nine-tenths of the total length of the valves, its

extremities angular. Ventral margin gently convex; the anterior and

posterior margins both broadly rounded, the posterior extremity being a

little higher than the anterior and its margin being nearly straight for a

short distance below the postero-dorsal angle. The entire free margin of

the valves with a distinct, flattened, marginal border, which is abruptly

separated from the body of the valve. The dorsal half of the surface of

each valve is divided into three lobes by two deep furrows, which reach to

about the middle of the valve. The posterior furrow divides the valve at

about the middle of its length and is nearly straight; the anterior furrow

lies about halfway between the posterior one and the anterior extremity

;

it is a little shorter than tlie other and its lower extremity is slightly bent

backward. The two furrows are connected below by an indistinct depres-

sion in the valve, partially isolating the middle lobe. The anterior and

posterior lobes are connected ventrally. The middle lobe is subglobose and

is the most prominent of the three; the posterior lobe is a little more

prominent than the anterior. The entire surface, except in the furrows

and on the marginal border, is finely papillose.

" The dimensions of the type specimen are : Length 3 mm. ; height

1.8 mm." Weller, 1903.

Occurrence.—Heldekbekg Formation, Keysee Member. Touoloway.

Collection.—U. S. National Museum.

Klcedexia barretti (Weller)

Plate XCVII, Fig. 17

Beyrichia barretti Weller, 1903, Geol. Surv. N. J., Pal., vol. ill, p. 254, pi. xxiii,

fig. 9.

Kladenia 'barretti Ulrich and Bassler, 190S, Proc. U. S. Nat. Mus., vol. xxxv,

p. 301 (gen. ref.).
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Description.—" This species resembles the last [K. sussexensis'] but

is smaller, with the anterior furrow narrower and with the posterior one

produced further toward the ventral margin, giving to the median lobe a

more elliptical outline.

"' The surface is also very differently marked, it being covered with

rather large, irregular pits. The ventral margin is nearly straight in the

central portion, the anterior and posterior extremities of the valve being

of nearly equal height.

"The dimensions of the type specimen are: Length 2.3 mm.; height

1.5 mm." Weller, 1903.

Occurrence.—Helderberg Formation, Keyser Member. Tonoloway.

Collection.—U. S. National Museum.

Genus KLCEDENELLA Ulrich and Bassler

Klcedenella pennsylvanica (Jones)

Plate XCVII, Figs. 18-21

Ela-denia pennsylvanica Jones, 1889, Amer. Geol., vol. iv, p. 341, pi. figs. 5a-d,

6 (not 7a, b, 8, 9).

Kladenella pennsylvanica Ulrich and Bassler, 1908, Proc. U. S. Nat. Mas.,

vol. XXXV, p. 304, fig. 54, p. 318, pi. xliii, figs. 1-3.

Description.—As noted in the remarks under Kladenella turgida several

distinct species were referred to Klcedenia pennsylvanica by Jones in his

original description. The present writers have restricted this species to

Jones's figs. 5 and 6. The differences between these several species are in-

dicated in the remarks under KloedeneUa turgida and Elwdenella turgida

ventrosa.

Occurrence.—Helderberg Formation, Keyser Member. Tonoloway,

and other localities in Maryland. The species occurs also in the lower

beds of the Helderberg in Pennsylvania and other states.

Collection.—U. S. National Museum.

Klo:denella claukei (Jones)

Plate XCVII, Fig. 21

Beyrichia clarkei Jones, 1890, Quart. Journ. Geol. Soc. Lond., vol. xlvi, p. 17,

text fig. 2.
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Bollia clarkei Ulrich, 1894, Geol. and Nat. Hist. Surv. Minnesota, Final Kept.,

vol. ill, pt. ii, p. 669.

Kladenella clarkei Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol. xxxv,

p. 319.

Description.—This well-marked species which wa.* originally described

from the Lower Helderberg of Herkimer County, New York, may be

readily distinguished from associated forms of Klcedenella by its less

elongate shape and more conspicuous sulci.

Occurrence.—Helderbeeg Formation, Keysek Member. Cumber-

land.

Collection.—U. S. National Museum.

Klcedenella clarkei var. paupera Ulrich and Bassler

Plate XCVIII, Figs. 1-3

Klcedenella clarkei paupera Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus.,

vol. xxxv, pi. xliii, fig. 5.

Description.—The specimens referred to under the above name are

obviously close allies of Klcedenella clarkei (Jones). This species, to-

gether with K. halli constitutes a readily distinguishable group of the

genus in the sharp definition of the lobes and the unusual depth and

length of the sulci. The lobation of the valves ordinarily appears to con-

sist of four ridges joining ventrally. The typical form of the species is

a common fossil in the underlying Silurian fomiation. The variety here

figured is distinguishable by characters of only minor value. Its valves

and the ridges especially are thinner, giving the whole a somewhat emaci-

ated appearance. It is noted further that the furrows present somewhat

irregularly distributed papillae which have not been observed in the earlier

phases of the species. The figures on pi. ii afford a sufficiently accurate

representation of the species to render its recognition easy.

Length .75 mm. ; height .45 mm.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—IT. S. Xalioiial ^[useum.
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Klctidenella tuegida Ulrich and Bassler

Plate XCVIII, Figs. 4-G

Kladenia pennsylvanica Jones, 1889 (part), Amer. Geol., vol. iv, p. 341, figs.

8, 9 (not figs. 5-7).

Klocdenella turgida Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus., vol. xxxv,

p. 318, pi. xliii, figs. 6, 7.

Description.—Upon comparison of the species of Kloedenella with the

figures referred to K. pennsylvanica by Jones (loc. cit.), it appears that

three distinct forms have been included under that name. Two of these

belong in the Keyser limestone, while the form to which it is pro}X)sed to

restrict K. pennsylvanica is very abundant in the underlying Manlius.

K. turgida is distinguished from K. pennsylvanica, as here restricted, by

the strong development of the anterior sulcus. This sulcus delimits a

well-marked anterior lobe and produces a somewhat concentric arrange-

ment of the lobes behind it, the effect being quite different from the usual

appearance of K. pennsylvanica.

Length of a normal right valve 1.10 mm. ; height .64 mm. ; length of a

short left valve .97 mm.; height .GO mm.

Occurrence.—Helderberg Formation, Keyser ]\Iemi{er. Cumber-

land, Maryland ; Keyser, West Virginia.

Collections.—Maryland Geological Sun'ey, U. S. N"ational Museum.

Klo^dExVella turgida var. ventrosa Ulrich and Bassler

Plate XCVIII, Fig. 7

Kladenia pennsylvanica Jones, 1889 (part), Amer. Geol., vol. iv, p. 341, figs.

7a, 7b (not figs. 5, 6, 8, 9).

Elosdenella turgida ventrosa Ulrich and Bassler, 1908, Proc. U. S. Nat. Mus.,

vol. xxxv, pi. xliii, fig. 8.

Description.—As noted in the remarks on A", turgida Jones's figures of

K. pennsylvanica are thought to include specimens of three distinct

species. The form now under consideration is more like K. pennsylvaniai

s. s. in lobation of the valves than K. turgida, being without a well-marked

anterior sulcus, but in the less elongate form and general aspect it is so

like the latter that it has been placed as a variety of this species. Its main
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peculiarity lies in a ventral swelling which causes an apparent break in

the antero-median lobe. The ventral flange is unusually well developed

and the series of granules along the antero-ventral edge has not been

observed in any other species of the genus.

Length 1.05 mm. ; height .G5 mm.

Occurrence.—Helderbekg Formation, Keyser Member. Cumber-

land.

Collection.-— U. S. Xational Museum.

Family THLIPSURIDAE

Genus THLIPSURA Jones and Holl

TlILIPSURA multipunctata n. sp.

Plate XCVIII, Fig. S

Description.—-Valve subovate, tapering posteriorly, the ventral side

straight, the dorsal side strongly convex, the curvature of same semi-

circular in the anterior half, but growing less posteriorly ; surface mod-

erately convex, marked in the anterior half of the shell by a group of four

subquadrangular pits and with two, or rather three, elongated depressions

paralleling the post-dorsal half.

Length of right valve 1.0 mm. ; width 0.6 mm.

