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FOREWORD

"The Cretaceous Fossils of New Jersey," a standard
work for both amateur and professional paleontologists,
has been out-of-print for some time. Volume 1 was
published in 1958 and volume 2 in 1962. Despite their
age and their being long out of stock, a slow but steady
demand continues for these books. For several years it
has been necessary for the New Jersey Geological Survey
to refer investigators to libraries and used book dealers.

This new printing is intended to eliminate this
inconvenience. It is designed to satisfy the present-day
demands and those in the near future. Accordingly, the
re-issue is a new printing and not a new edition. Lack of
funds for revision means that coverage is incomplete and
nomenclature has not been updated. It is hoped that the
second printing will nevertheless serve contemporary
needs and that future funding may make possible a major
revision and updating work on the Cretaceous fossils of
the Garden State.
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Mg. Treopore J. Lianaan, Direetor
Division of Planning & Development

Sir: .

I am transmitting with this letter a much-needed report deseribing
the fossils which oceur in strata of Cretaceouns age underlying the coastal
plain of New Jersey. Those who seek water—or perhaps oil or natural
gas—{rom deep wells, know that these fossils provide the key by which
these strata can be recognized even though hundreds of feet beneath
the surface and many miles down-dip from the point where the same
strata are exposed at the surface.

Someone may ask, why mention oil and gas since neither of these
fuels have been found in New Jersey. To that I should like to answer
that large quantities of hoth oil and gas are now being obtained from
wells 30 miles and more off the coast of Lounisiana and Texas and to the
writer this is the logieal place to prospeet for the same fuels off New
Jersey. The increasing demands for water in our shore communities
also require the drilling of deep wells and the fossils obtained from these
are highly important in determining how deep the driller must go to
reach an aquifer.

All authors were requested to follow a specified coneise style in writ-
ing their descriptions of fossils. Nevertheless, it will be noted that there
is considerable variation in style and no attempt has been made in edit-
Ing manuseript to eliminate this; first, because it was felt that each ex-
pert was best acquainted with the descriptive style generally used by his
colleagues in the same field ; and secondly, because it was felt that any
request for drastic revision by the authors would be an unwarranted
additional burden upon these men who had already contributed so gen-
erously of their time and expert knowledge.

A Geologieal Survey is known by the work it does. Although local
recognition may be won because of aid on specific problems, broader
recognition comes only from its published works—particularly those of
this type which provide the fundamental information upon which many
investigations of the state’s natural resources must depend. I am there-
fore happy in the knowledge that publication of this report will be a
eredit to all concerned as well as econtributing to the economic well-being
of the state.

Respectfully submitted,

MerepiTH E. JOHNSON
State Geologist

iv

NEW JERSEY GEOLOGICAL SURVEY



TABLE OF CONTENTS

PAGE

Introduction .......cooviiininnnnniennn Horace G. Richards,. 1
Historical Review of Previous Work on the

Cretaceous of New Jersey .............. Robert C. Ramsdell.. 3

Previous Work on Cretaceous Fossils from the Atlantic and
Gulf Coastal Plain other than New Jersey. . Horace G. Richards. .11

Cretaceous Formations of New Jersey........ Horace G. Richards. .14

List of Cretaceous Fossil Localities in

Newdersey. ..coviini i insrnianenans Horace G. Richards. .21
Introduction to Systema}:ic Sections.... ..... Horace G. Richards. .27
Porifers ... . i e e B. F, Howell. .29
Coelentert;ta ................................. John W, Wells, .33
Annelida .................... et B. F. Howell. .37
Echinoides of New Jersey and Adjacent Regions. . C. Wythe Cooke. .45
Brachiopoda ............... .. ... ... Horace G. Richards. .55
Peleeypoda .....oooviniiiii i Horace . Richards. .59

Parr 11

Gastropoda ............. Horace G. Richards and Robert C. Ramsdell
Seaphopoda ..vovv vt i Horace G. Richards
Nautiloids ..........coviiiiinin e A. K. Miller and H. F, Garner
Ammonites ..ottt i e i John B. Reeside, Jr.
Belemnites . ..o i e J. A, Jeletzky
Crustaces ......ooiiiiiit i it Henry B. Roberts
Appendix A—Reptiles ... .. ... i Halsey W. Miller, Jr.
Appendix B—Miseellaneous Fossils ............. Horace G. Richards
Appendix C—Table showing distribution

of fossils . ... . . i Horace G. Richards
B2 10360070 21 ¢) 1 G

v

NEW JERSEY GEOLOGICAL SURVEY



It was originally planned to publish this re-
port in a single volume. However, for praetical
reasons it has been necessary to issue the work in
two parts. This has created certain difficulties in
regard to the plates, A few of the illustrations of
species deseribed in Part I appear in Part IT.
Furthermore, certain of the plates which inelude
both Gastropods and Pelecypods will be repeated
in both parts (Plates 43 to 46). The table of
species and a bibliography wili éppear at the end
of Part 1L
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INTRODUCTION

by Horace G, Richards

Weller’s Cretaceous Paleontology of New Jersey has been out of
print for a number of years and is frequently difficult to cbtain through
second-hand book dealers. Since this book has a wide use among paleon-
tologists, both amateur and professional in New Jersey and elsewhere,
it seemed very desirable that the book should be reprinted. In the
interval since 1907 a great deal of work has been done on Cretaceous
paleontology . and therefore certain revisions in nomenclature, strati-
graphy and correlation are necessary. Furthermore, many of the notes
on the relative abundance of certain species are hased on localities no
longer available, For these reasons, a simple reprinting would be
unsatisfactory and misleading.

The present revision is an outgrowth of a cooperative program
arranged between the New Jersey Geological Survey and the Academy
of Natural Sciences of Philadelphia. It has been necessary to define
certain limits to the project. Many chapters have been completely
rewritten by experts in the particular fields, while others consist largely
of Weller’s original description with the synonomies, remarks and
distribution data brought up to date. Further details about the secope
of the respeetive chapters will be found elsewhere. (Page 27.)

Acknowledgments: Although most of the Cretaceous species of
New Jersey are represented by specimens {types or otherwise) at the
Academy of Natural Seciences of Philadelphia or the New Jersey State
Museum in Trenton, N, J., material has also been consulted at the
United States National Museum, Washington, D. C., Rutgers Univer-
sity, New Brunswick, N. J., Princeton University, Princeton, N. J.,
American Museum of Natural History, New York, N. Y., Wagner Free
Institute of Science, Philadelphia, Pa., Johns Hopkins University, Balti-
more, Md., Delaware Gleological Survey, Newark, Del., the University of
Chicago, Chicago, Ill,, and the Peabody Museum of Yale University,
New Haven, Conn. To all these institutions our thanks are tendered.

Next, the editor wishes to express his sincere thanks to Meredith E.
Johnson, State Geologist of New Jersey, whose interest and under-
standing of the difficult task of editing such a lengthy volume, written
by some eleven authors, has been of great help and encouragement
throughout the course of the work. Next, he wishes to express his grati-
tude to the various contributors, listed on page ii, who have generously
given of their time to help make this revision a success.

Finanecial aid for the project has been received from the New Jersey
- Ceologieal Survey, the American Philosophical Society,® the Academy
of Natural Sciences (Coastal Plain Fund) and the University of Penn-
gylvania?,

* Johnson Fund Grant.
2 Faculty Research Grant
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2 CRETACEOUS FOSSILS

It is impossible to acknowledge all the collectors—students, profes-
sionals and amateurs—who have supplied specimens for use in econnee-
tion with this revision. In many cases, important material has thus been
added to the ecollections of the Academy of Natural Seciences. Among
those who must be mentioned in this connection are Louis R. Beek, Jr.,
Larry Buehler, Paul Cresthull, Charles Dilks, Robert Doyle, Albert
(reenberg, Stephen Goldberg, Theodore Hesser, Jr., Leonard Johnson,
Virginia Lippinecott, Frank Markewicz, Halsey W. Mlller J r., James
L. Ruhle, and Stephen Wien.

The photographs of the corals, echinoids, nautiloids, ammonites, and
belemniteg have been prepared by the authors of the respective chap-
ters. The remaining photographs were taken at the Academy of Natural
Sciences by Louis R. Beck, A. Delwin Warden and Stephen F., Percival.
A few of the pictures were retouched by Arthur Bink.

Assistance in preparing the manuscript for publication has been
giver by James L. Ruhle, Juliet Reed and Joseph Camperson.

Since it was necessary to have the photographs taken at different
times by different photographers, it has unfortunately been impossible
to have the illustrations of uniform magnification, and frequently it has
been necessary to have pictures of related species on different plates.
This is regretted, but was made necessary by financial limitations of the
project.
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HISTORICAL REVIEW OF PREVIOUS WORK
ON THE CRETACEQUS OF NEW JERSEY!

by Robert C. Ramsdell

This chapter is not intended to be a complete summary of previous
work on the New Jersey Cretaceous. Only the more important refer-
ences are cited.* Except for a few pertinent works, articles of a strictly
paleontological nature are not discussed, although many such papers
are listed in the Bibliography. '

The sediments and fossils of the New Jeérsey Coastal Plain were
among the first to attract the attention of early students of American
geology. Many considered the deposits to be of alluvial origin, but
others recognized their marine origin. By 1820 interest in these forma-
tions and their eontained fossils was widespread. Among the early
workers were William Maclure, Charles Lyell, Samuel G. Morton,
Timothy A. Conrad, William Gabb and others. Their writings appeared
chiefly in the publieations of the American Philosophical Society, the
Academy of Natural Sciences of Philadelphia and in the American
Journal of Seience. The collections of many of these writers are pre-
served in the Academy of Natural Sciences of Philadelphia. Un-
fortunately the exact locality and horizon from which many of these
specimens were collected were not recorded and their labels read merely
“Cretaceous, New Jersey,’’

Many early attempts were made to correlate the deposits of the New
Jersey Coastal Plain with those in other regions. Finch (1824) at-
tempted to show that the sediments were ‘‘contemporaneous with the
newer secondary and tertiary formations’’ of certain European areas.
Vanuxem (1828) considered the New Jersey deposits to be Upper Cre-
taceous. Morton (1830) correlated them with Lower Cretaceous sedi-
ments ; however, he later (1832) recognized the presence of Upper Cre-
taceous fossils. Liyell (1845) correlated the New Jersey Cretaceous for-
mations with the divisions between the Gault and Maestrichtian of Eu-
rope. He also considered Morton’s uppermost division of the New
Jersey Cretaceous to be Eocene. Conrad (1848) similarly suggested
that the upper portions of the greensands® possibly were of Tertiary
age.
Morton’s Synopsis of the Organic Remains of the Cretaceous Group
of The United States was published in 1834, The Tertiary forms were
described by the same author in 1835, A large number of the fossils de-
seribed in these articles were collected in New Jersey. These publications
were the most important contributions to New Jersey paleontology until
Whitfield's monographs appeared in 1885 and 1892,

1 This chapter is adapted partly from Johnson and Richarda (1952}, and Groot, Organist
and Richarda (1954).

. 2An excellent historical account of the early studies on the Coastal Plain of New Jersey
is contained in Clark, Bagg and Shattuck (1898).

? The green color of these sediments is derived chiefly from the presence of large amounts
of the mineral glauconite.

3
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4 CRETACEQUS: FOSSILS Colafn

Rogers was commlsswned to study the geology of New Jersey in
1834, His first report (1836) and-his ‘‘Final Report” (1840) ¢ontained
a general classification of the Cretaceous and Tertiary strata of the
state. Except that he considered the clays tolie on the marls, his reports
gnerally were accurate. Although his elassification did not eontain the
details now recognized, it did inelude the more evident main divisions.
He included within the Cretaceous: ‘‘ the blue plastic, sandy and micace-
ous clays, with plant remains ; greensand or marl ; yellow granular lime-
stone, sometimes siliceous; yellow ferruginous sandstone and conglo-
merate’’ {Greacen, 1941, after Rogers, 1836). He called this entire
sequence the ‘‘Greensand Series.”” His Tertiary series contained ‘‘a
bluish or lead-colored clay with sand and some calcareous marl. >

The greensand or marl belt of New Jersey was recognized early as
being exceptionally fertile. Rogers was very interested in both the
greensand and limestone {or limesand) as fertilizers. He included many
details in both his *‘Preliminary Report’” and ‘“Final Report’’ on how
best to use these materials. The marl deposits were mined extensively
and the industry expanded rapidly, reaching its elimax in the latter
part of the nineteenth century. Most of these pits now are filled or so
overgrown that many of the previous exposures no longer are available.
Some of these greensands currently are used in the manufacture of water
softener.

In 1854 Cook undertook a detailed study of the Cretaceous and
Tertiary sediments of the state. He included these formations in three
major divisions to which he applied the names: ‘‘Plastic Clay’’ (oldest),
“Clay Marls’’ and “‘Marls’’ {youngest). Because of the large number
of pits in the ‘‘Marl’’ series associated with the flourishing marl indus-
try, Cook probably had an unexcelled opportunity to study these forma-
tions.! The resultant subdivision of this series was more detailed than
that of the other divisions. His clasmﬁcamon, based on the hthologw
and economic characters of the strata, is shown in Table 1.

Cook’s Geology of New Jersey, published in 1868, was & very com:
prehensive work and contained an excellent and generally aceurate.ae-
count of the Cretaceous and Tertiary formations of the state. This
volume also contained a faunal list of the New Jersey mvertebrates
compiled by Conrad.

From the study of well-drilling records Cook (1883) coneluded that
the upper part of the Upper Marl was Eocene ; however, he: was uncer-
tain as to the age of the lower and middle portions of the Upper Marl.
He considered the Lower and Middle Marls to be Cretaceous. .In the An-
nual Report for 1886 Cook included all exeept the upper. part of the
Upper Marl in the Upper Cretaceous.

Under Cook’s direction a study of the fossils of the Cretaceous and
Tertiary strata of the state was undertaken by Whitfield, The results
~ of this study were published in two volumes, the first in 1885, and the

1 Detailed records of the marl pits and chemical analyses of the various marls and of the
timesand were included in the Annual Reports of State Geologist until 1897.
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" HISTORICAL REVIEW

.second in-1892. No new collections were made by Whitfield and he was
dependent mainly upon the collections of the State Survey and those
of ““*Rutgers College’’ . and of the Academy of Natural Sciences of
Philadelphia. Because no differentiation of the strata comprising the
“‘Clay Marls’’ had been madé in these early vollections, the true strati-
graphic position of many of the specimens was uncertain. The speei-
mens with which Whitfield had to work often were poorly preserved and
were generally few in number, the type specimen often being the only
representative of a particular species. :

Clark began his investigations of the New Jersey Coastal Plam in
1891. He-vised similar stratigraphic divisions as Cook, but he substi-
tuted’ geographic names derived from their fype localities instead of the

‘prekusly used lithologic equivalents. His classification (Clark, Bagg
and Shattuck, 1897) of the Cretaceous, modified from earlier studies, is
also given in Table 1.

Beginning in 1894 Knapp spent several years doing detailed map-
ping of the Cretaceous and Tertiary formations and in revising earlier
maps and correlations. His work served as the basis of the present map-
ping of these formations as they appear on the present State Geological
Map. Knapp first applied most of the currently used formational names
of the Matawan group. In 1904 Kummel and Knapp presented a report
on the New Jersey clays in which they interpreted the Cretaceous and
Tertiary formations as shown in Table 1.

On the basis of floral evidence Clark (1904) considered the Raritan
to be Albian in age and the Cliffwood (i.e., Magothy) to be Cenomanian.

Weller’s extensive report on the Cretacecus paleontology of the
state appeared in 1907, His stratigrahic interpretations, given in Tables
1 and 2 are held valid today except that a Tertiary age has been estab-
lished for the Hornerstown, Vincentown and Manasquan formations.
Weller noted that the Wenonah sand was readily distinguished lithologi-
cally from the overlying Mount Laurel in Menmounth County, but that
further south the two formations were almost indistinguishable. He also
thought it impossible to make a faunal distinction between the Mount
Laurel and the overlying Navesink, These observations are considered
valid today.

-The report contamed a detalled diseussion of the New Jersey- Cre-
taceous invertebrates. Weller was the first to eritically analyze this
fauna. This analysis led him to the conclusion that two major faunal
divisions could be recognized ; these were designated the *‘Ripleyian’’
{lower) and ‘* Jerseyian”’ (upper) faunas., The latter now is considered
to be of Tertiary age. Weller’s studies indicated that the Ripleyian
fauna in New Jersey was a

“‘complex ‘assemblage of organisms with two or more distinet
facies which were doubtless associated with different environ-
mental eonditions’’ (Weller, 1907, p. 180).
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6 CRETACEOUS FOSSILS

In considering the ages of the formations Weller suggested that the
evidence supplied by the fauna of the Raritan was
‘‘too meager to be of practical use in correlation, and the cor-
relation of that formation must rest upon the evidence of the
fossil plants™ (Weller, 1907, pp. 183-184).
On the basis of the invertebrates he correlated the Magothy through
the Tinton inclusive with the Senonian of Europe; the Hornerstown,
Vincentown and Manasquan were correlated with the lower Danian
{Maestrichtian),

““The Geology of New Jersey,”’ a general summary of the geology
of the state, was written by Lewis and Kummel in 1915 mainly to ex-
plain the State Geological Map (1910-1912). This report as revised and
rewritten' by Kummel in 1940, contained a general description of the
lithology, fauna and geologie history of the Coastal Plain sediments.
Several editions of the map have been published with minor changes,
the latest in 1950,

Mansfield’s work on the New Jersey greensands was stimulated by
the need for additional sources of potash during World War I. This
study of the marl pits and well records was made by the United States
Geological Survey in cooperation with the Geological Survey of New
Jersey. The maps accompanying the report (Mansfield 1922) showed
the areal distribution of the greensands superimposed on the topogra-
phy. These maps were compiled by Knapp.

Until 1928 the Hornerstown, Vineentown and Manasquan gener-
ally had been considered as late Upper Cretaceous in age. In that year,
however, Cooke and Stephenson on the basis of faunal and lithologie
evidence, established the Eocene age of these formations. Although
some writers assert a Paleocene age for the Hornerstown and Vincen-
town, most Ameriean workers agree at least with the Tertiary age.?

After studying the bryozoans of the Vincentown, Canu and Bassler
{1933) maintained an Upper Cretaceous age for the Hornerstown and
Vincentown. Greacen (1941), concluded that the evidenee for an early
Eocene age of the Vincentown as indicated by most of its fauna, out-
weighed the evidence for a Cretaceous age as indicated by the bryozoans
alone.

Stephenson ¢f al. (1942) correlated the outcropping Cretaceous
formations of the Atlantic and Gulf Coastal Plain and Trans-Pecos
Texas. The Raritan was correlated with the Cenomanian of Europe;
the Magothy with the lower Senonian {Coniacian); the Merchantville
with the middle Senonian (Santonian) ; the Woodbury, Englishtown,
Marshalltown and Wenonah with the upper Senonian (Campanian) ;
and the Mount Laurel, Navesink and Red Bank (including the Tinton)
with the lower Maestrichtian.

In discussing the aquifers of Middlesex County, Barksdale et al.

! Several recent papers concerning the exact Tertiary age of these formatipns have been
written. Since the present report is concerned with the Cretaceous, these articles are not
discussed here.

NEW JERSEY GEOLOGICAL SURVEY



HISTORICAL REVIEW 7

(1943) first applied names to the sand members of the Raritan. In the
same year Richards described several new species of invertebrates from
the Raritan (Richards, 1943). He also discussed the subsurface geology
of the Atlantic Coastal Plain and he first recorded the presence of
Lower Cretaceous nonmarine sediments (Potomac group) in New
Jersey in well samples from Salem, New Jersey.® Shell fragments and
foraminifera from the Englishtown also were reported. This was the
first record of fossils from this formation.

Spangler and Peterson (1950) discussed the geology of the Coastal
Plain of New Jersey and adjacent states southward through Virginia.
A large part of the article concerned New Jersey. These authors reach-
ed three main conclusions rgarding the Cretaceous of New Jersey: (1)
that the Matawan and Monmouth groups should be reduced to the rank
of formations and the various formations within these groups should
be reduced to members; (2) that the Mount L:aurel should be included
in the Matawan rather than in the Monmouth ; and (3) that the Raritan
is both upper Lower Cretaceous (Albian) and basal Upper Cretaceous
(Cenomanian). (See Table 2,)

Johnson and Richards (1952) eritically reviewed the New .Jersey
section of the above paper. These writers maintained the validity of
the Matawan and Monmouth as groups and the Merchantville, Wood-
bury, ete. as formations; believed that the Mount Laurel is the basal
portion of the Monmouth group ; and reaffirmed the Late Cretaccous age
of the entire Raritan. New information gained through the study of ex-
eavations and core borings connected with the New Jersey Turnpike
also was included.

On the basis of a reexamination of the faunal and floral evidence,
Dorf (1952) maintained that the Raritan is early Liate Cretaceous in
age, He also suggested that the Raritan may range from the Ceno-
manian inte the early Turonian, and that the Magothy may extend
from late Turonian into the Senonian.

Stephenson’s recent paper {1954) is of particular interest because
it contains descriptions of a large number of new Raritan fossils,

Groot, Organist and Richards have recently (1954) described the
stratigraphy and paleontology of the Chesapeake and Delaware Canal.
This article should be mentioned in the present summary because of the
large number of geologic comparisons made between Delaware and New
Jersey and because of references made to New Jersey geology.