There is no described American species with which this need be com-

pared, indeed, this is the first recognition of the genus Thlipsura in

America. However, eleven or more species and varieties have been de-

scribed from the Silurian of Europe, and of these, T. multipunctata is

most closely allied to Thlipsura plicata var. hipunctata Jones and Holl.

In the latter form the anterior pits are only two in number while the pos-

terior marking consists of a single sulcus. In other respects the valves are

quite similar and in future study with abundance of material, our Ameri-

can species may prove to be only a variety or form of T. plicata.

Occwrrence.—Oriskany Formation, Shriver Member. 21st Bridge.

Collection.—U. S. National Museum.
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Genus OCTONARIA Jones

OCTONARIA ? ANGULATA 11. sp.

Plate XCVIII, Figs. 9-11

Description.—Valve semicircular, the anterior and dorsal sides regu-

larly curved, the ventral edge straight, the post-ventral angle clearly

defined and approximately rectangular, the antero-ventral region blunt

and somewhat obliquely truncated. Surface of valves depressed, convex,

with a thin rim-like marginal ridge; within the latter a similar ridge

essentially paralleling the outer one; finally a straight or curved thin

ridge divides the median space longitudinally into subequal parts. The

depressed spaces between the ridges show obscure, irregularly distributed

papillae.

Length of an average left valve .75 mm. ; height .50 mm.

Of this singular species, nothing but the separated valves have been

observed. Their reference to Octonaria is of course somewhat provisional,

none of the hitherto described species being at all close. It is possible also

that the hinge has been misinterpreted and that the straight edge may be

the cardinal instead of the ventral side. The very slight convexity of the

surface is somewhat foreign to the conception of Octonaria, as is also the

marginal ridge. The latter feature and also the inner ridge are somewhat

suggestive of Strepula, but after careful comparison, it was decided that

there was really no relationship to that genus. Considering the straight

edge as dorsal, another relationship which may be suggested is to certain

species of Kirkbya. However, pending further information respecting the

hingement and relation of the valves to each other, the above designation

will serve provisionally.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land, Maryland; Keyser, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.
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octoxaria ix.equalis 11. sp.

Plate XCVIII, Figs. 12-18

Description.—Valve ovoid to subrhomboidal ; left valve larger and over-

lapping the right on all sides; ornament of left valve consisting of two

parallel curved dopressions in the dorsal portion, the outer the less con-

spicuous, and of two or more smaller depressions with their corresponding

ridges just within the anterior half and a little beneath the crater of the

shell ; the right valve of the same carapace shows a similar arrangement of

the grooves in the dorsal half, but the anterior and ventral depressions are

in part unrecognizable or absent and so arranged that the general aspect

is very different from that of the opposite (left) side of the shell.

Length of a complete carapace 0.7 mm. ; width 0.50 mm. ; thickness

0.3? mm.

Occurrence.—Heldeubekg Formation, Keyser Member. Cumber-

land.

Collections.—Maryland Geological Survey, U. S. National Museum.

Octonaria simplex (Krause)

Plate XCVIII, Fig. 1!)

Thlipsura simplex Krause, 1891, Zeits. deutsch. geol. GeselL, vol. xliii, p. 508,

pi. xxxii, fig. 16.

Description.—Among the numerous specimens of Ostracoda from the

Keyser limestone is the single presumbably right valve figured, which

agrees essentially with the figures of Octonaria simplex (Krause),

from the Silurian drift of northern Germany. The subcentral pit or

sulcus at first recalls Primitia, but the convex cardinal margin is indic-

ative of overlapping valves as in Octonaria and Thlipsura. More material

is necessary to determine the true genetic relations of this form, and until

this is forthcoming, it seems best to regard the species as above.

Length of right valve 0.80 mm.; width 0.57 min.

Occurrence.—Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—U. S. Xational ^Fuseum.
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Genus CRATERELLINA n. gen.

This genus is erected for a small group of early Devonian Ostracoda,

two of which are illustrated in this work. One of these is found in great

numhers upon the surface of dark siliceous shales of Lower Oriskany age

at 21st Bridge. Although the preservation of this material is not of the

best, still a sutticiently large number of individuals were found to indicate

that the original of pi. xcviii, fig. 21. is a normal example, and that its

surface characters are as indicated. The second forni is a larger but less

abundant species in the same formation. Both species occur in com-

parative abundance in the Lower Oriskany cherts at Cash Valley, Mary-

land, and other forms are known in rocks of similar and earlier age

elsewhere.

The most obvious characteristic of the genus is the presence of a crater-

like depression bordered by a more or less distinctly elevated rim occupy-

ing the anterior third or half of each valve. Otherwise the general shape

and relation of the valves, and other characteristics, ally the new genus

Craterellina to Thlipsura and Octonaria. However, the absence of the

posterior sulci of the former and the proportionally great size of the single

large round excavation in the anterior part of the valve impart a suffi-

ciently peculiar aspect to the five or six species which it is proposed to

refer here to justify their generic separation from all established genera.

Type CratereMina rohusta n. sp.

Craterellina robusta n. sp.

Plate XCVIII, Fig. 21

Description.—Valves rather broadly subovate, the ventral edge con-

siderably less curved than the dorsal, and the posterior end much narrower

than the anterior. The crater-like depression in the anterior half extends

practically to the edge of the valve. An extension or projection into the

depression from the posterior side of the surrounding rim tends to divide

the cavity into two more or less equal halves, each of which is marked by

a node-like prominence. A rather distinct rim borders the posterior half.

Remainder of surface broadly convex, and exhibiting occasional puncta?.

Length of right valve 1.25 mm.; height 0.9 mm.
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Occurrence.—Oriskany Formation, Shrr^er Member. 21st Bridge,

Cash Valley.

Collectiotis.—Maryland Geological Survey, U. S. National Museum.

Cr^vterellina oblonga n. sp.

Plate XCVIII, Fig. 20

Description.—Carapace suboblong or somewhat irregularly subovate;

posterior end slightly narrower and more rounded than the blunt anterior

end ; anterior half of valve with a ring-like ridge enclosing a depression

from the center of which a small, rounded, cone-like prominence arises.

Otherwise the surface is simply convex, with occasional scattered punctag,

or smooth.

This species is readily distinguished from its associate C. rohustahj its

smaller size, more elongate shape and proportionately smaller " crater."

Length of right valve 0.8 mm. ; height 0.5 mm.

Occurrence.—Oriskany Formation. Shriver Member. 21st Bridge,

Cash Valley.

Collections.—Maryland Geological Sun^ey, U. S. National Museum.

Family CYPRIDAE
Genus BYTHOCYPRIS Brady

BYTHOCYrnis punctulata var. arctatum n. var.

Plate XCVIII, Fig. 22

Description.—The specimen upon wliich this new variety is founded

agrees apparently fairly well with the Middle Devonian Bj/thocypris

punctulata Ulrich, but close comparison will show the following differ-

ences: The new variety is smaller, more elongate and narrower at the

anterior end, but a more striking difference is observed in the close

arrangement of the punctae. In B. punctata, the punctae are several times

their own diameter apart, but in the variety this distance is reduced to

one diameter or even less.

Length of left valve 1.10 mm. ; height .GO mm.

Occurrence.—Heldeeberg Formation, Keyser Member. Cumber-

land, Maryland ; Keyser, West Virginia.

Collections.—Maryland Geological Survey, U. S. National Museum.
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Genus PONTOCYPRIS Sars

POXTOCYHUS ARCUATA IL Sp.

Plate XCVIII, Figs. 23-35

Description.—Cara-paee moderately convex, subreniform, the dorsal

outline almost regularly arcuate, the ventral edge long, very slightly

sinuate; ends somewhat unequal, the posterior rounding sharply into the

ventral margin and very gradually into the dorsum, the anterior blunter

;

left valve overlapping the central part of the ventral edge of the riglit,

while the dorsal edge of the right similarly overlaps the left valve. In

edge views the outline is lenticular, tapering regularly and equally to each

extremity. In an end view the greatest thickness lies above the center.

Surface smooth.

Length 1.0 mm.
;
greatest height 0.56 mm.

;
greatest thickness 0.38 mm.

This species is related to P. smiihi and P. mawi, two Wenlock species

described by Jones. It is shorter than either of the British species and

the slight convexity of the ventral outline and the less acuminate posterior

end afford sufficient difference to distinguish it readily enough from P.

mawi. Critically compared with P. smitlii, which is the nearer of the two,

the present species is distinguished by its shorter form, more regularly

arcuate dorsum, straighter ventral edge, and in having the anterior and

posterior halves of the carapace less equal.

Occurrence.—-Helderberg Formation, Keyser Member. Cumber-

land.

Collection.—U. S. Xational Museum.

PONTOCYPRIS MAWII VAR. BREVIATA JonCS

Plate XCVIII, Figs. 20-28

Pontocypris mawii var. ireviata Jones, 1889, Ann. and Mag. Nat. Hist. (6),

vol. iv, p. 269, pi. XV, fig. 4.

Description.—-The specimens figured agree so well with the variety

hreviata of this well-known European Silurian species that the writers

have no hesitancy in so referring the American form. The shortening of

the anterior portion of the shell, thus producing a more equal ended
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effect, is tlie most noticeable feature of the variety. The more accurate

outline of the associated P. arcuata will distinguish the two forms at sight.

Length of left valve 1.2 mm. ; height .Go mm.

Occurrence.—HELDEUBEiiG Formation, Keyser Member. Cumber-

land.

Collections.—Maryland Geological Survey, U. S. National Museum.

Family CYTHERELLIDAE

Genus PACHYDOMELLA Ulrich

Pachydomella longula n. sp.

Plate XCVIII, Figs. 29-31

Description.—Carapace somewhat elongate subelliptical, the ventral

side less curved than the dorsal, the ends nearly equal, the posterior a

trifle wider and very slightly truncated in the dorsal part ; valves thick and

very convex, the left overlapping the right all around, the overlapping

edge thickened and slightly prominent along the antero-dorsal and ventral

edges. Point of greatest thickness of left valve in the ventral half, in the

right valve, in the dorsal half, the resulting appearance in an end view

being one of oblique compression. In a ventral view, the greatest thick-

ness is near the middle of the posterior half, where it exceeds in amount

the height of the carapace. Surface of valves smooth, apparently without

markings of any kind.

As near as can be determined from the character of the specimens, this

species conforms in every respect with the type of the genus Pachydomella

tumida, the only difference of consequence being that in P. longula the

shape of the carapace is more elongate. Jones and other authors have

referred somewhat similar highly inflated species to Polycope, but in these

forms the shell is evidently not so thick, the overlapping rim of the larger

valve being much less conspicuous.

Length of complete carapace 1.15 mm.; height .60 mm.; thickness

.70 mm.

Occurrence- -\l¥AStY.u-RvsM Formatiox, Keyser Member. Cumber-

land.

Collections.—Maryland Geological Survey, U. S. Xational Museum.
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Williams. H. S., 52, 60, 64.

Williams Road, Fossils from.

306, 307, 329, 338, 341, 3.57,

467.

Section on, 185.

29S,

423,

Willis, Bailey, 51, 64.

Winchester, Fossils from, 410.

Winchester Road, Fossils from, 294, 338,

341, 388, 408, 415, 447, 456, 486.

Woodmont member, 26, 29.

Worthen, A. II., 324.

Yerkes Mill, Fossils from, 211.
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Figures in bold face Indicate principal discussion.

Acervularia communis, 205.

incqualis, 205.

Acidaspis tuberculata, 77.

Actinoptcria, 455.
Actinopterla communis, 129, 147, 157,

160, 170, 173, 175, 176, 455, 456.

communis var, 129, 456.
vecticosta, 458.

reticulata, 129, 459.
sp., 163.

textilis, 129, 456.
textllls var. arenaria, 129, 457.
virginica, 120, 458.

Actinostroma. 226.

Aeclimina, 521.
Aeclimina cuspidata, 131, 521.
AgassizocrinidJe, 256.
Ambocoelia, 421.
Ambocoelia umbonata, 128, 188, 421.
Ambonychiid.-c. 452.
Amphexopora petasiformis, 270.

Amphicfplia, 453.
AmphiccTplia costata, 454.

ulrichi 129, 453.
Anatina sinuata, 464.

Annelida, 258.
.\nomaloc,vstid£e, 228.
Anomalocystites, 228.

.'Inomalocystites disparilis, 124, 184, 328.
Anoplla, 339.
Anoplia lielderberglae, 127, 339, 340.

nucleata. 127. 181, 182, 1.83, 185,

186, 339, 340.
Anoplotheca, 433.

.\noplotheca Camilla, 433.

concava, 118. 129. 16.3, 168, 169,

173. 174. 175, 177, 179. 433, 434,

435, 436.

concava var. tonolownypnsis, 129,

434.

dichotoma, 129, 186, 433, 435.
oquistriata. 129. 433, 435.

fimbriata, 183. 184, 186.

flabellites, 179. 181, 182, 183, 184,

185, 186, 435, 437, 438.

lepida, 433.

(Leptocflelia) fimbriata, 129, 436.
(Leptocnplia) flabellites, 129, 438.

Anthozoa. 124, 198.
.\parcbites, 515.

Aparchites gordoni, 131, 515.
Apiocystinae, 229.
Apiocystites gebhardii, 230.

Arthropoda, 23, 130, 131, 489.
Asaphus laticostatus, 508.

micrucus, 507.

pleuroptyx, 510.

Ascodictyonidse, 260.
Ascodictyon, 260.
Ascodictyon siluriense, 125, 2(>o.

stellatum var. siluriense, 260.

Asphidobranchia, 465.
Asteroccrum pyriforme, 211.

Astylospongia inornata. 195.

Athyridae, 424.

Atrypa, 392.

Atrypa biconvexa, 128, 136, 393.
flaliellites, 438.

galeata, 342, 343.

medialis, 374.

nucleolata, 441.

peculiaris, 372.

pleiopleura, 360.

reticularis, 100, 119, 128, 135,

137, 139, 140, 142, 143, 144.

146. 147, 148, 150, 151. 155.

157, 159, 162, 163, 164. 165,

167, 170. 172. 173, 176, 392.
nigosa. 352, 394.

singularia. 371.

sp.. 165, 353.

Atrypidee, 392.

Atrypina. 394.

Atrypina imbricata, 128, 179, 394.

Aulopora; 219, 220.

Aulopora schohariae, 100, 124, 155,

219.
scliucherti. 100, 124. 136. 139.

151, 155, 180, 219.

sp., 147, 151.

tubula, 21!^.

Auloporid.-p, 219.

Avicula. 460.

Avicula communis, 455.

gebbardi, 190.

recticosta, 129, 183, 460.

securiformis. 450.

tenuilamellata. 461.

textilis, 183, 456.

textilis arenaria, 190.

textilis var. arenaria, 183, 457.
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Aviculopecten, 460.
Aviculopecten communis, 169.

curaberlandensis, 129, 400.

tenuilamellatus, 129, 461.
toxtilis cf. I.eptostrophia sp., 109.

Batostomella, 270.
Batostomt'lla interporella, 157.

interporosa, 125, 136, 139, 1-14, 14.j,

146, 150, 154, 155, 162, 270.
Batostomellidoe, 370.
Beachia, 378, 385, 389.

Beachia cumberlandiae, 184.

ovalis, 184, 190.

proavita, 135.

suessana, 183, 184, 185, 186, 188.

suessana var. Immatura, 181, 182.

Bellerophon, 465.
Bellerophon auriculatus, 465, 466.

cf. auriculatus, 130, 465.
helderbergiiB, 130, 147, 466.

BelleroplJontidaB, 465.
Beyricliia, 106, 171.

Beyricliia barretti, 532.

clarljei, 533.

kiimmeli, 531.

marpassi, 530.

n. sp., 103.

sussexensis, 532.

Boyrichiidse, 515.
Bollia, 525.
Bollia amerlcana, 131, 535.

bicollina, 526.

clarliii, 534.

curta, 131, 516. 526.
(Hallielln) n. sp.. 103.

Irregularis, 131. 527.
jugalis, 131, r,27.

persulcata, 527.

ungula, 131, 516. 538.
uniflexa, 525. 526.

Brachiopoda, 126, 290.
Branchiata, 489.
Bryozoa. 54. 125. 142, 143, 150, 2.59.

Rythocypris, .540.

Bythocypris cf. concinna, 104.

punctulata, 540.

punctulata var. arctatum, 182, 540.