1Statement bhased upon unpublished work of Dr. Lincoln Dryden of Bryn Mawr College.
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PREVIOUS WORK ON CRETACEOQUS INVERTEBRATE FOS-
SILS FROM THE ATLANTIC AND GULF COASTAL PLAIN
OTHER THAN NEW JERSEY

by Horace G. Richards

No attempt will be made to give a detailed review of the Cretaceous
paleontology and stratigraphy of the Atlantic and Gulf Coastal Plain.
This section will merely list a few references for the various areas be-
tween Georges Bank and Texas so that the interested reader can find
further information on the presence and correlation of Cretaceous in-
vertebrate fossils.

Georges Bank. Stephenson (1936) has diseussed the mollusks from
geveral dredgings on Georges Bank and the Banquerean (off Nova Seo-
tia). Correlations are suggested with formations of New Jersey.

New England. Very few Cretaceous fossils have been found in New
England. A few from Marthas Vineyard are listed by Stephenson
(Woodworth and Wigglesworth, 1934) and are correlated with some
part of the Matawan group of New Jersey.

Long Island. There are few Cretaceous outerops on Long Island,
although numerous occurrences have been reported from the subsurface.
At present it is only possibie to subdivide the Cretaceous into the Raritan
and the post-Raritan, A few fossils—plant and mollusk-—are listed by
Fuller (1914, p. 78).

. Delaware. Exposures of the Upper Cretaceous deposits of Delaware
are largely limited to those along the Chesapeake and Delaware Canal;
the Lower Cretaceous deposits eontain only a few plant remains. Many
of the invertebrates common in the Cretaceous of New Jersey also oeeur
along the canal and not a few were originally described from Delaware.
Gardner (1916) in her report on the Cretaceons mollusks of Maryland,
discussed many records from the canal, while Stephenson et al (1932)
in the Guidebook for the 16th International Qeological Congress gave
several geologieal sections and lists of fossils, Carter (1937) discussed
the stratigraphy of the canal banks in some detail and listed many spe-
cies, The marine Upper Cretaceous of Delaware was recently reviewed
by Groot, Organist and Richards (1954) and an attempt was made to
redefine the stratigraphy. A history of previous work in the state is
ineluded in the latter report.

" Maryland. The most complete report on the Upper Cretaceous of
Maryland is the well illustrated two-volume report issued by the Mary-
land .nglogteal Survey (Clark et ¢, 1916). This volume includes a

- Iengthy report on the Upper Cretaceons floras of the world by Berry

as well as s7stematic sections on the different groups of animals and

_ plants by variois authors,

. Lists and defgiptions of the Cretaceous mollusks from wells near
~ s
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12 CRETACEOUS FOSSILS

Salisbury, Berlin and Ocean City, Maryland, were given by Stephenson
and Vokes in a volume edited by Anderson (1948).

Virginia. No marine fossiliferous Cretaceous deposits are known
to crop out in Virginia. However, the Raritan formation is known from
the subsurface in the vicinity of Norfolk, from which the index fossil
Ezogyra woolmant was described (Richards, 1947).

North Caroline. Numerous Cretaceous loealities as well as lists of
species were given by Stephenson (1912) as part of a general survey
of the Coastal Plain of North Carolina. The fossils were deseribed and
fully illustrated in a later volume (Stephenson, 1923), with a few addi-
tional species described still later (Stephenson, 1927). A brief sum-
mary of the Cretaceous of the state was included in a volume by Rich-
ards (1950).

South Caroling. Many species from the Cretaceous of South Caro-
lina are included in the above mentioned North Carolina reports (Ste-
phenson, 1923, 1927). A discussion of some localities with lists of fossils
was given by Cooke (1936).

Georgia. Although many species were described by early workers
from Pataula Creek and other localities in Georgia, no complete report
on the Cretaceous fossils of that state has ever been published. Lists of
localities and species have been given by Veatech and Stephenson (1911)
and Cooke (1943). The fauna of the Eutaw formation of Georgia and
Alabama has recently been described by Stephensen (1957).

Algbamae. Although the loeality at Fufaula, Alabama, on the Chat-
tahoochee River has yielded many species described by Conrad and
others, there has never been a ecomplete report on the Cretaceous fauna
of Alabama. The most complete summary is that of Stephenson (1926)
which contains a few plates of typieal fossils.

Mississippi The most complete summary of the Cretaceous of .

Mississippi is the report of Stephenson and Monroe (1940). A-few
additional species from the vicinity of Dumas in Tippah County were
deseribed by Harbison (1945).

Tennessee. The fauna of the classie loeality at Coon Creek, McNau'y

\f"

s

County, Tennessee, has been fully described and illustrated by Wade / %

(1926).

Texas. Summaries of the Cretaceous of the state have been pre.
pared by Adkins (1928, 1932), while detailed reports on the faunas of
the Navarro and Woodbine formations have been published by Ste-
phenson (1941, 1953).

General. For a general discussion of the Cretaceous of the Allantic
and Gulf Coasts, the reader is referred to the the writings of Sfephenson

(1939) and Richards (1953) as well as to the chart by Stejhenson et-al

(1942) upon which Table 3-—~(page 13) is in part bassd. Works deal-
ing with special groups of fossils found in the Cretagus of the Coastal

Plain include reports on the echinoids (Cookr, 1953), the Exogyras

(Stephenson, 1914) and the corals (Wells, 1913)
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CRETACEOUS FORMATIONS OF NEW JERSEY?

by Horace &, Richards

Lower Cretaceous. No deposits of Early Cretacecus age are known
to erop out in New Jersey. The three formations of the Potomae group,
the Patuxent (predominately a sand), the Arundel (elay) and the
Patapsco {predominately a sand) are widely distributed in the area
immediately to the south, but have not been reported from the surface
in New Jersey. There is a difference of opinion regarding the age of the
Potomae group. It has generally been placed in the Lower Cretaceous
on the basis of fossil plants. More recently, Anderson (1948) and
Spangler and Peterson {1950} placed the Patuxent in the Lower Cre-
taceous and the Arundel and Patapseo in the Upper Cretaceous. On a
reexamination of the fossil plants, Dorf (1952) rejects the Upper Cre-
taceous dating and places the entire group in the Lower Cretaceous.
Dryden, (quoted by Johnson and Richards, 1952 p. 2153) on the basis
of heavy mineral studies, states that the lower section of the deep well
at Salem, N. J. penetrated into the Lower Cretaceous. This is the only
record of the Lower Cretaceous in New Jersey.

Raritan formation. The Raritan formation was first named by Con-
rad (1869, p. 360), but was redefined and restricted by Clark (1904) to
exclude those beds now assigned to the Magothy. The Raritan formation
consists chiefly of alternating layers of sand and clay. The clays are
of various colors from nearly white to steel-blue, red and black; some
beds are sandy and at times considerable quantities of pyrite and lignite
are included. Some of the sands are nearly pure quartz, while others
are micaceous, lignitic or arkosic,

In Middlesex County, the Raritan formation has been divided into
seven beds but it is probable that they are rather loeal in distribution.
The older and newer terminologies are given below:

Kummel and Knapp, 1904 Barksdale, et al, 1943
7. Amboy Stoneware Clay Amboy stoneware clay (top)
6. Sand Bed No. 3 Old Bridge sand member
5. South Amboy Fire Clay South Amboy fire clay
4. Feldspar-Kaolin S8and Bed Sayreville sand member
3. Woodbridge clay Woodbridge elay
2. Fire Sand No. 1 Farrington sand member
1. Raritan Fire and Terracotta Raritan fire clay (bottom)

(Potter's) Clay

In the vicinity of Raritan Bay, the Raritan formation can easily be
distinguished from the overlying Magothy, but this separation is much
more difficult farther to the southwest. Consequently many geclogical
maps combine the two formations,

1 This chapter is partly adapted from Weller {(1907). Lewis and Kummel (1940}, Spangler
and Peterson (1950) and Johnson and Richards {1952).

14
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Fossil plants are known from most members (Berry, 1911), while
brackish and marine invertebrates are known only from the Wood-
bridge member where they occur in an impure siderite. It is probable
that the Raritan formation is predominantly non-marine in origin with
only a few thin lenses indicating marine conditions, as exemplified by
the fossils in the Woodbridge member at Sayreville and a few shell
fragments in wells at Fort Dix and Clementon.

Both the plants and animals suggest a basal Upper Cretaceous age
correlated with the Tuscaloosa and Woodbine of the southern coastal
plain and the Cenomanian of Europe.

Spangler and Peterson suggested that the Raritan of New Jersey
was equivalent to the basal Upper Cretaceous (Cenomanian) plus the
upper Lower Cretaceous (Albion), but this argument was refuted by
Johnson and Richards (1952) and Dorf (1952).

Magothy formation. In early reports the Magothy of New Jersey
was included with the Raritan. The name was first used by Darton
(1893) for exposures along the Magothy River in Maryland. It sup-
planted the local name *‘ Cliffwood clays’’ used for the fossiliferous ma-
terial exposed along Raritan Bay at Clifiwood, New Jersey. The Ma-
gothy formation extends across New Jersey from Raritan Bay to the
Delaware River below Camden; it is, however, difficult to distinguish
it from the Raritan south of Trenton.

The Magothy consists of beds of sand and clay, many of them highly
lignitie, with some glauconitic beds near the top. An extensive marine
fauna has been described near Cliffwood, N. J., but elsewhere the for-
mation is largely non-marine and frequently carries plant fossils. The
fauna suggests a correlation with the Eutah beds of the Gulf Coast.

MATAWAN GROUP, The term Matawan was first suggested as a
name for the glaueonitic sands and clays exposed along Matawan Creek,
New Jersey by Clark {1894). This unit had previously been known as
the ‘“elay marl series.”’ At first it was regarded as a formation, but
it was later raised to the rank of a group with the individual members
being called formations. In Maryland, where the individual units are
not readily recognizable, the Matawan is regarded as a formation.

Spangler and Peterson (1950) prefer the formational rank of the
Matawan, but Johnson and Richards (1952) argue that since the vari-
ous units are mappable for reasonably long distances, these units are
truly formations. This would make the Matawan a group.

_ The Matawan gronp is roughly equivalent to the Black Creek forma-
tion of the Carolinas, the Taylor group of the Gulf region and the
Campanian of Europe. For other correlations see table on page 13.

Merchantville formation. The clays overlying the Magothy were
defined as the Crosswicks formation by Conrad (1869). Although this
term is still sometimes used in Delaware and Maryland, in New Jersey
it has been broken down into two distinct units. The lower unit, the
Merchantville, was named by Knapp (Salisbury, 1899) and consists of
black, glanconitic, micaceous, and occasionally sandy clay. It is gen-

NEW JERSEY GEOLOGICAL SURVEY -



16 'CRETACEOUS FOSSILS

erally greasy in appearance, massive in structure, and weathers to &
brown earth. Its maximum thickness in outerop is 60 feet, but it prob-
ably thickens down dip. The Merchantville contains an extensive fauna,
especially from Maple Shade (Lenola).

Woodbury formatton. The upper part of the Crosswicks formation
was described as a separate formation, the Woodbury, by Knapp (Salis-

-bury, 1899, p. 35). It is a black, non-glauconitie, jointed clay which
weathers to a light chocolate color and when dry breaks into innumer-
able blocks. It is comformable with the underlying Merchantville and
the overlying Englishtown sand. It can be distinguished from the Mer-
chantville by its color difference, the absence of glaunconite, and by dif-
ferences in faunal content.

Englishtown formation. The Englishtown is a white or yellow quartz
sand, slightly micaceous and sparingly glauconitic., Locally parts of the
formation have been cemented into rather massive beds of sandstone.
The sand is frequently cross-bedded and occasionally there are beds of
clay. It represents the lower part of the ‘‘Hazlet sand’’ of Clark and
part of Cook’s “‘elay marl series.”” It was formerly ealled the **Coluin-
bus sand.”’ The term Englishtown was first used by Kummel (in Weller,
1907, p. 17). -

The Englishtown sand is best exposed in the northeastern part of its
distribution, near Englishtown, Browntown and Atlantic Highlands,
Tt can be traced southwest across the state through Moorestown and
Swedesboro to, or almost to, the Delaware River, It is not recognized in
Delaware (Groot, Organist and Richards, 1954),

The Englishtown sand is probably largely non-marine or estuarine
although a few marine fossils have been found in wells and bore holes
(see page 23).

Marshalltown formation. This unit was named by Knapp (in Salis-
bury, 1839, pp. 35-6) and consists of material ranging from a black
sandy clay to an argiliaceous glauconitic marl, It extends in a narrow
belt from Monmouth o Salem Counties but is'known in relatively few
outerops. Credner (1870} reported abundant fossils from a railroad
cut near Woodbury and Weller obtained excellent material near Swedes-
boro, but neither of these localities is accessible today.

Wenonah sand. Above the Marshalltown formation there is a con-
siderable thickness of sand. This has been separated into two formations
largely on the basis of the fossils, although the lower part (Wenonah)
is generally a fine micaceous sand and the upper part (Mount Laurel)
is coarser and contains considerable glauconite. Because of the differ-
ences in faunas, it is now believed that the Wenonah-Mount, Laurel
boundary is also the boundary between the Matawan group and the
overlying Monmounth group. Spangler and Paterson raised an ob-
jection to this correlation and would prefer to move the Matawan-
Monmouth boundary to the shell bed in the Navesink formation. The
geological map of New Jersey combines these sands as the Mount
Laurel-Wenonah, but in Delawarc the boundary is very distinet.

. NEW JERSEY GEOLOGICAL SURVEY
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- The Wenonah fauna is largely recurrent from the Woodbury and
contains few species in common with the Marshalltown or the overlying
Mount Laurel. The problematical fossil tube (1) Halyminites major is
characteristic of the Wenonah formation at a number of localities in New
Jersey and Delaware. A thin deposit of bentonite is known in the Weno-
nah near Runnemede, N. J. The term Wenonah was first used by Kuapp
(Salisbury, 1899, p. 35).

MONMOUTH GREOUP. The Monmouth formation was named by
Clark (1897) from Monmouth County, New Jersey, but later the mem-
bers were raised to the rank of formations. In Maryland, the Mon-
mouth was originally divided into the Navesink and the Redbank, but at
present it is regarded as a single formation. As in the ease of the Mata-
wan, Spangler and Peterson (1950} suggested reducing the Monmouth
to the rank of a formation with the subdivisions being classed as mem-
bers, but again Johnson and Richards point out the desirability of re-
taining the formational rank of the different units.

The Monmouth greup is roughly equivalent to the Peedee formation
of the Carolinas, the Navarro of Texas and part of the Maestrichtian of
Europe (see page 13).

Mount Laurel sand. The Mount Liaurel sand, named by Clark (1897),
is generally slightly coarser and more glanconitic than the Wenonah, al-
though they frequently eannot be separated. Faunally, however, the
Mount Laurel is very distinet and is characterized by Belemnitella
americana, Choristothyris plicata, Exogyre costata and E. cancellata.
Faunally the Mount Laurél is almost identical with the overlying Nave-
sink, In New Jersey the Mount Laurel and Navesink are very different
lithologically, although in Delaware they are combined into a single
unit (Groot, Organist and Richards, 1954).

Navesink marl. The Navesink formation (Clark, 1894, p. 336) con-
sists of glauconitic marl mixed with varying amounts of quartz sand.
The upper part of the formation is less glauconitie and more clayey. The
glaneonite is used in water-softening equipment and is dug at Sewell
where it underlies a somewhat similar glauconitic marl of the Horners-
town formation. The Navesink corresponds in general with Cook’s
““Lower Marl.”’ It is highly fossiliferous in places and contains such
species as B, americana, E. costata, Gryphea conveza and Choristo-
thyris plicata.

Red Bank send. This formation, named by Clark (1893, p. 337)
from Red Bank, N. J., is for the most part a fairly coarse yellow and
reddish brown quartz sand, locally indurated to limonitic sandstone.
The lower beds, which contain the better fossils, are somewhat clayey. It
is best developed in northern Monmouth County where it.attains a
thickness of 140 feet, but it thins out toward the southwest and pinches
out. completely near Sykesville, Burlington County. It is not known
from there to the Delaware River. A sand closely resembling the Red
Bark sand of New Jersey oceurs along the Chesapeake and Delaware
Canal but because it contains certain elements.of the Navesink fauna

NEW JERSEY GEOLOGICAL SURVEY



18 CRETACEOUS FOSSILS

it is possible that it is slightly older than the typical Red Bank (Groot,
Organist and Richards, 1954 p. 29). The Red Bank formation is, in part,
the ‘‘red sand’’ of earlier writers.

Tinton bed. Beds of green clayey and sandy glauconitic marl from
10 to 20 feet in total thickness overlie the Red Bank in Monmouth
County. These beds are frequently well indurated. They were named
by Weller (1904, p. 159) from Tinton Falls, N. J. The United States
Geological Survey regards the Tinton as a member of the Red Bank,
but in view of faunal and lithologieal differences, the State Survey gives
the Tinton formational rank.

EOCENE. At the time that Weller prepared his report on the
Cretaceous fossils of New Jersey the three next youngest formations—
the Hornerstown, Vincentown and Manasquan—-were regarded as of
Cretaceous age and their faunas were discussed and illustrated in the
1907 volume. Later, however, Cooke and Stephenson (1928) pointed out
that the faunas of these three formations suggested an Focene age.
‘While there has been some difference of opinion regarding the exact cor-
relation, most American writers have followed Cooke and Stephenson
in placing the Hornerstown, Vincentown and Manasquan formations
in the Tertiary,

The Hornerstown, and to a lesser extent the Vincentown, contain spe-
cies related to those of the Danian of Europe. Since the Danian is re-
garded by some as basal Paleocene and by others as uppermost Cre-
taceous, no convinecing evidence for the age of these three formations
can be reached by correlation with Europe.

MecLean (1952, 1953) believes that the foraminifera from the Vin-
centown formation suggest a Paleocene age, but other workers have
favored a Wilecox age. The problem of the age of these three New Jersey
formatipns is being studied by various workers and it is hoped that &
more positive correlation can be worked out soon. Table 4 gives the
eorrelation favored by the author.

TasLE 4. Correlation of Eocene formations of New Jersey with those
of the Gulf Coast.

NEW JERSEY GULF COAST
Shark River Claiborne
Manasquan Wileox (1)
Vineentown

} Midway (Paleocene)
Hornerstown

Whatever be the age of the Hornerstown, it is apparent that it rests
unconformably on the Tinton, Red Bank and Navesink formations pro-
gressively from northeast to southwest.

Alternation of founas. ‘‘The strata from the Magothy to the Tinton,
inclusive, contain a complex assemblage of organisms with'two distinet
facies. One of these, a Cucullaea feuna, characterizes the more glauconitic
formations—the Merchantville, the Marshalltown, the Navesink, and the
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Tinton—and may be regarded as a deeper-water fauna. The second
faunal facies, characterized by Lucina eretaceq [Lucina glebula] or its
associates, oceurs in the clay and clayey sand of the Magothy, the Wood-
bury, the Wenonah and the Red Bank formations and was a shallower
water fauna. ‘

“‘Both of these facies probably lived side by side in their respective
zones off the shore and migrated back and forth across the Coastal Plain
region with the gradual advance and retreat of the sea. During the
periods of depression the deeper water with the accompanying glau-
conitic sediments and the Cuculleca fauna gradually entered this region
from the southeast and oceupied a belt that had formerly been occupied
by the shallower water fauna and in which chiefly land-derived sedi-
ments had been deposited. With a later period of emergence both
faunas shifted to the southeast and the shallower water facies again
oceupied the region.”” (Lewis and Kummel, 1940 pp. 121-22)

It need not be assumed that the difference between the shallow
water and the deeper water was very great. It was formerly believed that
glauconite formed only under conditions of moderately deep water
(at least 600 feet), but this has now been shown to be erroneous and
that it can form even in very shallow water. This fact plus the fact that
fossil wood has been found in most of the Cretaceous formations in New
Jersey suggests that the water was never very deep and that the shore-
line was never very far west of the Delaware River.

Ezogyra zones. Paleontelogists have found it eonvenient to recog-
nize certain zones within the Upper Cretaceous which are characterized
by certain assemblages of fossils. Among the fossils most useful for this
zoning are certain species of the palecypod Ezogyra. These species
with their associated fossils are very useful in long range correlation
of the Cretaceons deposits of the Atlantic and Gulf Coastal Plain. The
following zones have been recognized.

Ezogyre woolmani zone. This species has been found in the Rari-
tan and Tuscaloosa formations from New Jersey to South Carolina. It
is closely related to E. columbella from the Eagle Ford formation of
Texas which is approximately the same age as the Raritan and Tuseca-
loosa.

Ezxogyre upatoiensis zone. This zone was first recognized by Ste-
phenson from a well at Charleston, South Carolina. It is probably
equivalent to the older, continental phase of the Black Creek formation
of the Carolinas, the Eutah of Georgia and the Magothy of New Jersey,
although the species has not actually been found in the latter state.

Ezogyra ponderosa zone. This zone comprises the Marshalitown
formation of New Jersey, part of the Matawan of Maryland, the Black
Creek of the Carolinas, and the Taylor of Texas,

Ezogyra costata zone. This group comprises the formations of the
Monmouth group of New Jersey, the Peedee of the Carolinas, and part
of the Navarro of Texas.?

1 Exogyra costaia has noepﬂy been found in the Woodburs formation. See page 118.
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Ezogyrae cancellata zone. This is a more restricted zone forming the
base of the Exegyra costata zone. Tt has been traced a distance of 2500
miles from Atlantic Highlands, N. J. to Cardenas in the State of San
Luis Potosi in Mexico, (Stephenson, 1933).) In New Jersey the zone
is almost identical with the Mount Laurel formation although a few
specimens of E. cancellata have reeently been reported from the Nave-
sink. In Delaware, where the Mount Laurel and Navesink formations
are combined, E. cancelliata is found throughout the combined formation
(Groot, Organist and Richards, 1954). Some of the other species gen-
erally associated with the Ezogyra cancellata zone are: Ostrea falcate,
0. pandae, 0. plumosa, Q. tecticostate, Gryphaea convexe, E. costate,
Pecten simplicius, Anomig argentaria, A. tellinoides, Paranomia scabra,
and Belemnilelle americana. The only one of the above mentioned spe-
cies limited to the Mount Liaurel sand is Anomia tellinoides.