Calamopora basaltica, 212.

opidermata, 213.

fibrosa, 195.

Calceocrinidae, 25.'?.

Calceocrinus, 253.
Calcpocrinus ruarylandicus, 12.'

CallocystidiB, 229.

Callocystinse, 245.

Callopora (C'allotrypa) macropora, 271.

(Callotrypa) striata, 271.

macroiX)ra, 271.

maculosa, 262.

vcnusta, 267.

Callotrypa, 271.
Callotrypa macropora, 125, 100, 271.

striata, 125, 271.

Calymene, 494.
Calymene anchiops, 508.

camerata, 103, 130, 135, 142, 150,

151, 159, 494.
sp., 142, 145.

Calymeuida;, 494.

Camarium elongatum, 449.

typum, 449.

Camarocrinus, 227.

Camarocrinus stellatus, 101, 124, 135,

150, 227.
ulrichi stellifer, 228.

Camarocystidae, 227.

Camarotoechia, 348, 350.
Camarotoechia altiplicata, 127, 174, 179.

351.
barrandii, 127, 357, 339, .360.

barrandii var. fitcbana, 127, 359.
campbellana, 127, 354, 356.

concinna, 136.

fltchana, 360.

gigantea. 127, 147, 334.
lamellata, 100, 117, 127, 136, 142,

156, 157.

litchfieldensis, 100, 110, 117. 127.

136, 139, 141, 142, 143, 145, 147,

150, 151, 155, 157, 159, 160, 101,

103, 164, 165, 353.

oblata, 360, 361.

oriskania, 127, 184, 351.
pleiopleura, 127, 360, 361.

(Plethorhyncha) barrandii, 359.

( Plethorhyncha) barrandii var. fltcli-

ana, 359.
(Plethorhyncha) Campbellana, .354.

(Plethorhyncha) prsespeciosa, 355.

(Plethorhyncha) speciosa, 336.

proespeciosa, 127, 355.
ramsayi, 360.

sp., 135, 150, 151.

speciosa, 127, 356, 358, 360.

speciosa var. ramsayi, 127, 3.5.<*.

Strickland!, 354.

Camerata. 249.

Caryophyllia Cornicula, 206.

Catenipora escharoides, 220.

CentronellidiP, 378.

Cephalopoda. 130, 487.

Ceramopora, 360.

Ceraniopora imbrioata. 201.

incondita, 125. 260.
micropora, 130.
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Coi-amopotidoe, aoo.
Ceratopora, aao.

Ceratopoi-a jacksoni, 220.

marylandica, 124, 13C, aa<».

Chasmops, 508.
Chilotrypa, 267.
Chilotrypa constricta, 125, 2G!».

hispida. 267.

micropora, 125, 147, 268.

Choetetes, 105.

(Ptychonema) tabulatus, 278.

tabulatus, 278.

Chouetes, 3.35, 438.

Chonetes acutiradiatus, 335.

canadensis, 336.

complanata, 341.

helderbergia;, 168.

hudsonicus, 127, 181, 182, 18.5, 18G,

336, 337.
jerseyensis, 99, 100, 101, 108, 110.

Ill, 112, 117, 119, 127, 135, 136,

137, 138, 139, 144, 146, 148, 150,

151, 155, 156, 158, 159, 160, 161,

163, 164, 165, 338.
jerseyensis var. spinosus, 127, 165,

339,
melonlca, 337.

rowei, 127, 183, 336.
scitula, 54.

subacutii-adiatus, 127, 172, 3.35.

Chonostropliia, 341.

Chonostrophia complanata, 127, 183, 190,

341.

helderbergia, 102, 127, 169, 170, 173,

342.

Cladopoi-a, 216.

Cladopora cf. rectilineata, 124, 217.
multiseriata, 124, 217.
rectilineata, 100, 108, 109, 111, 119,

124, 136, 139, 141, 142, 144, 150.

151, 158, 159, 160, 161, 211, 216,
225.

Cnidaria, 198.

Coelenterata, 195.

Coelocaulis, 267.

Coelospira, 433.

Coelospira concava, 433, 434.

dichotoma, 435.

Coenostroma constellatum, 221.

Columnaria, 207.

Columnaria inequalis, 205.

helderbergiffi, 124, 207.

Conchita rhomboidalis, 308.

Conularida, 484.

Corals, 157.

Cordania, 491.

Cordanla cyclurus, l.SO. 491.

Cornulites, 258.

Cornulites cingulatus, 125, 2.58.

Craniacea, 293.

Cranlidse, 293.

Craterelllna, 539.

Craterellina oblonga, 132, 540.
robusta, 132, 539, 540.

Crinoidea, 249.

Crinoids, 156, 157, 159, 173.

Crustacea, 489.

Cryptostomata, 280.

Ctenobolbina, 524.
Ctenobolbina denticula, 131, 534.

dubia, 131, 525.
subcrassa, 524.

Ctenobrancliiata, 467.

Ctenostomata, 259.
Cyathaspis, 492.

Cyathaspis australis, 130, 492.
coelebs, 493.

crespedota, 493.

Cyathocrinidae, 255.

Cyathophyllidse, 201.

Cyatbophyllum, 201.

Cyatbophyllum clarki, 124, 143, 151, 201.
inequale, 101, 111, 124, 205, 217.

marylandioum, 124, 135, 204.
oherni, 124, 203.
radlculum, 124, 202.
rugosum, 205.

schucherti, 101. 124, 143, 145, 149,

155, 203, 204.

Cycloporina, 283.

Cyclostomata, 260.

Cyphotrypa, 103, 269.

Cyphotrypa corrugata, 100, 125, 136, 147,

163, 269.
rotundata, 150. 270.

Cyprlcardlacea, 463.

Cypricardinia, 463.

Cyprlcardlnia cf. sublamellosa, 173, 463.

lamellosa, 129, 463.

sublamellosa, 127, 463.

Cypridas, 540.

Cyrtia rostrata, 423.

Cyrtina, 423.

Cyrtina rostrata, 89, 129, 179, 185. 423.

Cyrtoceras, 488.

Cyrtoceras dublum, 180, 488.

n. sp., 174.

Cyrtochoanites, 488.

Cyrtolites, 466.

Cyrtolites cxpansus, 130, 184, 185, 466.

Cystiphyllidje, 207.

Cystiphyllum, 307.

Cystiphyllum aggregatura. 208.

fasciculatum, 124, 207.

sp., 124, 208.

Cystoidea, 227.

Cytherellidae, 542.
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Dalmanella, 298.

Dalmanella cf. concinna, 155.

clarki, 126, 144, 147, 300, 406.

concinna, 100, 126, 136, 139, 142,

147, 148, 150, 157, 158, 159, 162,

163, 299, 301, 303.

elegantula, 301.

emarginata, 174.

eminens, 126, 173, 179, 299.

perelegans, 120, 126, 167, 168, 169.

172, 173, 174, 175, 179. 299, 302.

planiconvexa, 103, 126, 174, 183, 184,

185, 190, 298.

postelegantula, 301.

quadrans, 303.

sp., 145, 154, 156, 10.-), 166, 176, 178.

subcarinata, 298, 301.

Dalmania niicrunis, 507.

pleuroptyx, 510.

Dalmanites, 499.

Dalmanites anchiops, 504.

aspinosiis, 131, 499.

berkleyensis, 131, 512.

bicornis, 502.

Wsignatus, 506.

(Chasmops) anchiops, 131, .^08.

(Corycephalus) dentatus, 131, 505.

dentata, 505.

(Hausmannia) pleuroptyx, 131, 510.
Keyserensis, 131, 499.

latus, 131, 502.

micrurus, 77, 131, 507.

multiannulatu.s, 131, 185. 500.

n. sp., 163.

pleuroptyx, 169, 170, 173. 175, 500,

504, 507, 510.

sp., 184.

stemmatus, 504.

(Synphoria) stimmatus, 131. 50.*i.

Delthyris, 79.

Delthyris arenosa, 415.

Dlamesopora constricta. 269.

Derbya, 327.

Diaphorostoma, 482.

Diapborostoma depressum, 130, 4S2.

desmatum, 130. 181. 483.

ventricosum, 130, 183, 184, 185, 188,

190, 482.

Diplostenopora, 27<>.

Diplnstenopora sihiriana. 101. 125, 145,

146, 149, 277.

Dlscina grandis, 201.

Discinacoa, 290.

Discinida>, 290.

Dysodonta, 4<J2.

Eatonia, 371, 376.

Eatonia hartleyi, 128, 376.
medians, 128. 168, 169, 172, 173,

174, 177, 179, 186, 374, 376.

peculiaris, 128, 168, 177, 179, 180,

183, 184, 186, 188, 372.
singularis, 127, 168, 174, 177, 178,

179, 371.

sinuata, 128, 181, 184, 186, 363, 374,

375, 376.

whitfieldi, 128, 373, 376.

Echinodermata, 124, 227.

Echinus gyracanthus, 486.

Edriocrinus, 236.

Edriocrinus pocilliformis, 125, 168, 178,

180, 257.

sacculus, 125, 184, 256.

Entomis flabellifer, 103.

oblonga, 103.

Eridotrypa, 272.

Eriaotrypa corticosa, 125, 175, 273.

parvulipora, 125, 138, 139, 144, 146,

150, 157, 162, 272.

Escharopora siluriana, 277.

Eucrustacea, 513.

Eutaxicladina, 195.

FaTositida-, 2(18.

Favosites, 208, 224.

Favosites basalticus, 124, 212, 214.

conicus, 124, 180, 184, 212.

epidermata, 213.

favosus, 214.

favosus var. integritabulatus, 100,

124, 161, 207, 214.

Forbesi, 213.

Forbesi var. tuberosa, 213.

globuliformis, 103.

Gothlandica, 212, 213.

helderbergiffi, 124, 170, 178, 208,

210, 211.

helderbergiae precedens, 141, 144.

hclderbergise var. praecedens, 101,

102, 124, 135, 142, 144, 145, 149,

155, 159. 209.

niagarensis, 210.

pyriformis, 100, 111, 124, 139, 142,

161, 164, 211.

sehriveri, 124, 214.

sp., 139, 163. 164, 165, 11^5.

spherieus, 278.

tubprosa. 213.

Fonestella, 280.
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Fenestella altidorsata, 151, 163, 283.

compacta, 284.

Coronis, 285.

cumberlandica, 100, 125, 135, 139,

146, 150, 151, 163, aSJ.

(Cycloporina) altidorsata, 125, 146,

147, 150, 154, 156, 160, 163, 282.

(Hemitrypa) Ncrvia, 284.

idalia, 125, 16'J, 170, 173, 175, 281.

philia, 125, 280, 281.
(Polypora) compacta, 284.

Fenestellidaa, 280, 283.

Fistulata, 233.
Fistulipora, 262.
Fistulipora constricta, 262, 263.

cumulata, 125, 154.

eriensis, 263.

interaspera, 263.

maculosa, 125. 262.

spinullfera, 263.

utriculus, 263.

Flstulipoiella, 103, 262, 265.

Fistulipoi-ella cumulata, 136, 138, 263,

266.

cornuta, 264.

marylandica, 125, 139, 144, 145, 146,

150, 156, 266.
maynardi, 125, 146, 150, 266.

micropora, 145.

minima, 125, 265, 268.

quinquedentata, 125, 264.

Fistuliporidfe, 262.

Hal.vsitis, 226.

UuiysitL's catenulatus, 101, 108, 109, 111,

124, 141, 143, 144, 147, 148, 151, 220.

Halysitidae, 220.
Hausmannia, 510.

Ileliophyllum, 206.
Heliopliyllum cf. conilculum, 124, 206.

corniculum, 206.

Horcynella bohemlca, 70.

Hetei-otrypida;, 269.
lliudia fibrosa, 195.

sphaeroidalis, 124, 136, 168, 180,

Hipparionyx, 3.33.

Hlpparionyx proxlmus, 127, 183, 184,

333.
HoUina radiata, 522.

Holopea, 468.

Holopea antiqua, 468.

sp., 130, 468.
Homalonotus, 495.
Ilomalonotus major, 183, 495.

sp., 188.

swai-tzi, 131, 495.
vanuxemi, 131, 183, 496.

Homocrinus, 255.

Homocrinus hartley!, 125, 255.

polyxo, 256.

proboscidalis, 125, 255.

Hormotoma sp., 103.

Hydrozoa, 221.
Hypothyris cuboides, 27.

Gastropoda, 465.

Grammysia, 450.

Grammysis sp., 120, 450.

GrammysiidiE, 450.

GymnoRlossa, 467.

Gypidula, 101, 342.

Gypldula angulata, 346.

coeyraanensis, 85, 86. 120, 127, 134,

137. 140, 167, 170, 173, 175, 176,

178, 342, 345.

coeymanensls var. prognostica, 101.

118. 127, 135. 142, 146, 150, 153,

154. 155, 156, 158, 160, 163, 165,

344.
corriganensls, 127, 345, 347.

galeata, 343.

(Sleberella) coeymanensis, 342.

(Sieberella) coeymanensis var. prog-

nostica, 344.
(Sieberella) duxleyensis, 344.

subglobosa, 127, 143, 346.

Halliella. 520.

Halliella cf. seminulum, 104.

seminula var. longa, 131, 520.

triplicata, 131, 521,

I

Idiostroma, 227.
Idiostroma sp., 124, 22"

Idiostromidae, 227.
Ilionia, 464.
Ilionia sinuata, 129, 464
Isodonta, 460.

Jaekelocystis, 233.

Jaekelocystis avellana, 101, 124, 135,

235.
hartley!, 101, 124, 135, 233, 234,

235.

papillatus, 101, 124, 135, 233, 234.

Kloedenella, 533.

Kloedenella clarbe!, 100, 103, 104, 131,

138. 163, 533, 534.

Clarke! var paupera, 131, 534.

halli, 10.3, 534.

pennsylvanlca, 131, 164, 533.

(Tetradella) cf. hieroglyphlca, 103,

104.

turgida, 131, 146, 150, 533, 535.

turgida var. ventrosa, 131, 535.

turgida ventrosa, 533, 535.
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KhEdenia, 529.
Klcedenia barretti, 131, 1G4, 5»3.

centricornis, 131, 52»,
cf. nearpassi, 104.

fimbriata, 131, 52».
kiimraeli, 131, 164, 531.

nearpassi, 131, 138, 1G4, 530.
n. sp., 103.

pennsylvanicn, 535.

sussexonsis, 104, 131, 533.

Leperditiidae, 513.
Leperditella, 515.

LeperdltellidfB, 515.
Leperditia, 513.
Leperditia alta, 102, 103, 112, 117,

altoides, 102, 103, 112, 120, 131,

137, 149, 151. 152, 513.

cf. alta, 159, 166.

elongata, 131, 160, 164, 514.

glgantea, 112, 131, 149. 164, 51-

sp., 106, 112, 140, 147. 151. 155
Ijepidocrinus gebliardi, 146, 229.

Lepocrinitcs, 229.
L,epocrinites gebhardi, 124, 146, 229,

manlius, 101. 124, 135, 231.
Leptasna, 106, 308.
LeptiBiia bipartita, 316, 317.

concava, 310.

depressa, 308.

laticosta, 390.

nucleata, 340.

punctulifera, 323.

rhomboidalis, 119, 126, 142, 145,

150, 152, 154. 162, 163, 169.

171, 172, 17.3. 174, 175, 176,

178, 179, 183, 308, 310.

rhomboidalis var. ventrieosa,

190. 309.
sp., 317.

Lept,T?nisca, .310.

Leptipcisca concava. 120. 170. 172.

310.
magniventra, 311.

Leptocoplia, 433, 4.16.

Leptocoelia acutiplicata. 433.

concava, 434.

dichotoma, 435.

flabellites, 433, 438.

fimbriata, 433, 436.

hemispherica, 433.

imbricata, 394.

infrequens, 433.

planoconvexa, 433.

plicatula, 433.

Leptodesma, 451.
Lcptodosma sp., 129. 4.')1.

I.pptostrophia masmifica, 318.

oriskania, 317.

planulata, 169.

Lichenalia cornula, 263.

maculosa, 262.

ramosa, 263.

sp., 173.

Lingulapholis, 295.
Llngulapholis linguloides, 295.

terminalis, 126, 186, 190, 296.
Lioclema, 27.S, 274.