TaBLE 5. Average thickness {at outerop) and dip of Cretaceous forma-
mations of New Jersey

Average thickness at  Average southeastward

outerop in feet dip in fect per mile
TINTON 10-20 in Monmouth Co. 30
only
RED BANK 140 in Monmouth Co. Not 30-33
present south of Sykesville.
NAVESINK 3-40 33
MOUNT LAUREL 5-60 3b
WENONAH 20-35 36
MARSHALLTOWN 40-50 37
ENGLISHTOWN 140 in Monmouth Co. to 39
about 35 feet in Salem Co.
WOODBURY 50 - 41
MERCHANTVILLE 4b-60 42
MAGOTHY 175 on Raritan Bay and 4045
diminishing to less than 20
feet along Delaware River.
RARITAN 150-300 top about 45;
base 65-100.
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LIST OF CRETACEQUS FOSSIL LOCALITIES IN NEW JERSEY
by Horace G. Richards

No attempt is made to record all localities within the state from
which fossils have been collected. The following list eovers most of the
important localities of early collectors as well as those available today.
The list is partly adapted from Weller (1907} but has been brought up
to date by the inclusion of numerous localities discovered during recent
years. The information is not as detailed as given in Weller’s original
volume, but it is believed to be sufficient. In many cases, labels or pub-
lished records of collected fossils merely list the nearest fown such as
Haddonfield or Cliffwood. In this case, the general region is given a
number while the exaect locality, when known, is given a subheading
such as la, 1b, ete. Thus a specimen recorded from locality 5 came from
Cliffwood, exaet spot not known, while specimens recorded from 5d
came from Oschwald’s pits at Cliffwood.

Those localities from which fossils have been collected within the last
five years and which presumably are still accessible to the fossil hunter
are designated by the symbol *.

For more detailed information on some of the localities mentioned,
the reader is referred to Weller (1807}, Spangler and Peterson (1950),
and Johnson and Richards (1952).

RARITAN FORMATION
1. Sayreville, Middlesex County, N. J.
*1a. Sayre and Fisher pit (Woodbridge member)
*1b. New Jersey Clay Products Company pit (Woodbridge mem-
ber)
le. Furman’s pits {Weller)
2. Woodbridge, Middlesex County, N. J. Valentine pits (Whitfield)
3. East Brunswick Township, Middlesex County, N. J. (Whitfield)
4. South River, Middlesex County, N, J.‘“Washington’’ of old labels
of Conrad.
In addition, unidentifiable Raritan fossils have been found in wells
at Fort Dix and Clementon, N. J.

MAGOTHY FORMATION

5. Cliffwood, Monmouth County, N. J.
*5a. Bluff along Raritan Bay
*5b. Material loose on beach near bluff
5¢. Old pits near Cliffwood (Weller)
*5d. Oschwald’s pits (near Whale Creek)
6. Matawan, Monmouth County, N. J,

MERCHANTVILLE FORMATION

*7. Cliffwood, Monmouth County, N. J. (Osehwald’s pits, Overlies
the Magothy formation}.

21
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22 . CRETACEOUS FOSSILS

8. Matawan, Monmouth County, N. J.
8a. Along west bank of Matawan Creek, north of town of Mata-
wan { Weller)
8b. Small ravine tributary to Cheesequake Creek, two miles
northwest of Matawan (Weller).

9. Lorillard, pits east of Keyport, Monmouth County, N. J. Lower
part of pit (Weller).

10. Jamesburg, Middlesex County, N. J.

10a. 3.5 miles a little north of east of Jamesburg on Matchaponix
Brook (Weller)

10b. 3 miles east of Jamesburg on side of road (Weller)

10e. First railroad eut 1 mile south of Lower Jamesburg sta-
tion (Weller)

11. Yardville, Mercer County, N.J. Exposures in bed of small trib-
butary of Doctors Creek.

12. Bordentown, Burlington County, N. J. (Exact locality not re-
corded).

12a. Chureh pit, two miles southwest of town. This pit is now
abandoned.

13. Burlington, Burlington County, N. J. (Exaect locality not
given).

14, “Burlington County’’

15. Lenola, Burlington County, N. J. Reeves clay pit on north bank
of Pensauken Creek. Weller reported a very extensive fauna from this
locality. It is very close to the present Graham brickyard at Maple
Shade (locality 16).

*16. Maple Shade, Burlington County, N. J. Graham brickyard,
near junction of Main Street and Route 73. During recent years an ex-
eellent Merchantville fauna has been obtained from this pit.

17. Merchantville, Camden County, N. J. Railroad cut just east of
Merchantville (Weller).

WOODBURY FORMATION

*18. Lorillard, cast of Keyport, Monmouth County, N. J. Many fos-
sils were obtained here by Weller and other early collectors. At the pre-
sent time only poorly preserved impressions can be found near the
south end of the pit.

19. Matawan, Monmouth County, N. J. Farry brickyard, east of
Matawan {Weller).
20. Crosswicks, Burlington County, N. J.

*20a. J. Braislin and Son’s clay pits on Crosswicks Creek half a
mile west of Crosswicks (Weller). Later operated by Franklin Brick
Company. (A few fossils found during recent years).

*2]. Bordentown, Burlington County, N, J. Church Brick Company
pits, ane mile south of town,

22. Mount Liaurel, Burlington County. A fauna of well preserved
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unaltered shells was obtained between the depths of 150’ and 160’ in an
artesian well near the town of Mount Laurel (Johnson, 1899).

23. Fellowship, Burlington County, N. J. Unaltered fossils, some-
what similar to those from the Mount Laurel well, were obtained from
a well on the Rhule property at the corner of Church Road and the
New Jersey Turnpike between the depths of 130’ and 175’ (Richards,
1954).

24. Haddonfield, Camden County, N. J.

*24a. Small stream tributary to Cooper Creek (near the corner
of Maple Avenue and Grove Street). It was near this locality that the
duck bill dinosaur Hadrosaurus foulkil was found in 1858, Many in-
vertebrate fossils were reported from this locality by Weller, and it is
still possible t0 obtain material from the clay in the stream bed.

24b. Dobbs clay pits, 1.5 miles northwest of Haddonfield and
about 1 mile southeast of Collingswood station. (Weller) ).

24¢, At crossroads 14 mile southwest of Dobbs clay pits (Wel-
ler).

25. Collingswood, Camden County, N. J. Sewer excavations at
Cooper Creck and Harvard Avenne. (Several specimens of Placenti-
ceras plecenta found in 1937).

ENGLISHTOWN FORMATION

The only recognizable macrofossils from the Englishtown formation
are some specimens of Turritella sp., Cardium tenuistriata and Lunatia
haili from a well at Lavalette. Unidentifiable fragments from wells at
Fort Dixz, Holmdel and Mantoloking and from test borings for the New
Jersey Turnpike between Runnemede and Woodbury Heights have been
recorded. (Johnson and Richards, 1952, pp. 2155-6).

26. Lavalette, borough well No, 2,

MARSHALLTOWN FORMATION

27. Marshalltown Salem County, N. J. Marl pits (Weller).
28. Swedeshoro, Gloucester County, N. J.

*28a. One mile a little south of west from Swedesboro. Aecord-
ing to Weller (p. 82) the clay is well exposed in the banks of the brook
in the woods at this locality and he reported an extensive fauna of well
preserved mollusks from it, However, eareful investigation during re-
cent years has failed to rediscover it and the only fossils found in that
locality were a few specimens of Ezogyra ponderosa and Gryphaea.

28b. 2.5 miles southwest of Swedesboro and 2.5 miles northwest
from Harrisonville. (Weller) .

29, Harrisenville, Gloucester County, N. J. Old mill pond 1.5 miles
northwest of Harrisonville station. {Weller).
30. Woodbury, Gloucester County, N. J. (Exaect locality not given).
*31. Penns Grove, Gloucester County, N. J. Abandoned marl pits
along Route U.S. 40 between Penns Grove and Woodstown.
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*32, Fellowship, Burlington County, N. J. Excavations for the New
Jersey Turnpike at crossing of Pennsauken Creek.

WENONAH FORMATION

33. Matawan, Monmouth County, N. J.

*33a. Road cut 1.5 miles south of Matawan on east side of Route
34. Numerous tubes of Helyminites major and a few obsecure mol-
1usks.

*33b. Same locality, but new exposure in borrow pit 200 yards
east of highway.

34. Crawfords Corner, Monmouth County, N. J. Longstreet’s marl
pit, a little less than a mile southeast of Crawfords Corner. (Weller, p.
91). .

35. Marlboro, Monmounth County, N. J. A little over a mile east of
Marlboro, in the south bank of Hop Brook. Many fossils reported by
Weller. Not observed during recent field work.

*36. Runnemede, Camden County, N. J. Numerous tubes of Haly-
minttes major can be seen along the New Jersey Turnpike north of In-
terchange 3 and along the Kings Highway south of the Turnpike.

MOUNT LAUREL AND NAVESINK FORMATIONS

Weller (1907 p. 103) stated ‘‘the faunas of the Mount Liaurel and
the Navesink marl constitute a single unit, and in any discussion of
them they must be considered together.’” The accompanying list of lo-
calities, since it is partly based upon Weller’s text, will also group the
two formations, although when possible the different units will be indi-
cated, ..

*37. Atlantic Highlands, Monmouth County, N. . Bluff along Rari-
tan Bay east of the railroad station. (Mount Laurel and Navesink).

38. Red Bank, Monmouth County, N. J. Ravine on east side of rail-
road,, 134 miles northwest of Red Bank station. (Navesink) {Weller).

39. Middletown, Monmouth County, N. J,

#3%9a. Along Poricy Brook on both sides of bridge 2.5 miles south
of Middletown on road to Lincroft. (Navesink).

39b. Marl pit about 1% mile west of railroad station. (Mount
Laurel and Navesink) (Weller).

40, Crawfords Corner, Monmouth County, N. J. The Navesink was
formerly exposed in the Longstreet marl pit. (Weller).

41, Holmdel, Monmouth County, N. J.

41a. Holmes’ marl pit, 1 mile northwest of Holmdel. (Weller),

41b. Edgar Schenck’s marl pit, 1.5 miles northwest Holmdel.
{Weller).

41c. Henry Conover’s marl pit over 1.5 miles a little west of
north from Holmdel. (Weller).

41d. 0.5 mile east of Holmdel in creek bank. (Navesink)

4lc. 1.5 miles east of Holmdel in diteh south of highway. {(Nave-
sink).
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42. Marlboro, Monmouth County, N. J. Obadiah Herbert’s 1_nar1 pit
just east of Marlboro (Weller) and along Hop Brook. (Navesink and
Mt. Laurel).

43. Freehold, Monmouth County, N. J. Old marl pit three miles
west of Freehold and one mile a little east of south from Tennents Sta-
tion at headwaters of small tributary of Wemrock Brook. (Navesink)
(Weller).

44, Upper Freehold, Monmouth County, N. J. From old labels.

%45 Cream Ridge, Monmouth County, N. J, Marl pits on ‘“Schank
farm’’ and along small tributary on east side of Crosswicks Creek, about
14 mile southwest of Cream Ridge. (Navesink).

*46, Near Walnford, Monmouth County, N. J. Various tributaries on
the west side of Crosswicks Creek, These tributaries are on the east side
of the road leading south from Walnford and oceur from Walnford to
a point about three miles south of that town., Belemnitella americana,
Ezogyra costata and Gryphees are abundant in some of these tribu-
taries. (Navesink).

*47, Crosswicks Creek, Ocean County, N. J. Various exposures
along west bank of Creek, especially on the Nutt Farm two miles south
of Walnford. (Mount Laurel and Navesink).

48, Near New Egypt, Ocean County, N. J. The Navesink formation
extends south along Crosswicks Creek to a point 214 miles north of New
Egypt. Whitfleld cbtained some of his Navesink fossils from Bruere’s
marl pit, northwest of New Egypt.

49, Near Jacobstown, Burlington County, N. J. 1% miles northwest
of Jacobstown and about 114 miles southwest of Arneytown. (Nave-
sink) (Weller).

50. Mount Laurel, Burlington County, N. J. Roadside exposure 1
mile southwest of Mount Laurel. (Mount Laurel) (Weller).

51. Birmingham, Burlington County, N. J. Some Cretaceous rep-
tiles have been reported from the vieinity of Birmingham. While the
present excavations of the Permutit Company extend only into the
Hornerstown formation, it is possible that earlier excavations pene-
trated into the underlying Navesink,

*52. Runnemede, Camden County, N.J. A number of Navesink fos-
sils were obtained from excavations for the New Jersey Turnpike about
14 mile north of Interchange 3,

*53. Mullica Hill, Gloucester County, N. J. This is the classic lo-
cality where so many Cretaceous fossils have been found ever since the
days of Gabb and Whitfield. It is located on the south side of Route 322
at its junction with State Route 45. The locality is immediately sounth
of Raccoon Creek. Although many species have been obtained in the
past, collecting today is not likely to be very profitable.

*54. Haorftville, Glouecester County, N. J,

55. Barusboro, Gloucester County, N. J.
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*55a. Chestnut Branch Creek and roadeut 0.8 miles southeast
of Five Corners in Barnsboro. (Navesink).

*55b. Ravine of Edwards Run 1.7 miles west of Five Corners.
(Mount Laurel and Navesink),

56. Sewell, Gloucester County, N. J. The lower part of the pits of the
Inversand Company, 14 mile southeast of Sewell, have yielded Navesink
fossils including the dinosaur Hadrosaurus minor, (Colbert, 1948),

57, “‘Burlington County.’’

58. **Monmouth County.”’

RED BANK FORMATION

59. Red Bank, Monmouth County, N. 4. On both shores of Shrews-
bury River in the viecinity of Red Bank. (Weller) Poorly preserved
fossils were also found on the south side of Tower Hill in the eastern
part of Red Bank, (Weller),

#60. Near Middletown, Monmouth County, N. J. The Red Bank
formation overlies the Navesink along Poricy Brook, 2.5 miles south of
Middletown, (See locality 39a).

*61. Beers Hill, Monmouth County, N, J. Road cut on road be-
tween Hazlet and Holmdel just south of Garden State Parkway and 34
mile north of Crawfords Corner. Here the Red Bank underlies the
Tinton.

TINTON FORMATION

*62. Beers Hill, Monmouth County, N. J. {See locality 61).
*63. Tinton Falls, Monmouth County, N. J. ‘‘Just below the mill.”’
64. Colts Neck, Monmouth County, N. J. In bank of small run 1.5
miles southwest of Colts Neck and 4.5 miles east of Freehold. (Weller).
65. Red Valley, Monmouth County, N. J. In bank of Ivanhoe Brook,
aboui 1 mile east of Red Valley Also, along road just east of Red Val-
ley. (Weller).
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INTRODUCTION TO SYSTEMATIC SECTIONS

By Horace G. Richards

In general, the present work has attempted to follow the outline and
style of Weller’s 1907 volume. However, with contributions from eleven
authors, some variation has been necessary. Inthe case of chapters which
have been largely rewritten, new descriptions have generally been pre-
pared. In other chapters, many of Weller’s original deseriptions have
been copied intact. In cases where the original text is quoted directly
{or with very minor changes) the name of the author is given in paren-
thesis,

In all cases, attempts have been made to bring the nomenclature up
to date. In some chapters fairly extensive revisions have been made,
while in others little or ne attempt has been made to d1scuss groups
higher than those of generie rank.

The Gastropods and Peleeypods comprise the great bulk of the fauna,
about 400 out of a total of 475 species. Many of these species are based
upon very poorly preserved material making it extremely difficult to
determine the correet generic or family relationship. Many of the
species discussed by Whitfield and Weller were compared to species
originally described from localities in the Cretaceous of the Southern -
Atlantic or Gulf Coastal Plain, Freguently, a cast or mold from New
Jersey was eompared with a perfect shell from North Carolina or Ala-
bama. Stephenson has pointed out that many of these identifications
are incorrect, There is need for a more detailed comparison of the
New Jersey fauna with material from other lacolities, but this is not
the purpose of the present volume. Generic and family classification
in general follows Stephenson and Wenz.

In most cases abbreviated synonomies only are given. It has been
thought suffictent to include refercnces to the original deseription of
species and synonyms as well as all important post-1907 references. In
the case of those references most frequently cited, such as Whitfield,
Weller, Stephenson, Gardner, Wade, ete., merely the year, page and
plate numbers are given, the full reference being found in the bibliog-
raphy at the end of Part 1I. Students wishing more complete biblio-
graphies should consult Weller’s original edition or the varions works
of Stephenson eited in the bibliography. (In a few chapters, the authors
have preferred a more complete synonomy.)

For purposes of economy in most of the chapters all localities have
been numbered according to the list given on pages 21-26. Because of
the similarity of the fauna of the Chesapeake and Delaware Canal with
that of New Jersey, many species from the eanal banks are included in
this report,

Two of the chapters—those on the nautiloids and belemnites—differ
from the rest of the book in being much more detailed. Since both of
these groups were in need of revision, it seemed appropriate that Dr.
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Miller and Dr. Jeletzky expand their contributions into a more mono-
graphie treatment.
The following abbreviations indicate where the type (or other speci-
mens) may be found:
AMNH American Museum of Natural History, New York, N.Y.
ANSP Academy of Natural Sciences, Philadelphia, Pa.
NJSM New Jersey State Museum, Trenton, N.J.
PU Princeton University, Princeton, N.J,
USNM United States National Muscum, Washington, D.C.
WFIS Wagner Free Institute of Science, Philadelphia, Pa,
YPM Peabody Museum, Yale University, New Haven, Conn.
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CRETACEOQUS PORIFERA OF NEW JERSEY

by B. F. Howell

Family Clionidae
Cliona cretacica Fenton & Fenton 1932
Plate 1, Figures 1-5.

Cliona cretacica, Fenton & Fenton, 1932, Amer. Midl. Natur., vol. 13, p.

55, pl. 7, figs. 8, 8.

Description.~Boring sponges, represented in fossil form by their
branching tubular excavations in shells (usually shells of peleeypods
of the genera Gryphaca and Exogyre). These tubular excavations open
on the outer and inner surfaces of the shells and extend more or less
parallel to these surfaces inside the shells, so that the shells are
often riddled with them and have their surfaces pitted by dozens of the
open ends of the tubules. Usually the tubules are largely filled with a
dark material which often weathers away less rapidly than the calcare-
ous material of the shells, themselves, so that shells that are partly
weathered away show the fillings of the tubules as ridges on the remain-
ing portion of the shell. Rarely a shell is completely removed by solu-
tion, while the fillings of the tubules by which it was originally riddled
remain as a network of imbricating, fused eylindrieal rods.

Range in New Jersey—

MERCHANTVILLE: 16

MOUNT LAUREL—NAVESINK : 53
Range outside New Jersey—

Delaware

Type.—Mullica Hill, N. J. NJSM 8184 (lost) ; paratype NJSM 8185
(figured)

Cliona microtuberum Stephenson 1941
Plate 2, Figure 6,

Cliona microtuberum, Stephenson, 1941, p. 54. pl. 3, figs. 1-5; pl. 5, figs,

1,2

. Description.—DBoring sponges, represented as fossils by branching
excavations in the shells of such mollusks as Gryphaea. These excava-
tions are irregular in form, they being wider in some of their parts than
in others. Some parts of them are tubular, but others are irregularly
ovate or subspherical, these parts being connected with each other by
the tubular excavations. Like the excavations of Cliona cretacica, those
of C. microtuberum are filled with a dark material {often mixed with
grains of sand) that is probably phosphatic in composition. The surfaces
of these fillings are eovered with tiny tubereles. The record of the oe-
currenee of this species, which was originally deseribed from Texas, is
based on a single specimen in the New Jersey State Museum, which
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differs from C. cretaeica, the common species in New Jersey, in having
the tubercles on the surface of the fillings of the excavations. These do
not oceur on the surfaces of the fillings of C. cretacica.
Range in New Jersey—
NAVESINK : 53
T'ype—Navarro formation, Texas; USNM 76266

Cliona retiformis Stephenson 1953
Plate 45, Figure 1.

Cliong retiformis, Stephenson, 1353, T. 8. Geol. Surv. Prof. Paper 242,

p. 50, pl. 8, figs. 1-3.

Cliona retifor-mis Stephenson, 1954, U. 8. Geol. Surv. Prof. Paper

264-B, p. 27, pl. 6, fig. 1

Ferruginous internal molds of the burrows of a sponge that is prob-
ably referable to this species, which was originally deseribed from the
Woodbine formation of Texas, have been found on the internal mold
of a shell of Ostrea soleniscus Meek, and on the imprint of a fragment
of a thick unidentified shell, from the Raritan Formation.

Young individueals of this burrowing sponge entered the shells of
mollusks through circular openings of their own making that ranged
in diameter from 0.1 mm, or less to about 0.5 mm. Once inside the shell,
the sponge bored laterally, often meeting and joining its borrows with
those of other sponges of the same species to form a network of borrows.
These burrows are extremely irregular in form and directions, ranging
from small to relatively large in size, and being expanded at intervals
into irregular ovate or jug-shaped cavities. This network of burrows
may form an open lacework of labyrinthine passages or a dense mesh
of burrows and turnip-shaped intercomunicating eavities. The fossils
of this species are usually composed of the fillings of the burrows, the
outer surfaces of the fillings being molds of the walls of the burrows. The
outer surfaces of these molds are finely stippled.