Lioclema (Fistulipora) parasiticum, 275.

occidens, 274.

pulchellum, 125, 265, 274.

subramosum, 125, 134, 135, 137. 138,

139, 162, 167, 273.

wilmingtonensis, 274.

Lithistida, 195.
I.ittorinidsp, 468.
Losonema, 467.
Loxonema fitchi, 130, 467.

sp., 130, 147, 468.

M
sculptus.

183. 188.

36. 157

120, 129. IS';

, 174. 175, 177

Marlacrinus (Teclinocrinus)

250, 251.

Megambonia, 462.
llegamlionia lamellosa. 129.

462.

sp.. 183.

Meganteris mutabilis, 378.

ovalls, 389.

Megistocrinus sp.. 188.

MelanocrinidiB, 230.

Merista, 449.
Merista arcuata, 444.

laevis, 444.

Merista lata, 445.

nucleolata, 441.

typa. 129, 135, 147, 148,

162, 449.

Meristella, 442.

Meristella arcuata, 102

167, 168, 169, 172, 17

180, 190, 443. 444.
arcuata atoka, 443.

bella, 103, 444, 445.

blancha, 443.

gigantea. 190.

laevis, 439, 444.

lata. 89, 129, 183, 185, 189, 443.

445, 448.

lentiformis, 129, 181, 182, 186, 443,

446.

prienuntia, 102, 129, 134, 135, 138.

152, 153, 162, 443.
rostellata, 129, 443, 447.
sp.. 100, 107, 137, 142, 143, 155.

156. 159, 102. 163. 166. 171. 173,

176.

subquadrata, 443.

symmetrica, 129, 446, 448.

vascularia, 443, 448.

walcotti. 448.

whitfieldi, 444, 445.
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Merostomata, 23.

Mesomphalus, 522.
Mesomphalus hartley!, l.'Jl, 138, 522, .'2:t.

submarginata, 131, 523.
Metaplasia, 422.
Metaplasia lontiformis, 184.

plicata, 402, 415.

pyxidata, 129, 184, 185, 18G, 422.
Meustella princops, 443, 448.

Michelina lenticularis, 218.

Mllliporoida?, 221.
ModiolopsidiP, 462.
Mollusca, 129, 1.30, 450.
Molluscoidea, 125, 126, 259.
Monotrypa, 378.
Monotrypa corrugata, 209.

sphaerica, 125, 169, 278.
tabulata, 125, 169, 173, 278.

Monticulipora monticula, 270.

petropolitana, 195.

winteri, 270.

Murchisonia minuta, 106.

sp., 136.

Mytilacea, 462.
Mytilarca, 453.
Mytilarca cordiformis, 129, 452.

marylandica, 129, 453.
(Plethomytilis) rowei, 129, 453.

Nautiloidea, 487.
Nootremata, 390.
Nucleospira, 430.
Nucleospira elegans, 129, 180, 431, 432.

sp., 134.

swartzi, 129, 136, 139, 142, 147, 4.33.

ventricosa, 129, 169, 172, 174, 178.

180, 430, 431.

Octonaria, 537.
Octonaria angulata, 131, 146, 537.

ina?qualis, 131, 146, 538.
n. sp., 104.

simplex, 132, 538.
noci'nitidiT>. 488.
Opisthobranchiata, 484.
Opisthoparia, 489.
Orbiculoidea, 290, 296.

Orbiculoidea ampla, 126, 183, 185. 186.

290, 291.
jervensis, 291.

roederi, 126, 290.
schucherti, 126, 138, 293.
sp., 126, 173, 392.

Oriskania, 389.
Oriskania lucerna, 128, 184, 390.

iiavicclla, 390.

sinuata, 390.

Orthacca, 297.
(Jrthidae, 297.
Orthis, 302, 328.

Oithis assimllis, 304.

bicostatus, 420.

concinna, 301.

fumberlandia, 333.

IDalmanella] elegantula, 302.

doformis, 331.

eminens, 299.

hipparionyx, 333.

multistriata, 307.

musculosa, 305.

oblata, 302, 303.

oblata var. emarginata. 302.

porelegans, 299.

umbonata, 421.

Orthoceras, 487.
Orthoceras cf. rigidium, 149.

jongicameratum, 130, 487.
inultiannulatum, 157.

rigidum, 102, 130. 488.
scbuchei-ti, 1.30, 487.
sp., 150, 155, 165.

teiiuiannulatura, 488.

Orthoceratidse, 487.
(Irthochoanites, 487.
Orthonychia, 469.
Orthonychia tortuosa, 130, 469.

Orthopora, 286.
Orthopora, n. sp., 103.

ovatipora, 126, 388.
regularis, 126, 173, 175, 287.

rhombifera, 126, 138, 139, 142, 144,

145, 146, 147, 150, 151, 154, 156,

173, 175, 286.
Orthostropbia, 297.
(ii-tbostropia strophomenoides, 126. 169,

174. 297.
Orthotctos, 327.

Orthothetes artostriata, 329.

becraftensis, 329.

chemungensis, 330.

deckensis, 329.

deformis, 331.

deformls var. sinuatus, 331.

woolworthanus, 328.

Ostracoda, 131, 181, 513.

Pachydomella, 542.
Pachydomella longula, 132, 542.

tumida, 542.

Palipoconeha, 450.
Palaeopinna lata, 129. 454.
Paleopinna, 454.
Parazyga, 429.

Parazyga deweyi, 168, 429.

Pectinida;, 460.
Peleeypoda, 129, 171, 450.
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Pelmatozoa, 337.
Pentameracea, 343.
PentameridiE, 342,
Pentamerus, 79.

Pentamerus galeatus, 70, 341!.

Phacopidse, 497.
I'hacops, 45)7.

Phacops logani, 131, 167, 168, 169, 497,
rana, 188.

sp., 131, 45)8.

Phaethonides cyclurus, 491.

Pholidops, 293, 296.

Pholidops arenaria, 29G.

calceola, 295.

iufrasilurica, 295.

lamellosa, 295.

linguloides, 295.

multilamellosa, 126, ISl, 182, 293,
294.

oblata, 295.

ovata, 118, 126, 150, 151, 162, 294.

terminalis, 295, 296.

tumida, 126, 182, 294.
PinnidiE, 454.

Platyceras, 409.
Platyceras cf. gebhardi, 190.

angulare, 130, 476.
callosum, 130, 474.

gebhardi, 130, 184, 186, 470, 482.

gebhardi var. ventricosum,,130, 471.

gracile, 130, 478.
magnificum, 130, 183, 184, 188, 473.

multisinuatum, 130, 477.
newbcrryi, 130, 479.

nodosum, 130, 186, 190, 469.
patulum, 130, 473.

(Platyostoma) callosum, 474.

platystomum, 130. 473, 477.

reflexum, 130, 184, 473.

sinuatum, 130, 474.

sp.. 150. 169, 182.

spiral?, 130, 168, 478.

subconicum, 130, 184, 479.

subfalcatum, 130, 472.

tenuillratum, 130, 476.

tortuosum, 184, 188, 469, 479.

trilobatum, 130, 475.

ventricosum. 184, 186, 471.

Platyostoma, 483.

Platyostoma depressa, 482.

desmatum, 483.

niagarense. 130, 157, 483.

sp., 135, 147.

vcntricosa, 482.

I'latypoda, 467.

PlotbomytUus, 453.

Pletborhyncha, 354, 376.

Plethorhyncha barrandii, 184, 188, 189,

359.

campbollana, 117.

pleiopleura, 184, 186, 360.

praespeciosa, 89, 178.

speciosa, 183, 184, 185, 186.

Pleurodictyum, 218.
Pleurodictyum lenticulare, 124, 178, 218.
Pleuropboridffi, 463.
I'leurotomaria, 465.
Pleuiotomaria labrosa, 130, 465.
Pleurotomaridas, 465.
Polypora, 283.
Polypora compacta, 126, 175, 284.

dictyota, 126, 146, 147, 150, 151,

283.
Pontocypris, 541.

Pontocypris arcuata, 132, 146, 541, 542.

mawi, 541.

mawil var. brevlata, 132.

smithl, 540, 541.
Porifera, 195.

Primitia concentrlca, 131, 517.

cumberlandica, 131, 146, 516.

divisa, 516.

humllls, 104, 131.

postturgida, 131, 515.

semlnulum, 520.

Primitiella, 518.