Range in New Jersey—

RARITAN: (Woodbridge member}: 1
Range outside New Jersey—

Texas (Woodbine formation)
Type—Near Euless, Terrant County, Texas. USNM. 105068 ;
Plesiotype—Sayreville, N. J.; USNM 108611, 108612,

Family Coeloptychiidae
Coeloptychium ? jerseyensis Shimer & Powers 1914
Plate 2, Figures 4, 5.
Cocloplychium ? jerseyensis, Shimer & Powers, 1914, Proe. U. S. Nat.
Museum, vol. 46, p. 155-156, pl. 7.
Description.—Mushroomlike, contracting from a broad and de-
pressed upper surface into a short stalk. Edge of disk rounded. Entire
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surface covered with low radiating folds, which increase in number
toward the margin of the disk, where about 35 are present. Disk sub-
circular, about 33 mm. in diameter. Entire height of sponge 20 mm,
No ostia can be seen on the single specimen of the species that has been
found.

Range in New Jersey—

MOUNT LAUREL: 37
Type—Atlantic Highlands, N. J. USNM 31176

Family Lelapiidae
Corynella jerseyensis Tlowell new species
Pilate 2, Figures 1-3.

Description—A compound sponge with a cylindrieal base above
which there are six lateral cylindrical branches, arranged in a cirele,
each branch tapering toward its lower end, and a central branch which
rises within the circle of lateral branches, the whole sponge having, in
general, a hemispherical form with a stem projecting downward from
the base of the hemisphere. The basal stem is deflected to one side in
our specimen, but was presumably vertical when the sponge was alive.
The oscula of the branches are wide and are eircular in form. No spicules
have been found in the single known speeimen, which is composed of
greensand marl, and it is probable that the skeleton was originally cal-
careous and has since been disolved away.

Discussion—Qur specimen resembles in some degree the specimen
of Corynella socielis Hinde figured by Hinde* in 1883. Corynella
soctalis oceurs in the Albian, Upper Cretaceous, Upper Greensand of
England. 1t has ‘“‘three or more’’ branches ‘‘growing from a common
cylindrieal stem,”” and the summits of the branches are, as they are in
our specimen ‘‘ wide, and obliquely truncate.’’ Because of this similarity
in form, and because both Corynelle socialis and our specimen are of
Late Cretaceous age, it seems probable that, even though no spicules
can be found in our specimen, our fossil is a representative of a species
of Corynella.

It is to be hoped that additional speecimens of the New Jersey species
will be discovered in the future which will contain spicules, so that the
systematic position of this interesting fossil can be definitely determined.

Occurrence—In greensand marl of the Navesink formation from
somewhere in New Jersey, exact locality not'known.

Type.—New Jersey ; Princeton University 76407

NOTE: Two additional species were deseribed as sponges from
Mullica Hill, N. J. One of these, Desmatocium trilobitum Gabh is almost
certainly a coneretion, (See Johnson, 1905), The other, Fudea dicho-
toma Gabb 1s probably from the Hornerstown formation of Eocene or
Paleocene age and was recently redescribed by Hewell and Richards
{1955} and referred to the genus Peronidelle [H.G.R.]

® Hinde, G. J.: Catalogue of the Fossil Sponges of the British Museum {Natural History),
London, 1883, p. 183, pl. 34, fig, 11,
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CRETACEOUS COELENTERATA OF NEW JERSEY

by
JoEN W, WELLS

CLASS ANTHOZOA
Family Rhizangiidae
Astrangia ({Coenangia) cretacea (Bolsche) 1870
Plate 3, Figure 3

Astrea cretacea, Bolsche, 1870, Zeitsehr. deutsch. geol. Ges. Vol. 22, p.
216.

Siderastrea cretacee, Wells, 1933, Bull. Amer. Paleont. vol. 18, p. 226,

pl. 25, fig. 13; pl. 28, fig. 26,

Description.—Small, hemispherical, encrusting colonies of cerioid
corallites, Calices polygonal, 3 - 6 mm. in diameter, direetly united by
thin walls. Septa in three complete cyeles (24), those of the first two
cycles extending to the columella; third cyele uniting to the second.
Septa thin, laterally with scattered, acute granulations, and irregularly
dentate marginally. Columells spongy.

Range in New Jersey—
MERCHANTVILLE: Maple Shade (ANSPF 19644)
WOODBURY : Haddonfield (ANSP)
MARSHALLTOWN (plastic clay) : Woodbiry, Haddonfield
{Bdlsche)
Range outside New Jersey—
Texas (Navarro formation) (Wells)

Family Micrabaciidae
Micrabacia cribraria Stephenson 1916
Plate 3, Figures 1,2

Micrabacia cribraria, Stephenson, 1916, U. 8. Geol. Surv. Prof. Paper

98-J, p. 117, pl. 20, figs. 1-3.
Micrabacia americana, Weller, 1907, p. 271, pl. 5, figs. 14-17 (non M.

americana Meek 1864).
f Micrabacig cribraria, Wade, 1926, p. 27, pl. 1, figs. 9-10.
Micrabacia cribraria, Wells, 1933, Bull. Amer. Paleont., vol. 18, p. 244,

Deseription.—Corallum selitary, cupoloid, free, with flat or slightly
concave base; diameter of base gbout 7 mm. ; height 2-2.25 mm. ; ratio
of height to diameter about 30:100. Costae relatively narrow, slightly
wider or slightly narrower than interspaces, with small, transversely
acute granulations at each synapticular junction. Centrally costae

and synapticulae form a meshwork. Costae in five complete cycles (96),
unequal in length, those of the last or fifth cycle having a length-basal
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diameter ratio of 14:100 to 21:100. Septa in five complete eycles, alter-
nating in position with the costae.

Remarks—All specimens seen arc preserved as external molds that
show the costal characters well, but the septa are very badly preserved.
““The species is most abundant in the Woodbury Clay, it being a rather
common species at Lorillard ; from the other horizons it has been rarely
met with, usnally a single example having been observed.”” (Weller).

M. cribraria was originally deseribed from the upper part of the
Ezxogyre ponderose zone in North Carolina, and occurs in the same part
of the zone in Alabama and Mississippi. M. arkansasensis Wells from
the same horizon in Arkansas is very close to, if not the same as this
species, having the same low corallum (h:d, 30:100) as the New Jersey
specimens, whereas typical M. c¢ribraria is proportionately higher
(40:100),

Range in New Jersey—

MERCHANTVILLE : near Matawan
WQOODBURY : Lorillard, Matawan, Haddonfield
WENONAH: Crawfords Corner
Range outside New Jersey—
Upper part of Exogyra ponderosa zone : North Carolina, Georgia,
Coahuila, Mexico.
Type.—Whiteley Creek Landing, Neuse River, N. C. (Snow Hill
member, Black Creek formation); USNM 31996,

Family Caryophylliidae
Trochocyathus woolmani Vaughan 1800
Plate 3, Figures 4-6

Trochocyathus woolmani, Vaughan, 1900, Phila. Acad. Nat. Sei,, Proc.,
p. 436, figs, 1-3.

Trochocyathus woolmani, Weller, 1907, p. 268, pl. 5, figs. 5-7.

Trochocyathus woolmani, Wells, 1933, Bull. Amer. Paleont., vol. 18,
p. 213, pl. 27, figs. 4-1.

? Parasmilia balanophylioides, Bilsche, 1870, Zeitschr. deutsch. geol.
Ges., vol. 22, p, 215,

? Parasmilio ? balanophylloides, Wells, 1933, Bull. Amer. Paleont., vol,
18, p. 222,

Description—Corrallum short, attached, inversely conieal, trans-
verse outline cireular. Wall rather thick, naked, ornamented externally
by 24 costae, corresponding to all eyeles of septa, and showing a fairly
regular alternation of larger and smaller—i. ¢., there are 12 larger
costae of the same size corresponding to the septa of the first and second
eyeles, and 12 smaller corresponding to the septa of the third cycle ; near
the calice they are prominent, with acute edges and broad bases, as the
base of the corallum is approached they decrease in prominence; they
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possess granulations along their edges, and some scattered granulations
on the sides. Septa arranged in three cycles, divided into six systems;
the septa of the first eycle are appreciably larger than the others, and
pass directly from the corallum wall to the ecolumellar space without
forming any part of any septal group ; the septa of the third cycle bend
towards the members of the second, and fuse to the sides of the latter
below the level of the calice; the septal margins projeet very slightly
above the upper edge of the corallum wall; the septal faces are orna-
mented with distant subconical granulations. The inner end of each
of the primary sepia is thickened, the thiekening apparently represent-
ing a palus, and before each group of the members of the second and
third eycle is what appears to be a slender palus, therefore, there ap-
parently are slender pali before the septa of the first and second eycles,
The columella is faseieulate, not large, with a papillary upper termina-
tion. The calicular fossa shallow.

The dimensions of the type specimen are: diameter of the calice,
3-5 mm. ; height of corallum, 4 mm. ; diameter of the area of attachment
1 mm. (Adapted from Vaughan.)

Remarks—Bolsehe’s Parasmilia balanophylloides, based upon small
corallites 5 mm. in height and diameter, attached to molluse shells, is
included here with considerable doubt. The species has never heen
figured, and according to its author there are four complete cycles of
septa (48), regularly arranged with the third and fourth cycles uniting
in the nsual manner of earophyllilds, but no mention is made of pali. T.
woolmani is the only other species with which there are similarities. It is
eurious that no further specimens of Bolsehe’s little coral have turned
up, for he states that it is common at Woodbury.

Range in New Jersey—

WOODBURY : Mt. Laurel well
MARSHALLTOWN : Woodbury

Range outside New Jersey—

Georgia (Ripley formation) ; Texas {Navarro formation).

Type—well at Mount Laurel, N. J. {(cotypes) ; ANSP 685.

Paracyathus ? vaughani Weller 1907

Paracyathus vaughani, Weller, 1907, p. 270, pl. 5, figs. 11-13, 23.

Paracyathus ? vaughani, Wells, 1933, Bull. Amer, Paleont., vol. 18,
p. 218,

Description.—Corallum subeylindrical in form, with a broad spread-
ing base so that the diameter of the basal disk by which it is attached is
as great or greater than the thickest portion of the corallum above ; im-
mediately above the base the outer wall contracts somewhat abruptly for
a short distance, and then increases gradually in diameter to the summit.
The caliee is very deep, reaching almost to the base of the corallum. The
outer surface of the theca is marked by about 40 longitudinal, finely
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denticulate costae, which continue across the expanded basal portion.
The characters of the septa are not clearly shown in the fype specimen,
but they are apparently of the same number as the external costae.

The dimensions of the type specimen are: diameter of corallum at
base, 10 mm.; minimum diameter of corailum, 5.5 mm.; diameter of
corallum at summit, 8§ mm. ; height of corallum, 14.5 mm.

Remarks.—~-This species is very poorly known and it is impossible
to figure the specimens suitably. The holotype shows little more than
the general form, basal attachment, deep calice, and presence of about
48 septa, of which the last cyele of 24 is very short.

Two additional specimens from Mullica Hill seem o belong here,
but add little to our knowledge of the species. Both are unattached, a
condition not of much taxonomic value in caryophyiliid corals, slightly
curved and compressed, cornute coralla, 12 to 19 mm. in height, 10 x 11
and 9.5 x 11 mm. in caliecular diameters, each with four more or less
complete septal cyeles (48 septa). One is the specimen figured without

-identification by Weller (1907, pl. 5, fig. 23), the other is a recently-
eollected worn corallum with exterior decorticated, but fairly well-
preserved internally: the calice is deep and the elongate, trabecular
columella rises less than half way from base to summit; from the level
of the columella downward the higher-cycle septa unite regularly with
lower ecyecles, but all are free internally from the columella upward.
This specimen does not definitely show the presence of pali, and the
reference of these specimens to Paracyethus remains unproven,

Range in New Jersey—

NAVESINK : Mullica Hill
Type—Mullica Hill, N. J.: NJSM 7544 ; other specimens ANSP
19641,

NEW JERSEY GEOLOGICAL SURVEY



CRETACEOUS ANNELIDA OF NEW JERSEY

by
B. F. HoweLL

CLASS CHAETOPODA

Family Serpulidae
Serpula circularis Weller 1907
Plate 4, Figure 1

Serpula circularis, Weller, 1907, p. 307, pl. 19, figs, 5-6.

Description—Tube rather large, moderately thick, increasing grad-
ually in size, the increase being more rapid as it approaches the aper-
ture, not closely coiled, the first volution of the type specimen forming
a rather large irregular ecircle, after which the shell is in contact for
about one-fourth volution nearly to the aperture. Another specimen
is perhaps not in contact at all. Aperture more or less subcircular or
subelliptical in outline. The surface of the shell is marked by more or
less irregular, annular lines of growth.

The dimensions of the type species are: greatest diameter of aper-
ture, 8 mm, ; length of tube, 72 mm., ; greatest diameter of space within
first volution, 13 mm,

Remarks—The type specimen is the only individual observed which
is anywhere near complete, though other fragments indicate that the
large open coiling of the tube was a common habit of growth, The type
specimen was apparently attached to some large shell, probably a
Gryphaea, daring life, by the flatter side. The species is rare, being
known only from the specimens deseribed by Weller in 1907,

Range in New Jersey—

MARSHALLTOWN: 28

Type—Swedesboro; NJSM; 7712.

Homulus falcatus (Conrad) 1869
Plate 4, Figures 3,4, 6, 7,9-11
Dentalium falcatum, Conrad, 1869, Am, Jour. Conch., vol. 5, p. 44, pl. 1,
figs. 12 and 16,
Dentoliwm falcatum, Whitfield, 1892, p. 169, pl. 20, figs. 12-17 (not
fig. 18). ‘
Hamulus faleatus, Weller, 1907, p. 809, pl. 22, figs. 11-12.
Hamulus falcatus, Howell, 1943, p. 152, pl. 19, figs. 14-28.

Deseription—Tube curved in & half eircle are in its earlier stages
of growth, but becoming gradually less bowed in later stages and almost
straight in the latest stage. The curvature of the tube is all in one
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plane: there is no torsion. The tube expands very gradually and evenly
from the pointed initial end to the aperture. It consists of the two layers
of caleinm carbonate which are characteristic of Haemulus, an inner
layer, whose inner and outer surfaces are smooth, and an outer layer,
whose inner surface is smooth, but whose outer surface bears 6 irregular
longitudinal ridges that increase in size and coarseness from the apex
to the aperture and vary in the amount of their development in differ-
ent individuals. The ridges are unevenly developed in all cases, but
have relatively sharp crests, without distinet knobs, in the younger,
smaller, stages of growth, and become somewhat knobby and sinuous
in the older, larger, stages. They are, in general, equally spaced from
each other and are roughly parallel to the long axis of the tube. They
vary in height in different individuals and are bluntly, not sharply,
peaked in cross section. The largest specimens seen, which are incom-
plete examples of the fillings of tubes, have a diameter of a little more
than 14 of an inch at the aperture and must have measured as much as
2 inches or more along the outside curve of the tube. The tubes differ
from each other in the amount of their curvature, but all approach or
reach a circular curve in their earlier stages of growth, even though
they may becorne almost straight in their later stages.

Remarks.—In spite of the variations in size and curvature and in
the form of the ridges on the tube exhibited by the fossils of this kind
found in the Merchantville and Woodbury formations, they are all be-
lieved to belong to the one species, Hamulus folcatus, No example of
the operenlum, itself, of this species has yet been discovered ; but three
tube fillings from New Jersev—one from the Merchantville formation
at Maple Shade, the others from the Woodbury formation at Cross-
wicks—in the collections of the Academy of Natural Sciences of Phila-
delphia (nos. 15267 and 14894 h) and of Princeton University (mo.
55800} earry impressions of the under side of the operculum. Al-
though the fillings of the tubes of this speeies are not uncommon, only
five examples showing any part of the tube, itself, have been found.

Range in New Jersey—

MERCHANTVILLE: 15, 16

WOODBURY : 20, 22, 23
Range outside New Jersey—

Delaware, Mississippi.

Type.—Crosswicks, N. J.; ANSP 14891 cotypes.

Hamulus wenonahanus Howell 1943
Plate 4, Figures 2, 8

Hamulus wenonahanus, Howell, 1943, pp. 157-158, pl. 20, figs. 1-3.

Description-—Tube gently tapering; posterior gently curved, the
curvature less than in the corresponding portion of the tube of Hamu-
lus falcatus, outer surface bearing 6 longitudinal ridges which are
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larger and more prominent than the ridges found on the outer surface
of the tube of H, falcatus. (Usually only the filling of the tube is pre-
served.)

Range un New Jersey—
MARSHALLTOWN: 28
WENONAH: 34, 35
NAVESINK : Between Mount Holly and Pemberton (Prince-
ton T.)

Type.—Marlboro, N, J.; NJSM 9680.

Hamulus squamosus Gabb 1859
Plate 5, Figures 1, 2

Hemulus squamosus, Gabb, 1859, Cat. of Invert. Fossils, in Proe. Acad.

Nat. Set. Phil, vol. 11, p. 3.

Hamulus squamosus, Wade, 1926, p. 45, pl. 10, figs, 6-7,
Hamulus sqguamosus, Stephenson, 1923, p. 250, pl. 92, fig. 1.
Hamulus squamosus, Stephenson, 1941, pp. 60-61, pl. 4, fig. 10.
Hamulus squamasus, Howell, 1948 p.2, figs. 3-5.

Description—Tube small, regularly tapering, posterior portion
more or less strongly curved, anterior portion becoming straight, the
curvature almost or entirely in one plane. The tube has on its outer
surface 6 longitudinal ridges, two of which ,on opposite sides of the
tube, are extended laterally into flanges with irregularly serrated outer
edges (presumably to prevent the tube from sinking into the mud).
There is some variation in the size, form, seulpture, and degree of cur-
vature of the tube in different individuals.

Range tn New Jersey-—
MERCHANTVILLE: 16

Range outside New Jersey—
Georgia, Alabama, Mississippi. N

Type—Prairie Bluff, Ala. ANSP 16530 (cotypes).

Hamulus walkerensis Stephenson 1923
Plate 5, Figure 6, 9
Dentalinum folcatum, Whitfield, 1892, Pal. N. J., vol. 2, p. 169, pl. 20,
fig. 18 (not figs. 12-17). not of Conrad.
Hamulus walkerensts, Stephensoen, 1923, pp. 74-75, pl. 10, figs. 9-10.
Hamulus walkerensis, Howell, 1943, p, 159, pl. 20, fig. 4.

Description.-~The anterior portion of the tube is straight and gently
tapering : the posterior portion is unknown. There are numerous low,
broad transverse ridges extending lengthwise of the tube. The species
is rare in New Jersey.
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Range tn New Jersey—
WOODBURY : 20

Type.~North Carolina; USNM 31468,

Hamulus walkerensis praecursor Howell 1948
Plate 5, Figure 10

Haemulus wallerensts praccursor, Howell, 1948, Acad. Nat. Sci. Phil,
Not. Nat., no. 202, p. 2, figs. 1-2.

Description.—Only anterior portion of the tube is known, and this
is known only from the filling of the tube. The subspecies appears to be
similar to Hamulus walkerensis except that it is smaller than that
species. It is known only from the Merchantville formation, whereas
H. walkerensis is found in New Jersey only in the overlying Wood-
bury formation. Like H. walkerensis, H. walkerensis praccursor is
rare,

Range in New Jersey—
MERCHANTVILLE: 16
Type—Maple Shade, N. J. ANSP 16618,

Hamulus mojor Gabb 1860
Plate 5, Figure 3
Hamulus major, Gabb, 1860, Jour. Acad. Nat. Sci. Phila. 2n4d ser. vol.
4 p. 399, pl. 65, ﬁg 46.
Hamulus major, Stephenson, 1923, p. 72, pl. 10, ﬁg 3-7.

This species has not been found in New Jersey but has been reported
by Carter (1937, p. 258) from the Crosswicks formation {Merchant-
ville) of the Chesapeake and Delgware Canal,

Range—

Delaware, North Carolina, Alabama, Mississippi, Arkansas.

Type—ANSP 14831.

Longitubus lineatus (Weller) 1907
Plate 4, Figure 5, Plate 6, IPigure 5

Hamulus lineatus, Weller, 1907, p. 310, pl. 19, fig. 7.
Serpula lineate, Stephenson, 1923, p. 70, pl. 9, figs. 13-14.
Longitubus linealus, Howell, 1943, p. 161, pl, 20, figs. 9-21.
Serpula t lineatus, Stephenson, 1941, p. 57, pl. 4, figs. 4-6.

Description.—Tubes straight, or almost straight, tapering only a
little, up to 82 mm. in length, with a smooth interior wall and closely
spaced, fine, encircling ridges on the outer surface. Usually only the
filling of the tube is preserved.
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Range in New Jersey—
MERCHANTVILLE: 10, 15, 16
WOODBURY: 20
NEVESINK : 37, 40, 51
Range outside New Jersey—
Delaware, North Carolina, Georgia, Mississippi, Texas ().
Type.—~Lenola, N. J.; NJSM 7754

Diploconcha cretacea Conrad 1875
Plate 5, Figures 7,8
Diploconcha cretacea, Conrad, 1875, Geol. Surv. N. C. Rept. vol. 1 (in
Kerr), App. A, p. 12, pl. 2, fig. 26.
Diploconcha (Serpula?) cretacea?, Whitfield, 1892, pp. 170, 171, pl. 20,
fig. 25,
Dentalium (Falcula) falcatum, Whitfield, 1892, p. 169, pl. 20, figs.
15-17 {(not figs. 12-14, 18),
Serpula whitfieldi, Weller, 1907, p. 308, pl. 19, fig. 2.
Serpula whitfieldi, Gardner, 1916, p. 746.
Surpula cretaces, Stephenson, 1923, p. 67 (part), pl. 9, figs. 1-12. (Not
figs. 8, 9.)
Surpula cretacea, Stephenson, 1941, p. 56, pl. 4, figs. 1-3.
Diploconcha cretacea, Howell, 1948, p. 4, figs, 6-10,
Description—Curved, sometimes somewhat sinuous, gently taper-
ing tubes composed of many thin concentric layers arranged as a series
of truncated cones, one within the other. Outer surface of tubes marked
by fine concentric lines of growth and, in the anterior portion, by
coarser concentric ridges. Tubes 100 mm. or more in length. New
Jersey specimens usually consist only of the fillings of tubes.
Range in New Jersey—

MERCHANTVILLE: 16
NAVESINK: {

Range outside New Jersey—
Maryland, North Carolina, Georgia, Alabama, Mississippi, Ar-
kansas, Texas,

Type~—Snow Hill, N. C.; Cotypes ANSP 15366 a and b.

Diploconcha harbisonae Howell 1943
Plate 5, Figures 11, 12

Haomulus # # sp., Weller, 1907, p. 311, pl. 19, figs. 3-4.

Serplua cretacee, #, Stephenson, 1923, (part) p. 67, pl. 9, figs. 8-9.
{not figs. 1-7, 10-12.)

Diploconcha harbisonae, Howell, 1943, p, 159, pl. 20, figs. 6-8.
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' Description—Only the anterior portion of the tube is known. It
is larger than the tube of Dipleconcha eretacea Conrad. The inner
surface of the tube is smooth. The outer surface bears a series of coarse,
parallel, concentric ridges. The part of the tube that is known is
straight and tapers a little. The species is known in New Jersey only
from fillings of the tubes and from molds of the exterior of the tube.
It is rare in this state.
Range in New Jersey—
WOODBURY: 20 (%)
WENONAH: 34
Range outside New Jersey—
North Carolina

Type—Crawfords Corner, N. J.; NJSM 7677

Filogranula jerseyensis Howell new species
Plate 5, Figure 4

Dr. Eugene 8. Richardson, Jr., colleeted from the Merchantville
formation of New Jersey part of the filling of the shell of an unidenti-
fied snail that consists in part of a mass of the fillings of the eurved
tubes of a small species of tubicolous worms, the tubes, themselves,
having been dissolved away. These little fossils represent a species
of worms not previously known.

The tubes of this species were somewhat curved, 5 mm. or more in
length, and about one-fourth of a millimeter in diameter. Their inner
surfaces were smooth. Our specimens are packed together, and partly
intertwined, in what was originally the cavity in the empty shell of
the snail, so that the worm tubes must have filled the cavity completely
when the worms were living,

Location of types.—The cotypes and only known specimens are no.
77354 in the paleontological collection of Princeton University.

Occurrence.—Merchantville formation, Upper Cretaceous, in the
clay pit of the Graham Brick Company at Maple Shade, New Jersey.

Discussion.—Althongh Filogranula has been reported from Cre-
taceous beds elsewhere, this is the first record of the genus from New
Jersey. This species is considerably smaller than Filogranula socialss
(Goldfuss) reported by Richards from the Upper Cretaceous in a well
in Pamlico Sound, North Carolina, '

INSERTAE SEDIS

Halyminites major Lesquereux’
Plate 9, Figures 9, 10

Halyminites magjor, Lesquereux, 1873, U. 8. Geol. Surv. of the Terri-
tories, 6th Ann, Rept. p. 373.

tby Horace G. Richards.
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Halyminites major, Groot, Organist and Richards, 1954, Delaware

Geol. Surv. Bull. 3 p. 54, PL 7, fig. 7.

These tubes have been variously identified as worm tubes, mollusk
borings and remains of plant origin, They are widespread in Creta-
ceous and Tertiary formations. Tubes, apparently this species, have
been found in the Wendnah formation near Runnemede and Matawan,
New Jersey, and in the same formation in the banks of the Chesapeake
and Delaware Canal in Delaware,

Thinner and more fragile tubes, possible referable to H. major
have been found in the Red Bank formation in Delaware (Groot, ¢t al,
1954 p. 54).

Tube or Burrow?
Plate 9, Figures 11, 12

, Weller, 1907, p. 311, pl. 19, fig. 1.
, Groot, Organist and Richards, 1954, p. 54, pl. 7, fig. 8.
Tubes, somewhat less corrugated than those of H. major have been
found in the Red Bank formation in the Chesapeake and Delaware
Canal in Delaware and in the Red Bank and Tinton formations at Beers
Hill (63). Weller believed that these were ‘‘probably the casts of the
burrows of some organism, probably one of the segmented worms.””’

Xenohelix? jerseyensis Ramsdell n. sp.?
Plate 90, figures 1, 2"

Description.—Specimen incomplete, the whorls at both ends having
been broken away. Specimen consists of two whorls forming a loose-
ly coiled, slightly tapering spiral ; whorls symmetrically and regularly
coiled and equally spaced, whorl outline elliptical in cross section.
Umbilicus-like depression at base of axis of eoiling, A tubelike struc-
ture, here designated the peripheral tube, circular in cross section,
extends around the outer margin of the spiral.

Dimensions and measurements —length, 154 mm; ; maximum width,
98 mm. ; pitch of coiling, about 35° ; distance between coils, 50 mm.

Remarks—Type speeimen unique. This species differs from other
described species of this genus in the presence of the peripheral tube,
in the looseness of eoiling, and in its greater size. This specimen varies
from those of Xenoheliz marylandica Mansfield and X.? utahensis Gilli-
land and LaRoeque in lacking in eross section, the two distinet parts—
the peripheral wall and the central core-—present in these latter species.
An impressed area remains where the peripheral tube has been broken
away from a portion of the upper whorl.

1by Robert C. Ramsdell.
2In Part II
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The specimen was found in an upright position (so inferred) in as-
soctation with several objects of questionable organie origin.

Range in New Jersey—
MAGOTHY: 5
Type—Cliffwood Beach, N. J.; Prin. Univ.
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CRETACEOUS ECHINOIDEA OF NEW JERSEY AND
ADJACENT REGIQNS,!

by
C. Wyrne CookE

On the following pages are deseribed all the echinoids known from
the Upper Cretaceous deposits of the Atlantie Coastal Plain north of
Virginia. The types of most of the species described were collected in
New Jersey, but a few came from nearhy Delaware and one from Mary-
land. Though these latter mentioned species have not yet been found
in New Jersey, they doubtless inhabited that region, and their remains
may be diseovered there at any time. One additional new species (Car-
diaster hillr Cooke, n. sp.) from Texas is included because it closely re-
sembles a form from New Jersey whose type is too poorly preserved
to admit of sure identification. No other species is deseribed as new.

Most of the material studied is in the form of natural molds of the
interior, all more or less broken and distorted. The type specimens of
these species lack many of the features essential for accurate identi-
fication and would better have been left unnamed.

Three of the species were named by Samuel G. Morton in 1833 and
were ineluded in his ‘* Synopsis of the organie remains of the Cretaceous
group of the United States’’ (1834). Other echinoids included in that
work and then supposed to be Cretaceous in age are now regarded
as Paleocene. The other Cretaceous species were deseribed by William
Bulloek Clark between 1891 and 1916. His prineipal reports are '‘The
Mesozoic Echinodermata of the United States’” (U. 8. Geological Sur-
vey Bull. 97, 1893} and Part I of ‘‘The Mesozoic and Cenozoie Echino-
dermata of the United States’’ {U. S. Geological Survey Monograph
54,1915), The descriptions and figures from Clark’s Bulletin 97 were
used in 1907 by Stuart Weller in his ‘‘ Cretaceous Paleontology of New
Jersey,”” which included also descriptions of four new species by Clark,

The deseriptions and figures of all but the one new species in the
present report are adapted, with litile modification, from my paper on
‘““American Upper Cretaceons Echinoidea,”’ which was published in
1953 as U. 8. Geological Survey Professional Paper 254-A,

Favjasia geometrica (Morton)

Plate 6, Figures 1-7

Clypeaster geometricus Morton, 1833, Am. Jour. Sei., ser. 1, vol. 24,
p. 131, pl. 10, fig. 9.

Clypeaster geometricus Morton. Morton, 1834, Synopsis of the organic
remains of the Cretaceous group, p. 76, pl. 10, fig. 9.

1 Publication suthorized by the director, U.5. Geological Survey.

45
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Pygurus geometricus (Morton). Agassiz and Desor, 1847, Catalogue
raisonné des échinodermes, p. 141,

Pygurus geomelricus (Morton). D’Orbigny, 1856, Paléontologie fran-
caise, Terrain cretacé, ser. 1, tome 6, p. 313, pl. 920, fig. 4 (after
Morton). ‘ S

Pygurus geometricus (Morton). Desor, 1858, Synopsis des échinides
{fossiles, p. 313.

Pygurus geometricus (Morton). Clark, 1915, U. 8. Geol. Survey Mon.
54, p. 72.

Cassidulidae, new genus (?) new species. Carter, 1937, Maryland
Geol. Survey, vol. 13, p. 273.

Pygurostoma geometricum {Morton). Cooke, 1953, U. 8. Geol. Survey
Prof. Paper 254, p. 14, pl. 4, figs. 15-20.

Faujasia geometrica (Morton). Cooke, 1955, U, 8. Geol. Survey Prof.
Paper 264-E, p. 96.

Faujasia geometrica {Morton). Groot, Organist and Richards, 1954,
p. 40, pl. 3, fig. 2,

Test large; upper surface inflated; lower surface somewhat con-
cave; margin acutely rounded; somewhat produced behind. Apical
system in front of the center, probably menobasal, with four genital
pores, Petals lanceolate, equal, extending more than haifway fo the
margin; poriferous zones ncarly closed at each end, pores strongly
conjugate, outer pores elongated, inner pores round. Peristome central;
hourrelets rounded at the base, hollow, prebably rounded at the tips;
phyllodes short and broad. Periproct small, apparently transversely
oval, inframarginal, nearly terminal but not visible frem above, slant-
ing upward toward the rear.

Length of type 56.4 mm.; width 54 mm, ; height 25 mm. Length of
figured specimen 55.5 mm. ; width 49 mm. ; height 25 mm.

Occurrence.—Delaware : Chesapeake and Delaware Canal (type);
north side of Chesapeake and Delaware Canal 2,000 feet east of the
railroad bridge (USGS 17753, Charles W, Carter, collector).

Geologic horizon—Marshalltown formation (9).

Type—C. and D. Canal. Del. ANSP 1946. Figured specimen,
TUSNM 108378,

Remarks—Carter’s field label states that he found the specimen
here figured (USNM 108378) in place in the Crosswicks clay, presently
the basal formation of the Matawan group, but his published report
places it in the Marshalltown formation, the upper formation of that
group. This discrepancy doubtless records a change in correlation as
the result of later studies,t

Although this species has not yet been reported from New Jersey,

1 Several individuals of this species have recently been found in the Wenonah formation along
the Chesapeake and Delaware Canal, and it is possible that Carter’s specimens were alse from
this formation., H. G, R.
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it is recorded here because it is a member of the Marshalltown fauna
and presumably lived there.

Catopygus pusillus Clark
Plate 8, Figures 15, 16

Catopygus pustilus Clark, 1891, Johns Hopkins Univ. Cire., vol. 10,
no. 87, p. 67. :

Catopygus pusillus Clark. Clark, 1893, Johns Hopkins Univ. Cire,,
vol. 12, no. 103, p. 52.

Catopygus pusillus Clark. Clark, 1893, 1]. S. Geol. Survey Bull, 97,
p. 63, pl. 27. figs. 3a-d.

Calopygus pusillus Clark, Weller, 1907, New Jersey Geol. Survey,
Paleontology ser., vol. 4, p. 292, pl. 11, figs. 16-19 (after Clark).
Catopygus pusilius Clark. Clark, 1915, U, 8. Geol. Survey Mon. 54,

p. 78, pl. 29, figs. 3a-d.
Phyllobrissus pusillus (Clark). Lambert and Thiéry, 1921, Nomencla-
ure raisonnée des échinides, fase. 5, p. 351,
Catopygus pusillus Clark. Cooke, 1953, U. S. Geol. Survey Prof. Paper
954, p. 15, pl. 5, figs. 1, 2.
Outline nearly cireular ; upper surface moderately inflated, rostrate
behind ; lower surface nearly flat; margin evenly rounded. Apical
system nearly central. Petals straight, extending about halfway to
the margin, open distally. Peristome not preserved. Periproct circular
(%), terminal, well up on the posterior end, vertical.
Length of larger cotype 14 mm. ; width 13.3 mm. ; height 8.1 mm.
Range in New Jersey —MERCHANTVILILE,
’ Type~~Wordills, Monmonth County, N. J. USNM 2210.
Comparisons—This species, represented by two cotypes and one
other, all molds of the interior, is proportionately shorter than Cafo-
pygus caringius (Goldfuss).

Catopygus (Oolopygus) williamsi Clark
Plate 8, Figures 17-20

Catopygus williemsi Clark in Weller, 1907, New Jersey Geol. Survey,
Paleontology ser. vol. 4, p. 292, pl. 12, figs. 14,

Catopygus williamsi Clark. Clark, 1915, U. 8. Geol. Survey Mon. 54,
p. 73, pl. 29, figs. 4a-d.

Oolopygus williamst (Clark). Lambert and Thiéry, 1921, Nomencla-
ture ralsonnée des échinides, fase. b, p. 354.

Catopygus (Qolopygus) williamsi Clark, Cooke, 1953, T, S. Geol. Sur-
vey Prof, Paper 254, p. 16, pl. 5, figs. 7-10.

Outlire rounded in front, produced and laterally trunecate behind;
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upper surface low-convex, highest behind the center; lower surface
nearly flat; margin evenly rounded. Apical system nearly central;
petals narrow, extending more than haliway to the margin ; poriferous
zones straight, open distally, about as wide as interporiferous zones.
Peristome in front of the center. Bourreiets probably high, narrow,
hollow. Periproet terminal, rostrate, longitudinally elongated, visible
from below,
Length 16.2 mm. ; width 21 mm. ; height 14 mm.

Range in New Jersey—NAVESINK : Bluff east of Atlantic High-
lands (37).
Type—Atlantic Highlands, N. J.; USNM 103698,
Geologic horizen~—Navesink marl.
Type—USNM 103698 (deposited by Johns Hopkins University,
T 3010},

Comparison—~-Catopygus williamsi, represented only by the type,
a mold of the interior, appears to be very similar to the species figured
by d’Orbigny in 1860 under the name Oploypgus pyriformis.

Hardovinia florealis (Morton)
Plate 7, Figures 15-18

Clypeaster florealis Morton, 1833, Am. Jour. Sci., ser. 1, vol. 23, p. 294.
Clypeaster florealis Morton, Morton, 1834, Synopsis of the organic
remains of the Cretaceons group, p. 76, pl. 3, fig. 12; pl. 10, fig. 12,
Pygurus florealis {Morton). Agassiz and Desor, 1847, Catalogue rai-

sonné des échinodermes, p. 141,

Faujasia florealis (Morton). D’Orbigny, 1856, Paléontologie frangaise,
Terrain crétacé, ser, 1, tome 6, p. 319, pl. 920, figs 5, 6 (after Mor-
ton).

Faujasia florealis (Morton). Desor, 1858, Synopsis des échinides fos-
siles, p. 318.

Cassidulus florealis (Morton). Meek, 1864, Smithsonian Mise. Coll,
vol. 7, (177), p. 2.

Cassidulus florealis (Morton). Clark, 1891, Johns Hopkins Univ. Cire,,
vol. 16, no. 87, p. 76.

Cassidulus florealts (Morton). Clark, 1893, Johns Hopkins Univ. Cire.,
vol. 12, no. 103, p. 52,

Cassidulus florealis (Morton). Clark, 1893, 1. 8. Geol. Survey Bull. 97,
p. 66, pl. 28, figs. 1a-1.

Cassidulus florealis (Morton). Clark, 1915, U. 5. Geol. Survey Mon, 54,
p. 74, pl. 30, figs. 1a-1.

Procassidulus florealis {(Morton). Lambert and Thiéry, 1921, Nomen-
clature raisonnée des échinides, fase. 5, p. 361.
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Faujasia florealis (Morton). Lambert and Thiéry, 1921, Nomenclature
raisonnée des échinides, fase. 5, p. 374.

Hardouinia florealis (Morton). Cooke, 1853, U. 8. Geol. Survey Prof.
Paper 254, p. 23, pl. 8, figs 11-14.

Horizontal outline subeircular; upper surface strongly inflated;
highest point behind the apical system; lower surface flat or slightly
concave; margin acute. Petals extending more than halfway to the
-margin ; poriferous zones about as wide as the interporiferous. Peri-
stome central ; surrounded by five strong, pointed, hollow bourrelets;
phyllodes longer than wide. Periproct oval, twice as high as wide,
sunken, well up above the margin, opening into a shallow depression,
which extends to the margin. .

Length 38.1 mm. ; width 34.1 mm.; height 21.2 mm,

Oceurrence.—Delaware: Chesapeake and Delaware Canal.

Geologic horizon, — Exact horizon unknown; probably from the
Marshalltown formation.

Type—Delaware and Chesapeake Canal, Del. ANSP 1495,

Comparisons—Hardouinia florealis, known only from internal
molds, differs from Hardouinia morfonis (Michelin}, type of the genus,
in the shape of its periproct, which is longitudinally elongated, not
circular, and in the narrowness of its interporiferous zones. Its recog-
nizable features closely resemble a tall variety of Hardouinie acquoria
{Morton), though the type of that species 18 much lower, its phyllodes
are shorter, and its petals are somewhat shorter. The shape of its peri-
proct allies Hardowinia florealis with H. microceccus (Gabb), but that
species is very much flatter, and its floseelle is smaller,

Hardovinia mortonis emmeonsi (Stephenson)
Plate 46, Figure 4

tCassidulus berryt Twitchell, 1915, U. 8. Geol. Survey Mon. 54, p. 220,
pl. 101, figs. 3a-d. )
fHardouinia berryi, (Twitchell). Lambert and Thiéry, 1921, Nomen-

elature raisonée des échinides, fase. 5, p. 363,

Casstdulus emmonsi Stephenson, 1927, U, 8. Natl. Mus. Proe., vol. 72,

art. 10 (no. 2706), p. 7, pl. 3, figs. 3-8; pl. 4, figs. 1-5.

Hardowinia? steisoni Stephenson, 1936, Geol. Soc. Ameriean Bull., vol.

47, no, 3, p. 371, pl. 1, figs. 2-4.

Hardouinia mortonis emmonst (Stephenson). Cooke, 1953, U. 8. Geol.

Survey Prof. Paper 254-A, p. 20, pl., 5, figs. 22-24,

Test medium-sized, upper surface tending to be slightly conieal,
rather low. Horizontal outline rounded in fromt, slightly produced
behind, Margin apgular. Lower surface somewhat concave near the
peristome. Apical system central; four genital pores. Petals narrowly
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lanceolate, extending little more than halfway to the margin. Peristome
central, pentagonal, surrounded by strong pointed bourrelets and short,
broad, depressed phyllodes. Periproet circular, sunken, opening into a
conspicucus suleus, which extends to the margin. Differing from typi-
cal Hardouinia mortonis in its smaller size and lower, more eonieal
form.

Occurrence.~—New Jersey: Matawan. Oceurs also from Georges
Bank (H. stetsonz) to Texas.

Geological horizon.—Wenonah formation.
Type.~1]. 8. Nat. Mus, 73423, from North Carolina.

Remarks—Seven fairly well preserved individuals of this subspe-
cies were collected by Frank Markewiez from Matawan (33b) in 1955.
They closely resemble the typical form. The best specimen measures
33 by 30.5 by 12,3 mm.

Cardiaster smocki Clark
Plate 7, Figures 6-8

Cardiaster smocki Clark in Weller, 1907, New Jersey Geol. Survey,

Paleontology ser., vol. 4, p. 298, pl. 13, figs. 9-11.

Cardiaster smocki Clark. Clark, 1915, U. S, Geol. Survey Mon. 54, p. 84,
pl. 36, figs. 3a-c.
Cardiaster smocki Clark. Cooke, 1953, U. 8. Geol. Survey Prof. Paper

254, p. 28, pl. 11, figs. 8-10.

This species, deseribed from an imperfect mold of the interior, is
unrecognizable without better preserved topotypes. Its shape resem-
bles that of Cardiaster hilli Cooke, from the Anacacho limestone of-
Texas, which may eventually prove to be the same species,

Range in New Jersey —MERCHANTVILLE: &

Type—2.5 miles northwest of Matawan, N. J, NJSM,

Cardiaster hilli Cooke, n. sp.
Plate 7, Figures 9-14

Cardiaster hilli Cooke, 1953, U. 8. Geol. Survey Prof. Paper 254, p. 28

(nomen nudum),

Test cordate, weakly emarginate in front, broadly truncated behind,
with ronnded margins. Upper surface inflated ; highest point in front
of the apex, thence sloping steeply forward and gently backward to
the posterior truncation. Lower surface nearly flat. Peristome at the
anterior third. Periproct longitudinally elongated, rather large, erect.

Length 29.7 mm. ; width 28.7 mm. ; height 15 mm.