Primitiella variolata, 131, 518.
Prionodesmacea, 450.

Prismatophyllum inequalls, 205.

Productidoe, 335.

Productus, 438.

Proetus cf. protuberans, 130, 178, 490.

pachydermatus, 130, 489.

Proetidae, 489.

Proparia, 494.

Protremata, 297.

Pseudocrinites, 236, 240, 241.

Pseudocrinites abnormalis, 124, 238.

clarki, 125, 135, 236, 237, 238, 240.

claypolei, 236.

elongatus, 125, 238, 241.

gordoni, 101, 124, 135, 234, 236, 238,

240.

perdewi, 125, 135. 236, 242, 244.

stellatus, 124, 135, 239.

subquadratus, 125, 237, 241, 242.

Pteriidae, 455.

Pterinacca, 450.

Pterinea, 450.

Pterinea halli, 129, 450.

Pterineidffi, 450.

Pterygotus, 69.

Ptilodictya, 288.

PtUodictya angusta, 289.

frondosa, 111.

gladiola, 289.

tenella, 126, 145, 146, 163, 388.

Ptilodictyonidffi, 288.
PyramidoUidiP, 467.
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Rectilateraria, 324.

Rensselaeria, 378.

Rensselffiria acquiradiata, 89, 380.

atlantica, 381.

(Beachia) cumberlandiae, 128.

(Beachia) ovalis, 128, 389.
(Beachia) proavita, 128, 385.
(Beachia) suessana, 128, 336.

(Beachia) suessana var. iuiiiiatura,

128, 388.
cayuga, 378, 381.

circularis, 128, 378, 380, 381.

cumberlandiaj, 385, 388.

intermedia, 382, 384.

keyserensis, 128, 384.
marylandica, 128, 179, 183, 184, 185,

186, 188, 189, 190, 358, 378, 382.
marylandica var. symmetrica, 128,

384.

mutabilis, 101, 118, 128, 135, 144,

153, 162, 378, 380, 385.

mutabilis var., 128, 162.

ovalis, 389.

ovoides, 378, 383.

ovulum, 381.

proavita, 385.

subglobosa, 89, 128, 177, 178, 179,

378, 379, 380, 384.

subglobosa var. avus, 128, 380, 381.

subglobosa var. crassa, 128, 381.

suessana, 388, 389, 390.

Reticularia, 420.

Reticularia bicostata, 128, 164, 420.

Retzia multistriata, 428.

Rhabdomesontidaj, 286.

Rhlpidoglos.sa, 465.

Rhipidomella, 302.

Rhipidomella assimilis, 89, 126, 179, 180,

304, 305.

cyclas, 188.

emarginatn, 126, 136, 146, 158, 302,
306.

eminens, 239.

marylandica, 126, 185, 306.
musculosa, 126, 184, 185, 186, 305,

306.

musculosa var. arctisinuata, 126,

306.
oblata, 126, 168, 169, 170, 171, 172.

173, 174, 175, 177, 178, 179, 303,
304, 305.

sp., 136, 170, 174.

Rhopalonaria, 259.

Rhopalonaria attenuata, 125, 146, 150,

259.

Rhopalonariidse, 259.

Rhynchonella, 106, 377.

llhynchouella abrupta, 363.

agglomerata, 353.

altiplicata, 351.

barrandi, 359.

bialveata, 128, 174, 377.
campbellana, 354.

deckerensis, 349.

fltchana, 359.

formosa, 106, 349.

globosa, 106.

lamellata, 103.

litchfieldensis, 103, 139, 353.

multistriata, 360.

neglecta, 353.

nucleolata, 364, 365.

oblata, 360.

pleiopleura, 360.

ramsayi, 358, 359.

septata, 359.

speciosa, 356.

transversa, 353.

vellicata, 362.

Rhynchonellacea, 347.
Khynchonellidae, 347.
Rhynchospira, 424.
Rhyucho.spira formosa, 100, 118, 129, 135,

136. 1.1!), 143, 156, 163, 425, 426.

gloliosa, 100, 103, 108, 118, 129, 136,

142, 160, 161, 164, 165, 425.

rectirostris, 129, 424.

sp., 146, 165, 171.

Rhynchotroma formosum, 349.

Rhynchotreta, 347.

Rhynchotreta cumberlandica, 127, 184,

347, 348.

cuneata, 348.

nympha, 348.

transversa, 348.

Schizocrania, 392.

Schizocrania sp., 126, 292.
superincreta, 292.

Schizodonta, 450.

Schizophoria, 307.

Schizophoria multistriata, 126, 169, 173,

174, 307, 308.

oriskania, 126, 184, 307.
propinqua, 307, 308.

Schuchertella, 326.

Schuchertella becraftensis, 127, 185, 186,

329.

chemungensis arctostriatus, 54.

deckerensis, 100, 101, 110, 119, 127,

135, 139, 142, 146, 148, 150, 155,

163, 329.
deformis, 127, 147, 148, 150, 331,

332.

marylandica. 127. 136. 156. 3.32.
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prolifica, 102, 118, 127, 134, 135,

138, 149, 152, 162, 163, 327.
sinuata, 127, 331.

sp., 130, 137, 139, 151.

woolworthana, 118. 120. 127.

168. 169, 170, 172, 173, 174,

177, 178, 190, 327, 328.

Semicoscinium, 285.

Semicoscinium coronis, 126, 285.
planum, 126, 285.

SilicispoDgiffi, 195.

SphiBi-ocystites, 106, 107, 245.

Sphierocystites globulans, 234.

globularis, 101. 125, 135, 247,
globularis ovalis, 248.

globularis var. ovalis, 248.
multifasciatus, 101, 125, 135, 234,

245, 248.

ovalis, 125.

SphiBroIithes nicholsoni, 195.

Spirifer, 395.

Spirifer angularis, 128, 183, 408, 4<»9,

412.

arenosus. 123. 128, 179, 181. 183,

184, 185, 186, 188, 189, 336, 415.
arrectus, 411.

bicostatus, 420.

conclnnoideus, 128, 181, 414, 419,
420.

concinnus, 85. 121, 128, 177, 178.

179, 180, 190, 406, 417, 418, 419.

corallinensis, 104, 400.

crispuR, 421.

cumborlandia?, 93, 128, 181 , 183. 184,

186, 3»S, 410.

cyclopterus, 128, 168, 160, 170. 173,

174, 175, 176, 177. 178. 179, 180,

190, 403, 404, 40e, 408, 413, 418.

disjunctus, 54. 412.

eriensis, 100, 104, 128, 136 , 147, 400,
404.

Rordoni. 128. 184, 419, 420.
hartley!, 128, 413.
hystericus, 409.

intermedius, 128, 183, 184. 186, 188,

398, 408, 409, 412, 414, 419, 420,

424.

macropleuris. 85, 103, 120, 128, 137,

140. 151. 167. 168. 169. 171, 172,

173, 174, 175, 179, 297, 396.
mesistrialis. 54.

modestus, 85, 100, 128, 135 , 141, 143,

144, 147, 148. 156, 157, 158, 159,

160. 164, 165, 399, 406, 421, 422.

modestus nit.idulus, 421.

raultistrinta. 428.

murchisoni, 123, 128, 179, 183. 1S4.

185. 180. 188, 189, 408, 409, 410,

411, 413.

murchisoni var. marylandicus, 128.

409, 412, 413.

murchisonianus, 412.

octocostatus, 100, 101, 128, 136, 146,

150, 155, 156, 157, 159, 160, 103,

4<»1.

pauclcostatus, 128, 181, 182, 183,

186, 402, 414.

perforata, 428.

perdewi, 128, 184, 414, 419, 420.

perlamellosus, 102, 120, 128. 151,

168. 169, 171, 172, 173, 174, 175,

177. 178. 179, 180. .397.

plicatus, 128, 136, 400, 406.

proavitus, 418.

pyxidatus, 422.

sp., 135.

submucronatus, 398, 399.

tribuarius, 128, 182, 414.

tribulis, 93, 128, 181. 182. 183, 184,

185, 186, 398, 407, 409, 410, 413.

vanuxemi. 112, 128, 144, 146, 148,

150, 151. 157, 158, 159, 161, 163,

164. 403, 404.

vanuxemi prognostica, 160.

prognosticus, 100,

141, 160, 403.