Occurrence.—Texas: Cline Mountain, Uvalde County, 2 miles
south of Cline station (types, USGS 357, R. T. Hill collector ; USGS
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1774, T. W. Vaughan, collector). Summit of hill north of Anacacho
Mountain 3 or 4 miles north of Cline station (USGS 1613b, R. T. Hill
and T. W. Stanton, collectors). Quarry on Elm Creek, Kinney County
(USGS 16760, J. A. Udden, collector). Kings Water Hole, 3 miles
north of Hondo, Medina County (USGS 12902, 1.. W. Stephenson,
colleetor).

(Feologic horizon.—Upper Cretaceous, Anacacho limestone,
Types—USNM 108792 (holotype and three paratypes).

Comparisons.—This species has the shape of Cardiaster smock:
Clark, but the type of C. smocki is too poorly preserved for detailed
comparison. Cerdiaster deciper Cooke has a much longer, deeper, and
sharper suleus, and its posterior truneation is narrower.

Remarks—The holotype of Cardiaster Iilli is too much corroded
to show the apieal system and the ambulacra plainly, and a marginal
fasciole is not discernible on if, The specimens listed from USGS 16760
and 12902, whose identification is somewhat doubtful, show traces of
a marginal fasciole.

A description of this species was inadvertently omitted from Pro-
fessional Paper 254, though the name was mentioned in the discussion
of Cardiaster smocki. It is inserted here because the species may prove
to be Cardiaster smocki.

Cardiaster marylandicus Clark
Plate 7, Figures 1-5

Cardiaster marylandicus Clark, 1916, Maryland Geol, Survey, Upper

Cretaceous, p. 750, pl. 47, figs. 6-10.

Cardiaster marylandicus Clark. Cooke, 1953, U. 8. Geol. Survey Prof.

Paper 254, p. 28, pl. 14, figs. 1-5.

Clark describes this species as follows: ‘‘ Test small, cordate, with
pronounced anterior grooves; upper face slightly convex, lower surface
flat. Ambulacra wide. Apical system moderately elongated. Peristome
very near anterior margin. Periproct oval and situated rather high
on truncated posterior margin.”’

“Length 18 mm. ; width 18 mm. ; height 11,56 mm."”

Occurrence.—Maryland : Brightseat, Prince Georges County.

Geslogic horizon.—~Monmouth formation.

Type~—Maryland Geologieal Survey (apparently lost).

Comparison.—Clark compares this species with Cerdiaster smocki,
but finds it to be more sharply contracted posteriorly and to have “‘a
more pronounced anterior surface’’.

Remarks.—Although Cardiaster marylondicus has not yet been
found in New Jersey, it should be looked for in the Tinton sand member
of Red Bank sand, which is supposed to be of the same age as the
Monmouth formation at Brightseat.
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Hemiaster ungula {Morton)
Plate 8, Figures 8-12

Spetangus ungule Morton, 1833, Am. Jour. Sei., ser. 1, vol. 24, p. 131,
pl. 10, fig. 6.

Spatangus ungula Morton. Morton, 1834, Synopsis of the organic re-
mains of the Cretaceous group, p. 78, pL. 10, fig. 6.

Micraster ungula (Morton}. Agassiz in Agassiz and Desor, 1847,
Catalogue raisonné des échinodermes (reprint), p. 141,

Holaster ungule (Morton). Gabb, 1859, Cat. invert. foss. Cretaceous,
p. 19.

Not Hemiaster ungula (Morton). Clark, 1891, Johns Hopkins Univ.
Cire., vol. 10, no. 87, p. 77.

Not Hemiaster ungula (Morton). Clark, 1893, Geol. Survey Bull. 97,
p. 88, pl. 46, figs. 2a-g.

Not Hemiaster ungula (Morton)., Weller, 1907, New Jersey Geol.
Survey Paleontology series, vol, 4, p. 301, pl. 186, figs. 5-11. After
Clark, 1893,

Not Hemioster ungula (Morton), Clark, 1915, U. 8. Geol. Survey
Mon. 54, p, 93, pl. 48, figs. 3a-g.

Not Hemiaster {Gregoryaster ungula (Morton). Lambert and Thiéry,
1924, Nomenclature raisonnée des échinides, fase. 7, p. 503,

Hemiaster ungula (Morton). Cooke, 1953, U. 8. Geol. Survey Prof.
Paper, 254, p. 34, pl. 14, figs. 10-14.

Horizontal outline cordate, with a weal frontal furrow, verfically
truneated behind. Petals sunken. Anterior paired petals extending
more than halfway to the margin, diverging at an angle of nearly %0°.
Posterior petals shorter, less diverging. Peristome transversely oval,
apparently strongly lipped. Periproct oval, well up on the posterior
truncation.

Oceurrence.—Delaware: Chesapeake and Delaware Canal.

Geologic horizon—Upper Cretaceous, formation unknown,

Type—C. and D. Canal, Del. ANSP 1503,

Remarks~-This species iz based on a mold of the interior, which is
somewhat crushed and partly broken. Clark’s drawings, which were
copied by Weller, ostensibly represent the type, but they were prob-
ably made from specimens of a Paleocene species from Vincentown,
New Jersey, in the Philadelphia Academy (no. 1502},

“Hemiaster” kiimmeli Clark
Plate 8, Figures 13, 14

Hemiaster Eiitmmeli Clark in Weller, 1907, New Jersey Geol. Survey,
Paleontology ser., vol, 4, p. 303, plL 17, figs. 1-3.
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Hemiaster Fiimmeli Clark. Clark, 1915, U. 8. Geol. Survey Mon. 54,

p. 97, pl. 52, figs. 1-3.

Hemdaster kimmeli Clark, Cooke, 1953, U. S. Geol. Survey Prof.

Paper 254, p. 35, pl. 13, figs, 5, 6.

This species is based on a badly erushed mold of the interior having
rather long posterior petals much like those of Hemiaster texanus
Roemer. It is unrecognizable without better-preserved topotypes.

Range in New Jersey—WOODBURY : Lorillard (18).

Type—Lorillard, N. J, NJSM,

Hemiaster delawarensis Clark
Plate 8, Figures 1-4

Hemiaster delawarensis Clark, 1916, Maryland Geol. Survey, Upper

Cretaceous, p. 751, pl. 47, figs. 11-14.

Hemiaster delawarensis Clark. Cooke, 1953, U. S. Geol. Survey Prof.

Paper 254, p. 35, pl. 14, figs. 6-9 {after Clark).

This species, known only from the type, which appears to have
been mislaid or lost, is deseribed by Clark as follows:

‘‘Test small, nearly circular, slightly cordiform, truncated post-
eriorly ; upper surface slightly convex, elevated posteriorly ; lower sur-
face nearly flat; sides inflated ; apex nearly eentral, slightly posterior
of the center ; ambulacra slightly depressed, posterior pair short, ante-
rior surface broad. Peristome slightly depressed. Periproct small,
high above posterior margin, Peripetalous fasciole narrow, distinet.”’

““Liength 22 mm.; width 22 mm.; height 17 mm.”’

Occurrence—Delaware: Marl pit south side of Chesapeake and
Delaware Canal, 1 mile east of St. Georges.

Geologic horizon.—Probably from the Mount Tiaurel sand (Clark
says Matawan formation).

Type.—Johns Hopkins University (fide Clark).

Comparison.—The figures of the type, which I have not seen, re-
semble Hemiaster wetherbyi de Loriol, a very common species in the
Prairie Biuff chalk and equivalent formations of the Sounthern States,
but the posterior petals of H. delawarensis seem to be proportionately
shorter and its fasciole less indented,

Hemiaster welleri Clark
Plate 8, Figures 5-7

Hemiaster wellert Clark in Weller, 1907, New Jersey Geol. Survey,
Paleontology ser., vol. 4, p. 802, pl. 17, figs, 4-6.

Hemiaster welleri Clark. Clark, 1915, U. 8. Geol. Survey Mon. 54,
p. 98, pl. 52, figs. 2a-c.
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Hemiaster (Integrasterdwelleri Clark. Lambert and Thiéry, 1924,

Nomenclature raisonnée des échinides, fase. 6, p. 504.

Hemiaster welleri Clark, Cooke, 1953, U. S, Geol. Survey Prof. Paper

254, p. 35, pl. 14, figs, 15-17.

This species is based on a broken mold of the interior, which lacks
the apical system and the posterior petals. It is unrecognizable without
better-preserved topotypes. In general appearance it resembies Hemi-
aster wetherbyi de Loriol and H. arcolensts Cooke, both of which oceupy
higher horizons in Alabama.

Range in New Jersey.—MERCHANTVILLE : 10¢
Type—1 mile south of Lower Jamesburg, N, J. NJSM
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by
Horace G. Richards

ORDER ATREMATA
Family Lingulidae
Lingula subspatulata Hall and Meek 1856
Plate 9, Figures 14, 15

Lingule subspatulata Hall and Meek, 1856, Mem. Amer. Acad. Arts
and Sci. n. ser. vol. 5, p. 380, pl. 1, fig. 2 a-b.
Lingula subspatulata, Weller, 1907, p. 356, pl. 27, fig. 20-21.
? Lingula subspatulata, Stephenson, 1953, U, S. Geol. Surv. Prof. Paper
242 p. 54, pl. 10, figs. 1-3.
Description.—Shell subelliptieal in outline, pointed posteriorly and
more or less subtruncate anteriorly, the lateral margins subparallel,
the antero-lateral angles rounded. Surface marked by fine, concentrie
lines of growth, some of which are more conspicuous than others. The
dimensions of one of the largest individuals observed are: length 19
mm., width 10 mm. (Weller)
Remarks.—Formerly common at Lorillard, but not found during
recent years. According to Weller, one specimen is more slender, more
pointed posteriorly, and more rounded anteriorly, resembling L.
nitida Meek and Hayden from the Fox Hills formation of the Western
Interior. However, it is regarded as a distorted form of L. spafulata.
Range in New Jersey—
WOODBURY : 18, 20, 24

Type—Near Red Cedar Island, 35 miles below Ft. Pierre, S. D.,
AMNH 9340/1 (cotypes).

Range outside New Jersey—Texas, Nebraska, New Mexico,

ORDER TELOTREMATA
Family Terebratulidae
Terebratulina atlantica (Morton) 1842
Plate 9, Figures 3, 4

Terebratule atlantice Morton, 1842, Jour. Acad. Nat. Sei. Phila, 1st
ser. vol. 8, p. 214,

Terebratuling halliana Gabb, 1861, Prod. Acad. Nat. Seci. Phila. Vol. ¢
p. 19

Terebratulina atlentica, Whitfield, 1886, p. 9-11 (part) pl. 1 fig. 11, 12
{not fig. 10, 13 = 7. manasquani Stenzel)

153
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Terebratuling atlantica, Hollick, 1892, Trans N. Y. Acad. Sei. Vol. 11
p. 98, fig. 8.

Terebratuling atlantica, Weller, 1907, p. 360 (part) not pl. 28, figs.
9-12 = T. menasquani.

Not Terebratule glossa Conrad in Cook. Geol. N. J. p. 377, fig. 3, p. 723.

Not T. glossa Conrad, 1869, Amer. Jour. Conch. vol. 5, p. 42, pl. 1, fig. 22,

Description.—Shell ovate, values equally convex with numerous,
distinet, and bifurcating strige, most prominent in the umbo; foramen
large ; beaks not incurved. Length of the largest specimen five-eighths
of an inch; width half an inch,

Remarks.—This species has been greatly confused in the literature
and was recently straightened out by Stenzel (1942). Terebratula
atlantica was originally deseribed by Morton from the Woodward farm
near Walnford, N. J. and was collected together with Hzogyra costala,
Gryphaea, Belemnitella and Choristothryis plicela, all characteristic
Cretaceous species.

Stenzel analyzes the evidence and points out the probability that
(Gabb in 1861 redescribed the type specimen of T. atlentica and called it
T. halliana. He also calls attention fo the fact that two Tertiary species
of terebratulids have been eonfused with Teretratuling atlontica. Tere-
bratule glosse Conrad, described from the ‘‘green marl of the Upper
Bed” (= Manasquan) and placed in the synonomy of Terebrafulinag
atlontica by Whitfield and Weller is probably not a Terebratulina and
should be removed from the synonomy. Other specimens of Terebratu-
ling deseribed by Whitfield and Weller from marl pits one mile south
of Farmingdale, N. J. (Manasquan formation) and placed in the synon-
omy of T. atlantice were placed in the new species Terebratulina man-
asquani by Stenzel {p. 728).

Range in New Jersey—

NAVESINK : 46

Type.—Woodward Farm near Walnford, N. J. ; ANSP 19607
(type of T. halliana Gabb and probably also type of T. atlantica
Morton).

Family Terebratellidae
Choristothyris plicata (Say) 1820
Plate 9, Figures 5-8, 13

Terebratule plicata Say, 1820, Amer. Jour. Sci. Ist ser. vol. 2, p. 43.

T. Sayi Morton, 1834, Synop. Org. Rem. Cret. Gr. U. 8. p. 71, pl. 3,
figs, 34.

T. plicata, Whitfield, 1886, p. 12, pl. 1, figs. 5-9.
T. plicata, Weller, 1907, p. 364, pl. 27, figs. 1-11.
C. plicata, Cooper, 1942, Jour. Wash, Acad. Sei. Vol. 32, p. 233.
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Description.—Shell subeircular or subovate in outline, pointed
posteriorly and rounded in front, strongly plicated, each valve marked
by from 8 to 12 or more sharply angular plications which extend to the
beak ; usually a little wider than long but sometimes longer than wide;
the dimensions of four specimens are: length, 14.5 mm., 15.5 mm., 19
mm,, 17.5 mm. ; width, 16 mm., 15 mm., 20 mm., 16.3 mm.; thickness 8
mm., 9 mm., 10 mm., 9.5 mm. Pedicle valve strongly convex, with a
small, nearly erect beak; cardinal area of moderate size, sharply de-
fined, slightly concave, with a broad delthyrium partially closed by a
pair of deltidial plates leaving a large circular foramen; interiorly the
diduetor muscular impressions are rather strong and flabellate, occupy-
ing the upper third of the valve which is considerably thickened.
Brachial valve flattened or but moderately convex, often with a broad,
ill-defined mesial sinus usually occupied by a single strong plication,
but sometimes by from three to five smaller ones; internally the valve
is much thickened in the cardinal region, the cardinal proeess is promi-
nent, being bilobed or trilobed, with the hinge-plates well developed
on either side, the crura originate in front of and between the bases of
the hinge-plates at a moderate distanee apart, they are directed for-
ward and ontward, each one giving origin to a crural process a short
distance from the hinge-plate, which points inward and forward,
the brachidium is formed by rather broad primary lamelle which
curve outward from the erural extremities and deseribe an incomplete
subeircle of nearly one-half the diameter of the valve; anteriorly they
are sharply recurved and returned at a short distance above the main
portions, being united by a transverse band just in front of the erural
processes; the main portions of the loop are united to the median
septum which originates in front of the cardinal process, by a trans-
verse plate near the end of the septum and just in front of the middle
of the loop. Surface of the shell marked by numerous strong con-
centric lines of growth crossing the plications. Shell structure strong-
Iy and minutely punctate, the punet® arranged in guincunxz. (Weller)

Eemarks—Specimens in which the brachidium ‘of this species
can be observed are not common, but those which have ben observed
show that this structure varies considerably in the proportions of its
different parts. The species is especially characteristic of the Nave-
sink marl where it sometimes oceurs in great numbers, and has not
been observed in any other formation. It is not closely related to any
other American form except T. vanuzemt from which it can be easily
distinguished by its strongly angular plications.

Cooper (1942, p. 233) set up the new genus Chorisfothyris with
Terebratula plicata Say as the genotype. The reference specimens
were USMN 2395 and 103556,

Stephenson (1948, p. 120) has recently reported this species from
the Hammond well near Salishury, Maryland at 1362 feet. The section
is referred to the Navesink.
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Range in New Jersey—

NAVESINK: 37, 39 40, 41, 42, 45, 46, 48, 49, 50, 53
Type—~*New Jersey’’
Type of T. sayi: Burlington County, N, J. ANSP 19477,

Choristothyris vanuxemi (Lyell and Forbes) 1844
Plate 9, Figures 1, 2

Terebratule vanuzemi Lyell and Forbes, 1844, Proe. Geol. Soc.
London, Vol. 4, p. 308 and figs.

Terebratella vanuzemt, Whitfield, 1886, p. 14, pl. 1, figs. 1-4
Terebratelle vanuzemi, Weller, 1907, p. 344, pl. 27, figs, 12-13

Description.—Shell subovate in outline, pointed posteriorly and
rounded anteriorly, each valve marked by from 15 to 23 rather faint,
rounded plications, some of which divide in passing from the beak
to the front margin; longer than wide, the dimensions of two in-
dividuals being: length, 16 mm., 11.5 mm.; width, 14 mm., 11 mm.;
thickness, 8.5 mm., 5.2 mm. Pedlcle valve rather strongly econvex,
usually somewhat flattened along the median line, with a small, nearly
erect beak, the cardinal area of moderate size, sharply defined, slightly
concave, with a broad delthyrium partially closed by a pair of deltidial
plates, leaving a large foramen. Brachial valve depressed convex
in younger individunals, becoming more convex with age, so that in
some old examples the convexity is almost as great as that of the
pedical valve, usually with a more or less ill-defined mesial flattening
or shallow sinus occupied by from two to four plications. Surface of
the shell marked at intervals by rather strong, concentric lines of
growth. Minute strueture of the shell strongly punctate.

Renarlks—This species has its closest relations with the associated
C. plicata, but it may be easily distinguished from that species by its
smaller size, its more elongate form, its more numercus and fainter
plications, and nsually in the larger individuals by the more strongly
convex brachial valve. Both these speeies oceur in the Navesink marl,
and neither has been found in any other horizon. €. venuzemi is much
the rarer form, and in its typical form has not been observed to oecur
actually in association with C. plicata, but in a bed several feet be-
neath the horizon of that speeies, (Weller)

Range in New Jersey—

NAVESINK : 41

Type—**New Jersey’’
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CRETACEQUS PELECYPODA OF NEW JERSEY
by Horace G. Richards

Family Nuculidae
Nucula percrassa Conrad 1858
Plate 10, Figures 1, 2, 4

Nucula percrassa Conrad, 1858, Jour. Acad. Nat. Sei, Phila. 2nd ser.
vol, 3, p. 327, pl. 35, fig. 4

Donaz fordii Conrad, 1869, Am. Jour. Conch. vol. 5, p. 102, pl. 9, fig. 25.
Nucula percrassa, Whitfield, 1886, p. 102, pl. 11, figs. 4-6.

Nucula percrassa, Weller, 1907, p. 369, pl. 29, figs, 1-5.

Nucula percressa, Wade, 1926, p. 39, pl. §, figs. 1-4.

Description.—Shell moderately convex, attaining a large size for
the genus, the largest New Jersey specimen observed being: length,
32 mm., and height about two-thirds the length. Shell subelliptical
in outline, the beaks situated at about the anterior third of the shell,
the greatest length of the shell at about the mid-height. Anterior
margin obliquely subtruncate above, the anterior extremity of the
shell subangnlar; basal margin between the two extremities of the
shell usually regularly rounded, sometimes more or less obscurely
obliquely subtruncate in front and sometimes somewhat straightened
ventrally ; posterior margin more or less sharply rounded ; the postero-
dorsal margin gently convex or nearly straight. Valves regularly
eonvex, antero-dorsal slope rather abrupt, passing into the rather
large lunular depression. Surface of the shell marked by more or
less irregular concentrie lines of growth, and by fine, regular, radiat-
Ing coste, narrower than the interspaces, which are more strongly de-
veloped on the anterior portion of the shell. The shell substance thick.
Teeth strong, about 20 posterior and 8 or 10 anterior to the beak,
both series diminishing in size as they approach the beak. Well pre-
served internal casts preserve strongly defined museular impressions
and pallial line, and are strongly crenate about the free margin,
(Weller) :

Remarks—Whitfield considered N. percrasse and N. slackiana as
distinet, but a careful study of the material convineced Weller that
they were cospecific. Gabb had also expressed this view in 1876. Wel-
ler aiso regarded Donax forddi as an imperfect and somewhat distorted
example of N. percrassa. In the Marshalltown formation near Swedes-
boro, the shell substance is perfectly preserved, but in other loealities
the specimens are usually in the form of casts.

Gardner (1916, p. 513) discusses the differences between N. per-
erassa and N. slackiana: ** Nucula slackiana runs higher and heavier
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than the Nucula percrassa of Conrad. A typical example from Mary-
land (N. slackiana) measures 33.8 mm. in length and 23 mm. in
altitude, while one from Ripley (N. percrassa) measures 25.3 mm. in
length and 19.5 mm. in altitude. The umbones are less prominent in
the northern species, less eonvex and feebly opisthogyrate, the lunule
and escutcheon less sharply differentiated and the ventral margin
less flattened. . .. '

Wade reports N. pererasse common &t Coon Creel, Tennessee.

A further study of all specimens of both N. percrassa and N. slacki-
ang should be made to determine the exact distribution of these two
species in New Jersey and elsewhere. It is possible that some of the
casts reported from New Jersey as N, percrassa should more correctly
be referred to N. slackiana.

Range in New Jersey—

MAGOTHY: 5
MERCHANTVILLE: 10, 15, 17
WOODBURY: 18, 24
MARSHALLTOWN: 28
WENONAH: 35
Range outside New Jersey—(Qeorgia, Alabama, Mississippi, Tenn-
esgee, .
Type—Owl Creek, Mississippi. ANSP 16710; type of Denax
fordii Haddonfield, N. J. ANSP 19700,

Nucula slackiana (Gabb) 1860
Plate 10, Figures 3, 5, 6

Leda slackignae Gabb 1860, Jour, Acad. Nat. Sci. Phil., 2nd ser., vol. 4,

p. 397, pl. 69, fig. 36.
Nucula slackiana, Whitfield, 1886, p. 103, pl. 11, figs. 2-3.
Nucula percrassa, Weller, 1907, (part) pp. 369-71
Nucule slackiana, Gardner, 1916, p. 511, pl. 19, figs.1-4

Description.—Inequilateral (casts); muscular sears large and
deep; margin crenate; cardinal line apparently curved, basal irregul-
arly rounded; hinge teeth apparently large, cup very distinet, pallial
line very distinet.

Remarks—For comparigon with N. percrasse see under that
species.

Range in New Jersey—

WOODBURY : 20, 24
Range outside New Jersey: Delaware,
Type.—Crosswicks, N, J. ANSP 19876.

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 61

Nucula whitfieldi Weller 1907
Plate 17, Figures 1, 2

Nucula whitfieldi Weller, 1907, p. 371, pl. 29, figs. 6-12.

Description—Shell triangularly subovate in outline, with moder-
ately eonvex valves; the beaks pointed, situated from one-fifth to one-
fourth the length of the shell from the anterior extremity; postero-
dorsal margin moderately convex from the beak to the somewhat sharp-
ly rounded posterior extremity of the shell which is below the mid-
height; ventral margin convex throughout, curving upward more
rapidly in front than behind; anterior margin rounded; antero-
+ dorsal margin sloping somewhat abruptly from the beak. Hinge-line
with 20 to 25 teeth posterior to the beak and 10 or 12 in front, with
a few small ones directly beneath the beak. Surface of the shell
marked by somewhat regular concentric lines. Surface of the casts
usually smooth and without marginal crenulations.

The dimensions of a rather large individual from the Wenonah
sand are: length, 21 mm; height, 15.5 mm. (Weller)

Remarks—The species differs from N. percrassa in the absence of
radiating costae upon the external surface of the shell, and in the ab-
sence of marginal crenulations.

Range in New Jersey—

MAGOTHY: 5
MERCHANTVILLE: 8, 9, 10, 15
WOODBURY: 19, 20, 24
WENONAH: 34, 35
RED BANK: 59,60
Type.—Marlboro, N, J. NJSM (cotype}, Lorillard, N. J. NJSM
7732 (cotype), Crawfords Corner 7685, Chicago 18661

Family Nuculanidae
Nuculana compressifrons Whitfield 1836
Plate 10, Figure 7

Nuculone compressifrons Whitfield, 1886, p. 109, pl. 11, fig. 9.
Leda compressifrons Weller, 1907, p. 372, pl. 29, figs. 13-17.
Description.—Shell small, the dimensions of an average specimen
from Lorillard being: length, 8.5 mm,, height 4 mm. Beaks rather
prominent, situated near the anterior third of the shell. Posterior
portion of the shell, from the beaks back, subeuneate in outline, the
posterior extremity sharply rounded, and just below the extremity the
margin is very obliguely subtruncate for a short distance; anterior
portion of the shell in front of the beaks subsemielliptical in outline.
Hinge-line elongate, the anterior and posterior portions widely diver-
gent, meeting under the beak at an angle of about 140°, the posterior
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row of teeth, 20 or more in number, the anterior row with about 12 or
more teeth. External surface of the shell, as indicated by impressions,
perfectly smooth. (Weller)

Remarks.—This name was first legitimately used by Whitfield, al-
though that author eredits it to Conrad. Conrad, however, only applied
it as a manuseript name upon a label in the collection of the Academy
of Natural Seiences. Whitfield’s original illustration is inaccurate in
representing the posterior extremity of the shell too squarely truncate.

Range in New Jersey—

MERCHANTVILLE: 10
WOODBURY : 18, 20, 24

Type—Haddonfield, N. J. ANSP 18730

Nuculana pinnaformis (Gabb) 1860
Plate 10, Figure 8

Leda pinnaforma Gabb, 1860, Jour. Acad. Nat. Sei. Phil., 2nd ser., vol.

4, p. 303, pl. 48, fig. 22,
Nuculana pinnaformis, Whitfield, 1886, p. 108, pl. 11, fig. 7.

(Not 8 = type of Leda whitfieldi fide Gardner.)
Leda pinnaformis, Weller, 1907, p. 873, pl. 29, fig. 27.

Description.—Shell small, the dimensions of the type specimen
being : length, 6.5 mm. ; height, 4.7 mm. ; cuneate-subovate in outline, the
anterior margin rather broadly rounded, the ventral margin rather
strongly convex in the middle, the posterior extremity pointed; valves
strongly ventricose in the middle, becoming compressed posteriorly.
Beaks large and rather prominent, situated about two-fifths of the
length of the shell from the anterior extremity; along the postero-
cardinal margin the edge of the shell is inflected to form a narrow,
nearly linear area extending from the beak to the posterior extremity.
Surface of the shell marked by conspicuous, regularly concentric lines
which become obsolete at the margin of the linear area along the post-
cardinal margin. Characters of the hinge-line not observed. (Weller)

Remarks—Known only from Gabb’s original type specimen. The
species may be recognized by its short, ventricose form, and its strong
concentric markings.

Range in New Jersey—

WOODBURY : 24

Type.—DBurlington County, N. J. ANSP 19519,

Nuculana marlboroensis (Weller) 1907
FPlate 10, Figures 9, 10
Leda marlborpensis Weller, 1907, p. 374, pl. 29, figs. 18-23.
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Description.—Small shell, the dimensions of a small internal cast
being : length, 6 mm. ; height, 3-5 mm. ; convexity, 1.6 mm. The dimen-
sions of a larger individual are: length, 13.5 mm.; height, 7.5 mm.;
convexity, 2 mm. Beaks rather prominent, directed backward, situated
about two-fifths the length of the shell from the anterior end. Anterior
portion of the shell in front of the beaks, subsemielliptical in outline,
somewhat inflated ; posterior portion compressed, rostrate, the postero-
dorsal margin concave, the posterior extremity sharply and narrowly
rounded, the postero-ventral margin gently convex. Hinge-line elon-
gate, the anterior row of teeth straight, about 12 in number ; posterior
row slightly coneave, with 16 or 18 teeth. Surface of the shell as shown
in impressions of the exterior, marked by fine, regular, coneentric costs,
(Weller)

Remarks.—This species has been confused with N, pinnaformis, but
N. marlboroensis has a decidedly more elongated form. It may be dis-
tinguished from other species in the New Jersey fauna by its conspicu-
ously inflated anterior portions and its eompressed posterior regions,
Stephenson (1923, p. 84) says that Weller’s specimens should prebably
be referred to several species.

Range in New Jersey—

WENONAH: 34, 35.

Type—Crawfords Corner, N, J, (cotypes) NJSM 9686 ; Marlhoro,

N. J. (eotypes) NJSM 9687 ; Univ. Chicago 18660,

Nuculana tintonensis (Weller) 1907
Plate 10, Figure 13

Leda tinfonensis Weller, 1907, p. 379, pl. 29, figs. 31-34.

Deseription—Shell small, the dimensions of an internal cast being :
length 10 mm., height 5 mm., convexity 1.5 mm. Beaks rather promi-
nent, nearly ereet or pointed slightly backward, situated a little over
two-fifths of the length of the shell from the anterior extremity. An-
terior portion of the shell semielliptical in outline; posterior portion
subcuneate behind ; the posterodorsal margin nearly straight or slightly
coneave ; the posterior margin curving downward and forward into the
basal margin so that the whole ventral margin from the posterior ex-
tremity of the hinge-line to the middle of the anterior margin, deseribes
nearly the are of a cirele. Anterior series of teeth straight or slightly
convex, about 10 or 12 in number; posterior series nearly straight or
slightly concave, about 15 or 16 in number. Surface of casts smooth,
external surface of shell unknown. (Weller)

Remarks—Differs from N, gabbana in having much coarser teeth,
there being 25 posterior and 20 anterior in N. gabbana, which is nearly
twice as many as in the shell under discussion.

RBange in New Jersey—

TINTON: 62
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Type—Beers Hill, N. J. NJSM 7499; Univ. Chicago 18695
(cotypes).

Nucvlana protexta {Gabb) 1860
Plate 10, Figure 15

Leda protexta Gabb, 1860, Jour. Acad. Nat. Sci, Phil., ser. 2nd, vol. 4,
p. 303, pl. 48, fig. 23 (Not Leda protexia Gabb, Jour. ANSP 2nd ser.,
vol. 4, p. 397, pl. 68, fig. 35).

Nuculana protexta, Whitfield, 1886, p. 105, pl. 11, fig. 10.

Leda protexta, Weller, 1907, p. 375, pl. 29, fig. 26,

Nuculana protexta, Groot, Organist and Richards, 1954, p. 40.

Description—'‘Shell very elongate and narrow, the narrow end
about once and a half as long as the wider, and strongly recurved. Valves
moderately ventricose and the beaks only moderately elevated ; anter-
ior end narrowly rounded and the posterior extremity extended and
narrow ; basal line gibbous in the middle, On the cast the hinge is
seen to be marked by a very large number of small teeth, but the number
cannot be made out on any of the several specimens examined. The
cartilage pit beneath the beak has been of moderate size. Surface fea-
tures of the shell unknown.”” (Whitfield,)

Remarks—This species is only known from somewhat imperfect
internal casts which do not show the external features of the shell. The
species differs from any other member of the genus in the New Jersey
faunas with a similar outline in having much more strongly ventri-
cose valves., The species has not been found in recent collections of
the Survey.

Range in New Jersey—

MT, LAUREL—NAVESINK: 47, 53

Range outside New Jersey: Delaware.
Type—~Foucester County, N, J. ANSP 18729,

Nuculana cliffwoodensis {Weller) 1907
Plate 10, Figure 11

Leda cliff woodensis Weller, 1907, p. 377, pl. 29, figs. 24-25.

Description.—Shell elongate, the dimensions of a nearly perfect
internal cast being : length, 21.5 mm. ; height, 9 mm. ; thickness, 3.5 mm,
The beaks moderately pointed and directed backward, situated about
four-tenths of the length of the shell from the anterior extremity.
Anterior portion of the shell in front of the beaks, subsemielliptical in
outline, postero-dorsal margin coneave, porterior extremity subtrun-
cate, rounding rather abruptly below into the gently convex postero-
ventral margin, Hinge very long, the anterior portion nearly straight,
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with about 20 teeth, the posterior portion concave, with 30 or more
teeth, the teeth of each series diminishing in size regularly as they
approach the beaks, the two series meeting beneath the beaks in & very
broadly obtuse angle. Surface of the shell, as indicated by external
impressions, smooth. (Weller)

Remariks.—This species is 2 eommon one in the Cliffwood clays. It
i5 an elongate form of rather large size, somewhat similar in general
outline to L. protezta, but it may always be distinguished from that
species by its miuch more compressed form. The species most closely
resembles Perrisonota protezta, but it differs from that form in the
much more posterior position of the beaks,

Range in New Jersey—
MAGOTHY: 6

Type.—Cliffwood, N. J. NJSM 7781.

Nucvlana longifrons (Conrad) 1860
Plate 10, Figure 14 ; Plate 11, Figure 3

Leda longifrons Conrad, 1860, Jour. Acad. Nat. Sci. Phil., 2nd ser.,
vol. 4, p. 281, pl. 46, fig. 18.
" Nuculana longifrons, Whitfield, 1886, p. 107, pl. 11, figs. 16-17,
Yoldia longifrons, Weller, 1907, p. 381, pl. 30, fig. 5.
Yolida longifrons, Gardner, 1916, p. 518, pl, 19, fig. 13.
Yoldia longifrons, Wade, 1926, p. 41, pl. 8. figs. 13-14.
Nuculana longifrons, Stephenson, 1941, p. 78, pl. 8, fig. 25.
Nuculane longifrons, Groot, Organist and Richards, 1954, p. 41.
Description.—The dimensions of an average specimen are: length,
36 mm., height, 14,5 mm. ; convexity, 4.5 mm. Shell longitudinally sub-
elliptical in outline, a little narrower behind than in front. Beaks
scarcely elevated above the hinge-lire, situated about two-fifths the
length of the shell from the anterior extremity. Anterior and posterior
cardinal margins sloping away from the beak on either side, meeting in
an angle of 150° to 155°; anterior margin broadly rounded, its most
anterior extension above the mid-height of the shell; posterior margin
more narrowly rounded, its greatest extension above the middle; ven-
tral margin gently convex in the middle, eurving upward more sharply
at either end. Impression of the hinge-line in the internal east bearing
about 35 or more {—=shaped teeth posteriorly in nearly a straight line,
and about 25> —shaped teeth anteriorly, also in a straight line. Ex-
ternal surface of the shell polished, marked only by fine, more or less
conspicuous eoncentrie lines of growth. {Weller)
Bemarks.—Formerly abundant at Liorillard. Insome of the internal
casts a deep pallial sinus is faintly seen, which gives to the shells the
characteristic features of the genus Yoldia. The species is a close ally
of Yoldia evansi M. & H. of the Cretaccous faunas of the interior.
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Range in New Jersey—
WOODBURY : 18, 19, 20, 24

Range outside New Jersey: Delaware, Maryland, Georgia, Ala-
bama, Arkansas, Texas, Mississippi.

Type.--Haddonfield, N, J. ANSP 18726.

Nucvlana whitfleldi Gardner 1916
Plate 18, Figure 7-9

Nuculana pinnaformis, Whitfield, 1885, (part) p. 108, pl. 11, fig.
8 (not fig. 7=N. pinnaformis, Gabb).

Leda whitfieldi, Gardner, 1916, p. 516, pl. 19, figs. 10-12,

Leda whitfieldi, Wade, 1926, p. 41, pl. 19, figs. 10-12,

Leda pinnaformis, Weller, 1907, (part) p. 373, (not fig. 27=N.
pinnaformis Gabb).

Description.—Shell small, convex, cuneate dorsally, arcuate ven-
trally, forming roughly a sector of 120°; posterior end more produced
than the anterior and sharply rostrate ; anterior end evenly rounded;
umbones inflated, flattened upon their summits ; ineurved, proximate;
external adult sculpture of twenty to thirty concentric rugae, strongest
and most crowded toward the ventral margin, altogether absent upon
the umbones and evaneseent in the slightly depressed area direetly in
front of the rostrum; teeth fine but sharp becoming increasingly finer
and convergent beneath the umbones; both anterior and posterior
series numbering from thirteen to seventeen; ligament pit trigonal,
minute, subumbonal ; musele sears small, placed at the distal ends of
the hinge ; pallial line running close to the ventral margin ;. pallial sinus
short, steeply asecending, squarely truncate.

Remarks.— ‘Forms referable to L. whitfieldi were included by
Whitfield under L. pinnaformis, an error perpetuated by Weller and
others. The differences are sufficiently obvious in Whitfield’s two fig-
ures. Gabb’s species is much higher relatively, with higher, more promi-
nent umbones, a broader posterior keel, and a finer eoncentrie sculp-
ture.” (Gardner).

BRange in New Jersey—

WOODBURY: 24
Range outside New Jersey: Maryland, Tennessee.
Type.—Haddonfield, N. J. ANSP missing,

Nuculana stephenseni Richards new name
Plate 11, Figures 1, 2

Perrisonla protexta, Conrad, 1869, Amer. Jour. Conch. vol. 5, p. 98,
pl. 9, fig. 24.

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 67

Perrisonta protexta, Whitfield, 1886, p. 110, pl. 11, figs. 14-15.
Perrisonta protexta, Weller, 1907, p. 379, pl. 30, figs. 1, 2.
Perrisonta protexta, Gardner, 1916, p. 522,

'Description.—*“Shell small, ensiform, extremely elongated poster-

iorly, and gradually narrowed from the beaks. Valves depressed con-
vex with very small inconspicuous beaks, which are curved backward,
and with an obsolete carination extending from them backward to the
postero-basal angle. Anterior end broadest, sharply rounded ; posterior
end narrowly rounded, longest above the middle, Hinge-line arched
upward in front of the beaks, and gently concave posteriorly through-
out the entire length of the shell, Basal line moderately curved, more
prominent just in advance of the beaks. Surfaee of the shell polished
or marked by.very fine eoncentric lines of growth, except on the pos-
terior cardinal slope, where they unite and form a few inconspicuous
folds.”’ (Whitfield.) The impression of the hinge-plate in internal
casts shows the presence of 60 or more fine, straight teeth posterior to
the beaks, and about 12 much larger and decidedly > —shaped teeth in
front.

The dimensions of a large internal cast are: length 26 mm., height
8mm. " : "

Remarks—Conrad (1869) proposed the new generic name Per-
risonta for greatly elongated forms closely related to Leda (=Nucul-
ana). The type species was P. protezta. Gabb (1860) had already de-
seribed another elongated form under the name Leda proterte which,
by definition, would fall in the genus Perrisonta. It is doubtful whether
the characteristics mentioned by Conrad should be given generie rank.
However, whether Perrisonta be recognized or not, it is apparent, as
pointed out by Stephenson (1941, p. 79), that a new name must bé
found for Conrad’s species. Accordingly the new name Nuculena
stephensoni is proposed in honor of Dr, L. W, Stephenson.

In all localities, except Haddonfield, this species has been ob-
served only in the form of internal casts, and these do not possess
the obscure carination or umbonal ridge passing from the beak to the
postero-basal margin,

Range in New Jersey—

MERCHANTVILLE: 10, 15
WOODBURY : 24

WENONAH: 35

MT LAUREL—NAVESINK : 53
RED BANK : 59, 60

TINTON : 62

Range outside New Jersey.—Maryland, Georgia, Mississippi.
' Type.—Haddonfleld, N. J. ANSP 18728,
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Yoldia gabbana (Whitfield) 1886
Plate 10, Figure 12; Plate 11, Figures 7, 8

Leda protexte Gabb, 1860, Jour. Acad, Nat. Sei. Phila., 2nd ser., vol, 4,
p. 397, pl. 68, fig. 35 (Not Leda protecta idem. p. 303 1860 pl. 48,
fig. 23.)

Nuculana gabbana, Whitfield, 1886, p. 106, pl. 11, figs. 11-13, ,

Leda gabbana Weller, 1907, p. 378, pl. 29, figs. 28-30, e

Yoldia gabbana Gardner, 1916, p. 520, pl. 29, figs.-28-30.

Descripiion.—''Shell of moderate size, extremely -elongated, the
length being nearly twice and a half the extreme height. Valves convex,
regularly and evenly rounded. Beaks small, appressed and ineurved,
and distinctly inclined toward the narrower end of the shell, scarcely
rising above the hinge-line on the wider part, and situated about two-
fifths of the length from the larger end. Cardinal margin on the wider
end gently arcuate and a little more strongly concave on the narrower
stde of the beak; large extremity of the shell sharply rounded; basal
margin gently rounded throughout and the posterior end narrow and
rounded. As the specimen is an internal cast, it preserves no evidences of
the surface characters. The muscular scars are extremely faint and the
pallial line indistinguishable, although the cast is in an excellent
state of preservation and somewhat polished on the surface from the
perfect condition. The hinge-line has been marked by a large number of
very fine teeth, gradually increasing in size from the center outward. On
the wider end of the shell there are about 25 visible under a glass
and about 20 somewhat stronger ones on the narrower side of the beak.
The ligamental pit has been of moderate size, but well marked. and
deep.”” (Whitfield.)

Remarks—Rare, and not known from recent collections.

Range in New Jersey— , .

MT, LAUREL—NAVESINK : 43

Range outside New Jersey—Maryland, Tennessee.
Type—Freehold, N. J. (1) ANSP 18727,

- Yoldia papyria (Conrad) 1869
Plate 11, Figures 4, 5

Nucularia papyria Conrad, 1869, Am. Jour. Conch, vol. 5, p. 44, pl. 1,

fig. 7.

Nucularia pepyria Whitfield, 1886, p. 111, pl. 11, ﬁgs 18-20.
Yoldia papyria Weller, 1907, p. 382, pl. 30, fig. 6.