119,

vanuxemi var.

120. 128, 134,

ventricosa. 430.

Spiriferacea. 392.
Spiriferida», 395.
SpongiiP. 124, 195.

Stenochisma, 348.
Stenochisma deckerensis. 110,

142, 147, 150, 155, 349.
formosa, 118, 127, 135. 136. 143.

144. 146, 150, 155, 157, 159. .349,

350.

sp.. 145. 146. 147, 154. 155, 165.

Stenopora. 275.

Stenopora incrustans. 125. 275.
Stictopora, 2S9.

Stictopora papillosn. 126, 175, 289.

Stictoporellidffi. 289.

Streptolasma. 179. 198.

Streptelasma cumberlandica. 124, 199.

strictum, 124, 169, 178, 180, 198.

Streptoneura, 465.
Streptorhynchus, 326.

Streptorhynchus lens, 327.

Strepula. 519.

Strepula irregularis, 131. 519.

Striatopora. 21.".

Striatopora bella. 124. 180, 215.
cavernosa, 216.

flexuosa. 216.

issa, 216.

sp.. 103, 124, 150, 216.
Stroma topora, 105, 149, 170. 221.
Strom.Ttopora eentrota. 225.

clarkei. 225.
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concentrica, 221, 222.

constellata, 102, 124, 144, 149, 154,

221, 222, 223.

corallifera, 223.

hiuisonica, 222.

Stroma toporidiB, 221.
Stromatoporoid sp., 170.

Stromatoporoidea, 221.
Stroma totry pa, 279.
Stromatotrypa globularis, 125. 145, 146,

150, 163, 279.
Stropheodonta, 311.
Strophoodonta arata. 12G. 169, 170, 173,

174, 311.

arctimuscula, 181, 186.

bpckii, 168, 172, 184, 314, 316, 321.

bipartita, 100, 104, 117, 130, 139.

141, 142, 143, 151, 158, 159, 160,

102, 163, 316, 317, 321.

cavumbona, 323.

coeymanensis, 126, 174, 313.
dcmissa, 126, 313, 314.

headleyana, 325.

inequiradiata, 313.

intermedia, 333.

(Lpptostrophia) artimuscula, 126,
316.

(Leptostrophia) beckii, 126. 314.
(Leptostrophia) bipartita, 126. 316.
(Leptostropliia) magnifica, 126, 318.
(Leptostrophia) magniventa, 126.
319.

(Leptostrophia) planulata, 126, 31.5.

lincljlaeni, 319, 320.

magnifica, 183. 184, 186, 190, 317.

318, 319, 320.

magniventra, 183, 318, 319, 320.

nearpassi. 316.

planulata, 173, 175, 176, 177, 217.

punctulifera, 323.

schuchertanum, 314.

sp., 139, 142, 146, 147, 150, 165,

167, 169, 321.
textilis, 316, 317.

varlstriatii, 112, 126. 145. 155, 311.
312.

vascularia, 318, 319.

Strophomena carinata. 390.

depressa var. ventricosa, 309.

magnifica. 318.

rugosa, 308.

rugosa var. ventricosa. 309.

(Strophodonta) leavenworthana,
322.

(Strophodonta) punctulifera. 323.

woolworthana, 328.

Strophomenidap, .308.

Strophonella, 321.
Strophonella ampla. 320.

cavumbona, 323, 324.

euglypha, 324.

geniculata, 127, 147, 148, 150,
.-{21.

56,

headleyana, 126, 174, 325, 326.

keyserensis, 127, 324,
leavenworthana, 120, 127, 162, 167,

169, 170, 172, 173, 175, 176, 322.
punctulifera, 127, 169, 170, 173, 174,

176, 177, 178, 322, 323, 325.

punctulifera rectilateraria, 324.

sp., 162.

undaplicata, 127, 169, 175, 326.
Strophostylus, 480.
Strophostylus andrewsi, 130, 481.

gebhardi, 470.

matheri, 130, 481.

transversus, 130, 480.
Styliolina flssurella, 188.

Synphoria, 563.

Syringopora, 106.

Syringostroma, 224.
Syringostroma barretti, 100, 124, 139,

224.
centrotum, 100, 124, 224, 225.

Tabulata, 208.
T^nioglossa, 468.
Tfchnocrinus, 250.
Technocrinus andrewsi, 125, 184, 251.

lepidus, 125, 252.
sculptus, 125, 184, 250.
sninulosus, 12.5, 184. 251.
strlatus, 125, 184, 250.

Telodesmacea, 463.
Telotremata, 347.
Tentaculidoe, 484.
Tentaculites. 105, 172, 484.
Tentaculites aculus, 130, 181, 485, 486.

acus, 130, 182, 484.
arenosus. 184.

elongatus. 130, 170, 173. 177, 182,

484, 485.

gyracanthus, 102, 103, 104, 107, 108,

110, 112, 117, 120. 130, 134, 135,

137, 138, 141, 142. 146, 147, 149,

162, 163, 164, 171. 486.
ornatus, 486.

TerebratellidiP. 390.
Terebratulacea, 378.
Terebratulites intermedins. 410.

Tetrabranchiata, 487.
Totracorolla, 198.
Tetracystls, 232.
Tetracvstis chysalis, 101, 124, 135, 232.
Thamniscus, 286.

Thamniscus fruticella, 286.

regularis. 126, 142, 146, 150, 154,

160, 286.
Thecia schriveri, 214.

Thlipsura, 536.
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Thlipsura pllcata, 536.

plicata var. bipunctata, 536.

multipunctata, 131, oJJO.

simplex, 538.

Thlipsurida;, 536.
Thysanocrinidae, 34».
Thysanocrinus, 34{).

Thysanocrinus cugenius, 125, 349.
TrematidiB, 393.
Trcmntopora (Chcctetes) corticosa, 273.

constricta, 269.

(Orthopora) ovatipora, 288.

(Orthopora) rhombifera. 287.

ovatipora, 288.

regularis, 287.

rliombifera, 286.

(Trcmatella) corticosa, 273.

Trematoporidae, 378.
Trematospira, 437.
Trematospira deweyi, 129, 169, 174, 429,

430.

oquistriata, 129, 174, 179, 429, 430.
formosa, 426.

multistriata, 129, 168, 169, 174, 428,
430.

perforata, 428, 429.

(Rhynchospira) deweyi, 429.

simplex, 129, 437.
Trepostomata, 369.
Trilobita, 130, 489.
Trimerocystis, 344.
Trimei'ocystis pecularis, 125, 135, 244.
Tropidoleptus, 52, 54, 390.
Tropidoleptus carinatus, 41, 52, 54, 128,

.390.

Tubipofa catenularia, 220.

Ulricliia, 518.

Ulrichia aequalis, 131, 518.
conradi, 518, 519.

morgani, 519.

Uncinulus, 361, 370.

Uncinulus abruptus, 127, 172, ISO, 362,

363.
campbellanus, 355, 369.

convexorus, 100, 127, 135, 136, 139,

142, 147, 155, 157, 164, 368.
globulus, 127, 174, 364, 365.

gordoni, 127, 367.
keyserensis, 127, 134, 135, 138, 162,

163, 366, 368.
mutabilis, 364, 370.

nobilis, 355, 356.

nucleolatus, 118, 127, 134, 162, 173,

176, 364, 365, 367, 368, 370.

nucleolatus var. angulatus, 127, 157,

366.
pyramidatus, 365.

sp., 134, 136, 137, 152, 163, 170, 173,

174.

vellicatus, 127, 171, 174, 178, 179,

180, 362.

Vermes, 125, 258.

Vermipora, sp., 169.

W
Waldhelmia deweyi, 429.

formosa, 426.

globosa, 425.

rectirostra, 424.

Whitfieldella, 439.

Whitfieldella cf. laevis, 439.

cf. nucleolata, 155.

minuta, 129, 136, 151, 164, 442.

nucleolata, 103, 129, 136, 441.

prosseri, 129, 439.

Whitfieldia sp., 102.

Wilsonia, 369.

Wilsonia (cf.) globosa, 127, 157, 37<

globosa, 127, 147, 369.

Zaphrentida>, 198.

Zaphrentis, 200.

Zaphrentis cornicula, 206.

keyserensis, 124, 136, 201.

ra?meri, 124, 300.
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