Description.—The dimensions of a large right valve are: length,
15.5 mm.; height, 9.5 mm.; convexity, 3 mm, Shell subelliptical in
outline, strongly convex in the anterior half, becoming rapidly depress-
ed posteriorly. Beak scarcely elevated above the hinge-line, situated
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a little over one-fifth of the length of the shell from the anterior ex-
tremity. Posterior portion of the hinge-line nearly straight, the hinge-
plate bearing about 18> —shaped teeth; the anterior hinge-line much
shorter than the posterior, rapidly declining, forming an angle of about
125° with the posterior portion, the hinge-plate bearing about 12 {—
shaped teeth. Anterior margin of the shell rounded from just below
the beak to a point on the ventral margin directly beneath, the curve
being subsemielleptical with the most anterior point at about the mid-
height of the shell; basal margin gently'convex, subparallel with the
posterior part of the hinge-line; posterior margin rounding from the
posterior- extremity of the hinge-line, the greatest posterior extension
of the shell being above the middle, obliquely convex, subtruncate
below and rounding into the basal margin. Surface of the shell nearly
smooth, marked only by faint concentrie lines of growth,

Remarks.—The types of this species from Haddonfield are scarecely
more than one-half the size of the specimens whose dimensions are
given above. This fact, however, is in accord with the individuals of
many of the Haddonfield species, which grow to a much larger size
in the more northern localities. The hinge characters of the Haddon-
field specimens have never been properly made out; the fragmentary
shells, preserving imperfectly the hinge-teeth assigned to this species,
and made typical of the genus Nuculerie, belong without doubt to some
other species as has been suggested by Whitficld. An internal cast
from near Matawan agrees in all the general characters of the shell,
except size, with the typical Haddonfield specimens, and there can be
no doubt as to their specific identity, but the Matawan specimen pre-
serves very perfectly an impression of the hinge-plate, which shows
the dentition to be not fundamentally different from that of the as-
soctated Yoldia longifrons. The presence or absence of the deep pallial
sinus has not been detected in any of the specimens observed, so that
it has not been absolutely demonstrated that the species is a member
of the genus Yoldia, but when the strong general similarity with Y.
longifrons is taken into acecount, there is little or no doubt as to its
proper generic position. {Weller)

Range tn New Jersey—

WOODBURY: 19, 24

Type~—Haddonfield, N. J. ANSP 18752,

Yoldia cliiﬂvoodensis ‘Weller 1907
Plate 11, Figure 6

Yoldia cf. evansi Meek and Hayden, Weller, 1905, Jour. Geol,, vol. 13,
pp. 239, 331; also Ann. Rep. State Geol. N. J. for 1904, pp. 137,
138. (Not Y. evansi Meek and Hayden)

Yoldia cliff woedensis Weller, 1907, p. 383, pl. 30, figs. 3-4.
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Description—The dimensions of one of the type specimens are.
length, 15.5 mm. ; height, 9 mm. ; eonvexity, 2 mm, Shell subelliptical
in outline, the valves depressed convex, somewhat compressed in front
and behind. Beaks scarcely elevated above the hinge-line, situated
abont two-fifths the length of the shell from the anterior extremity.
Both the anterior and posterior portions of the hinge-line straight
or nearly straight, the posterior portion with 20 or more teeth, the
anterior portion declining from the beak at an angle of about 46° with
the posterior portion, with about 15 teeth. Anterior margin of the
shell rounding from the anterior extremity of the hinge-line, the great-
est extension at about the mid-height of the shell; posterior margin
rounding from the posterior extremity of the hinge-line, the greatest
extension abave the middle ; ventral margin, between the most anterior
and posterior points of the shell, approaching a longitudinal semi-
ellipse, but with the posterior portion more or less obscurely obliquely
subtruncate. Surface of the shell smooth, as indicated by impressions
of the exterior. {Weller)

Remarks.—This species resembles Y. longifrons, but is proportion-
ately shorter with the basal margin more strongly curved and the
anterior and posterior portions of the hinge-line forming less nearly a
straight line; it has not been observed to grow as large as the larger
individuals of ¥. longifrons from Lorillard.

Range tn New Jersey—

MAGOTHY:5,6
Type.—Near Matawan, N. J, NJSM 8868.

Family Grammatodontidae
Nemodon evfaulensis (Gabb} 1860
Plate 11, Figure 9

Arce eufalensis Gabb, 1860, Jour. Acad. Nat. Sci. Phila. 2nd ser. vol. 4,
pl. 68, fig. 39.

Nemodon eufaulensis, Whitfield, 1886, p. 83, (part) pl. 12, figs. 34
(not 5). .

Nemodow enfaulensis, Weller, 1907, p. 385, pl. 30, figs. 8-11.

Nemodoen eufaulensis, Gardner, 1916, p. 525, pl. 20, figs. 3-4.

Nemodon eufaulensis, Wade, 1926, p. 42, pl. 8, figs, 17-18,

Description.— Shell, small, seldom reaching a length of one inch
in the extreme. Form trapezoidal, the cardinal and basal margins sub-
parallel, and the length about twice and a half as great as the height.
Anterior end obliquely and rapidly receding from the extremity of
the hinge and most rapidly on the lower half; posterfor end*obliquely
truncate, prolonged backward below to the umbon#l angle, Valves
moderately ventricose, with a decidedly angular umbonal ridgil: behind,

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 71

and a shallow mesial depression extending from the beaks to the basal
border, slightly affecting the basal near the middle of its length. Beaks
large and rather prominent, situated at about the anterior third of the
length. Area moderate. Surface marked by numerous fine radiating
strige showing upon the cast, which are a little coarser near the posteri-
or angle and on the eardinal slope, possibly somewhat alternating in size
on the anterior end, but indistinetly showing this feature on the in-
ternal cast. Hinge-line marked by two distinet linear teeth on the
anterior end parallel to the hinge, Those of the rest of the hinges have
not been observed.’”’ (Whitfield),

Remarks—Some of the specimens referred to this species by Whit-
field have been placed in the species N. conradi by Johnson. ¥, eufeu-
lensis seems to differ from N. conradi in the greater extension of the
hinge-line anterior to the beak, in the more angular umbonal ridge,
and in the stronger sinus extending from the beak to the ventral mar-
gin. The species as here recognized in the New Jersey faunas is repre-
sented by a specimen from the Navesink formation described and illu-
strated by Whitfield. The same form occurs abundantly in the Red
Bank sand, and rarely in the Merchantville clay-marl. The Red Bank
examples vary considerably in size, at some localities small individuals
10mm, to 12mm. in length being the only ones recognized, while in
other localities they are larger, reaching a length of 20mm. more or
less. In Whitfield’s description it is stated that the posterior hinge-
teeth have not been observed, but recently collected specimens show
them to be two or three in number, parallel with the hinge-line and
similar o the anterior teeth but more elongate.

This species has been confused with a form deseribed by Conrad
(1869) as Nemodon eufaulensis. N, conradi is separated from N, euf-
aulensis by the less elongate outline, the more nearly central umbone
and by the presence of a fine radial seulpture over the entire external
surface.

The New Jersey specimens are merely casts and are questionably
referred to N. eufaulensis.

Range in New Jersey—
MERCHANTVILLE: 10, 15
MARSHALLTOWN: 28
MT. LAUREL—NAVESINK : 41, 46, 49
RED BANK: 59, 60
TINTON: 62
Range outside New Jersey: Maryland, Tennessee, Alabama, Geor-
gia, Mississippi, Arkansas.
Type—~Eufaula, Alabama ANSP 18799.
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Nemodon conradi Johnson 1305
Plate 17, Figure 3

Trigonarce eufaulensis Conrad 1867 Am. Jour. Conch, vol. 3, p. 9 (not of
(abb).

Nemodon eufaulensis Whitfield, 1886, p. 83, pl. 12, fig. 5 (Not figs. 3-4.)
Nemodon conradi Johnson, 1905, Proe. Acad. Nat. Sci. Phila. p. 9.
Nemodon conradi Weller, 1907, p. 387, pl. 30, fig. 7.

Description.—Shell subrhomboidal in outline, the dimensions of a
nearly complete right valve being: length, 16.8 mm. ; height, 9 mm.;
length of hinge-line, 12 mm, The valves moderately convex, with the
beaks somewhat incurved and situated at about the .anterior third of
the total length of the shell, the umbo produced a little beyond the
hinge-line. Hinge-line stra1ght the anterior margin making an obtuse
angle with the hinge-line, broadly roundmg into the slightly convex
ventral margin, the ventral margin curving rather sharply posteriorly.
into the obliquely subtruncate posterior margin. Umbonal ridge round-
ed, the posterior slope rather narrow. Surface of the internal cast
marked by concentric and radiating lines of nearly equal strength,
giving it a cancellated appearance. Anterior and posterior hinge-teeth
both three in number, straight and nearly parallel with the hinge-
margin, the posterior ones being slightly longer than the anterlor
(Weller)

Remarks.—It somewhat resembles N, eufaulensw, but the beaks are
more prominent and the anterior margin is-very different, the most
anterior extension of the shell being near the hinge-line in N. eufaulen-
sis, while in N. angulatum it is near the base. The radiating markings
of the shell may be distinguished upon the casts of N. eufoulensis,
which is not the case with this species.

Range in New Jersey—

WOODBURY : 18, 24

Type.—Haddonfield, N, J.; ANSP 18798,

Nemodon angulatum {Gabb) 1860
Plate 11, Figure 10

Leda angulata, Gabb, 1860, Proc. Acad. Nat. Sci. Phil (1860) p. 95,
pl. 2, fig, 12.

Nemodon angulatum, Whitfield, 1886, p, 84, pl. 12, figs, 6-7.

Nemodon angulatum, Weller, 1907, p. 388, plL. 30, fig, 15.
Deseription.—Shell small, the dimensions of the type specimen

being: length, 15.7 mm.; height, 8 mm.; thickness, 5 mm. Beaks

rather prominent, situated at about the anterior third of the shell. An.

terior margin broadly curved from beneath the beak to the antero-
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basal region, where it eurves more abruptly into the necarly straight
ventral margin, postero-basal margin produced and subangular, poster-
ior margin truneate, meeting the posterior extremity of the hinge-line
in an obtuse angle, dorsal margin nearly straight, sloping gently back-
ward from the beak to the posterior hinge extremity. From the beak a
subangular umbonal ridge passes obliquely backward to the postero-
basal angle, and a broadly-flattened or slightly sinuate area passes
downward from the beak to about the middle of the ventral margin.
The surface markings and hinge characters not preserved on the type
specimen, which is an internal cast, (Weller)

Remarks—Known only from the type specimen. Somewhat resem-
bles ¥. eufaulensis, but the beaks are more prominent, and the anterior
margin is very different, the most anterior extension of the shell being
near the hinge-line in N. eufaulensis, while in N. angulatum it is near
the base. The radiating markings of the shell can usunally be distin-
guished upon the casts of N. eufoulensis which is not the case with this
species.

Range in N 210 Jersey—-—
NAVESINK:: 57

Type—Burlington County, N. J. ANSP 18723

Nemodon brevifrons Conrad 1875 (1)

Plate 11, Figures 11, 12

Nemodon breavifrons Conrad, 1875, Kerr’s Geol. N, Car., App. A, p. 4,
pl. 1, fig, 15,

Nemodon brevifrons, Whitfield, 1886, p. 85, pl. 12, figs. 1-2.
Nemodon brevifrons, Weller, 1907, p. 389, pl. 30, figs. 12-14,
Nemodon brevifrons, Stephenson, 1923, p. 91, pl. 14, figs. 1-4.

Description.—-Shell of moderate size, the dimensions of a very per-
fect right valve being : length, 23 mm. ; height, 13 mm. ; length of hinge-
line, 15 mm. ; convexity, 6 mm. Shell subrhomboidal in outline, rather
strongly convex. Beaks incurved, the umbo rather broad and promi-
nent, and produced above the hinge-line. Hinge-line straight. Anterior
margin meeting the hinge-line in an obtuse angle, broadly and evenly
rounded, passing with a regular curvature intc the gently econvex ven-
tral margin, postero-ventral margin rather broadly rounded and pass-
ing into the obliguely subtruncate posterior margin above, which meets
the hinge-line in an obtuse angle. The umbonal ridge prominent, broadly
rounded or somewhat inflated, the posterior slope being narrow and
somewhat abrupt. Surface of the shell marked by concentric lines of
growth, and in some specimens by faint radiating lines, which are more
conspicuous upon the anterior portion of the shell. The anterior hinge-
teeth are three in number,-rather short and slightly eurved, but nearly
parallel with the hinge-line, the posterior teeth are also three in number,
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-perhaps a little longer than the anterior ones, straight and subparallel
with the hinge-line. (Weller)

Remarks—Whitfield’s fizured specimens from Haddonfield in the
Woodbury formation probably actually came from Snow Hill, North
Carolina, the type locality of the species {Johnson, 1905, p. 9}. In
specimens obtained from the Cliffwood clay the radiating markings of
the shell, as shown in an impression of the exterior, are apparently
obsolete, the markings being essentially as shown in Conrad’s original
illustrations of the species, One of the specimens from the Wenonah
sand, on the other hand, with no essential differences in the contour
of the shell, exhibits some faint radiating markings, which are more

-strongly developed on the anterior portion of the shell, agreeing essen-
tially with Whitfield’s description. '

Stephenson (1923, p. 92) questions the correctness of Weller’s
reference of the New Jersey specimens to N, brevifrons; he points out

“that they are all ecasts and with the possible exception of Figure 13,
appear to lack the obliquity that characterizes the North Carolina speci-
mens; also the beaks appear to be a little farther from the anterior end.

Range in New Jersey—
MAGOTHY:5
WENONAH 34, 35

Range outside of New Jersey: North Carolina, Alabama.
Type—S8now Hill, N, ¢, ANSP 2301,

Nemodon obesus Stephenson 1954
Plate 42, Figures 3, 4

Nemodon obesus Stephenson, 1954, 1], 8. Geol. Surv. Prof. Paper 264-B,
p. 29, pl. 6, figs. 10-15.

‘“Shell large for the genus, elongated, plump, higher and plumper at
the rear than at the front, inequilateral, equivalve. Beaks prominent,
ineurved, prosogyrate, situnated about 0.35 the length of the shell from
-the anterior end. UUmbonal region broad. The umbonal ridge forms a
broadly rounded sinnous swell extending from the beak to the lower
posterior extremity. A broadly rounded rather conspicuous depression
extends from the beak obliquely downward and rearward to the ventral
margin, centering about midway of the length. Dorsal margin straight,
about 0,7 the length of the shell; anterior margin evenly rounded;
ventral margin straight or very broadly concave ecentrally, curving up
‘sharply at each end; posterior margin rather sharply rounded at end
of umbonal ridge, very broadly rounded and inclined forward above.
The internal molds have impressed upon them from the external molds,
weak, irregular concentric growth lines and narrow ridges, and weak
radiating ribs; the latter are strongest and coarsest on the postero-
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dorsal slope ; on some specimens and parts of specimens radiating ribs
are obscure or wanting.

Dimensions of the largest cotype, which is slightly mechanically
compressed : Length, 38 mm.; height, 20.5 mm.; convexity about 7.5
‘mm. A nearly complete internal mold measures: Length, 29.5 mm.;
"height about 16 mm.; thickness, 12.5 mm,

Incomplete impressions of the cardinal area and hinge are preserved
on several of the internal molds, and these indicate the presence of
chevron-shaped ligamental grooves and 1, 2, or 3 teeth elongated
parallel to the hinge line on each end of the hinge. Impressions of the
adductor sears are scarcely diseernible on the internal molds ; evidently
the scars were not deeply inset in the shell.

Among described species of Nemodon this species appears to be
nearest to N. brevifrons Conrad, from the Snow Hill marl member
of the Black Creek formation (upper Campanian), Snow Hill, N. C.
Conrad’s species has a shorter hinge, is less strongly inflated along the
umbonal ridge, is more extended in the posteroventral direction, and
has a somewhat weaker development of radiating ribs.”’ (Stephenson)

Range in New Jersey— '

RARITAN: 1b

Type.—Sayreville, N. J. USNM 108620, 108621 (cotypes).

Family Cucullaeidae
Cucvllaea vulgaris Morton

Plate 12, Figures 6, 7; Plate 13, Figures 3, 5
Cucullaes vulgaris Morton, 1830, Amer, Jour. Sei. 1st ser. vol. 17, p. 285,
. pl.3, fig. 21. :
Idonearca vulgaris, Whitfield, 1886, p. 98, pl. 13, figs. 1-5.
Idonearca tippane, Whitfield, 1886, p. 95, pl. 12, figs. 19-21,

(Not Cucullaea tippana, Conrad, 1858.)

Idonearca medians, Whitfield, 1886, p. 199, pl. 26, figs. 5, 6.

Cucullaea tippana, Weller, 1907, p. 394, pl. 31, figs, 5-10.
{Not Cucullaea tippana, Conrad, 1858.)
Cucullaea vulgaris, Weller, 1907, p. 397, pl. 32, figs, 5, 6.
Cucullaea vulgaris, Gardner, 1916, p. 529, pl. 20, figs. 8, 9; pl. 21,
figs, 1,2, )
Cucullaea vulgaris, Wade, 1926, p. 43, pl. 9, figs. 3, 4, 6, 7.
""" Description.—Internal ecasts subtriangular in outline, subcuneate
behind ; the dimensions of a large, nearly perfect specimen, are : length,
40 mm.; height, 32 mm. ; thickness, 32 mm. Shell very oblique, the beaks
of the internal cast large, widely separated and greatly elevated above
the hinge-line. Anterior margin curving backward and downward from
the anterior extremity of the hinge-line into the gently convex basal
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margin; postero-basal extremity prominent, sharply rounded or sub-
angular; posterior margin obliquely truncate. Valves with a strong,
angular umbonal ridge, becoming especially prominent towards the pos-
tero-basal extremity ; the postero-dorsal slope abrupt, indented by the
deep and strong, crescentiform cavity left by the posterior muscular
ridge. Anterior muscular impression of moderate strength. Pallial line
usually strongly defined, especially posteriorly, represented in the casts
by an elevated ridge crossed by sharply defined elevated ridges which
are short and close anteriorly, becoming longer, stronger and more
distant posteriorly, especially where the pallial line crosses the umbonal
ridge. {Weller)

Remarks—The original examples of this species are sixteen indi-
viduals in the Academy of National Seiences labelled ‘New Jersey;
Crosswicks #'’ One of these was undoubtedly Morton’s figured speei-
men but it is impossible to identify it. The specimens are internal
molds and are therefore difficult to compare with perfeet specimens
from southern localities, Specimens similar to the type lot of C. vul-
garis are common in the Navesink and Hornerstown formations.
The specimens from the Marshalltown, Navesink and Tinton forma-
tions referred to C. tippana Conrad by Weller are probably also this
species. The true C. tippane is not known from New Jersey and is
probably a young stage of C. capax Conrad (Stephenson, 1941, p. 89).

There seems to be some confusion about the generic names Cueullaca
and Idonearca, the latter formerly being regarded as a subgenus. The
present author prefers to use the broader term Cucullaea.

Pilsbry (1929) pointed out that the generie name Cyphozis pro-
posed by Rafinisque in 1819 was probably based on some casts of
Idonearca (probably I. vulgaris) probably from the Cretaceons marls
of New Jersey. But since no locality was given by Rafinisque and since
there is a doubt that Rafinisque’s specimens were actually C. vulgaris,
the present author agrees with Stephenson (1941, pp. 89-90) that the
name Cyphozis should not be used for the New Jersey specimens.

Range tn New Jersey— '

MARSHALLTOWN: (‘‘C. tippana’’) 27, 28, 31

MT LAUREL-NAVESINK : 87, 57

RED BANK : (C. tippana’’) Shrewsbury River.
TINTON: (*‘C. tippana’’) 62

-HORNERSTOWN : New Egypt, Sewell, Birmingham

Range outside New Jersey: Delaware; other records not verified
because of confusion with C. tippana, ete.

Type.—Label says ‘‘New Jersey, Crosswicks §’’ probably equals
Crosswicks Creek ;. ANSP 19568, .
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Cuculloea antrosa Morton 1834
Plate 11, Figures 13, 14 ; Plate 12, Figure 1

Cucullaea antrosa Morton, 1834, Synop. Org. Rem. Cret. Gr. U. 8. p. 65,

pl. 13, fig. 6.
Idonearca antrosa, Whitefield, 1886, p. 96, pl. 13, figs. 6-11.
Cucullaee antrosa, Weller, 1907, p. 391, pl. 32, figs. 7-9.
Cucullaea antrosa, Gardner, 1916, p. 534.
Cucullaea antrosa, Stephenson, 1523, p. 87, pl. 12, figs. 5-6.

Description.—*‘Shell subeircular in outline, or very slightly ovate
from being a little prolonged at the postero-basal angle, very slightly
oblique with a straight hinge-line, which is about half as long as the
greatest length of the shell. Beaks large, erect, and slightly ineurved,
but not projecting beyond the edge of the proportionally small liga-
mental area which is marked by oblique grooves, as in all species of the
group. Surface of the shell slightly angulated along the postero-um-
bonal slope and very convex; marked by numerous strong concentric
lines of growth at irregular distances; no radiating strie. Hinge-plate
narrow in small and medium sized specimens and the teeth small, but
barely bent down at their inner extremity and few in number ; the den-
ticulations along the middle of the hinge vertical and small. On large
individuals the outer teeth are strong, from four te five in number on
each side, according to the size of the individual; slightly declining
cutwardly, and the bent portion usually nearly half as long as the hori-
zontal portion, the bending being at an angle within ninety degrees, the
denticles on the middle part of the hinge being small and numerous.
Muscular scars, as seen on the ecasts, strongly marked ; the impression
of the ridge deep, strongly arched, and situated pretty well up on the
posterior slope; surface of the cast marked by rather strong vascular
lines. The outer margin of the cast is bordered by a strong keel, indi-
cating the great thickening of the valves along the pallial line, which
extends around three sides, being broadest on the anterior.”” (Whit-
field.)

The dimensions of a large left valve are: length, 756 mm.; height
" 70 mm, ; convexity, 26 mm.

Remarks—Morton’s type is a distorted internal mold from an un-
_ known loeality in New Jersey. For this reason it is difficult to compare
* itiwith perfect specimens from other localities. It can, however, usually
" be distinguished from €. vulgaris by its more rounded form. This
specieg;-or closely related species, is found along the Atlantic and Gulf
Coastal Plain from Maryland to Texzas; but in view of the poor condi-
tion of the type it seems best to restrict the name (. antrosa to New
Jersey specimens,

Range in New Jersey—

MERCHANTVILLE:17, 8,9, 15
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NAVESINK : 37, 43, 46, 47, 49, 50
TINTON : Freehold.

Range outside of New Jersey: ¢
Type—New Jersey : ANSP 2272,

Cucvlioea woodburyensis Weller 1907
Plate 12, Figure 8§

Cuculloea woodburyensis Weller, 1907, p. 393, pl. 34, fig. 1.

Description—~Shell large, the dimensions of the type specimen, the
internal cast of a left valve, being: length, 75 mm.; height, 63 mm,;
convexity, 28 mm. ; length of hinge-line, 53 mm, Anterior margin reg-
ularly rounding from the anterior extremity of the hinge-line to the
middle of the ventral margin, ventral margin less curved in its pos-
terior half, the postero-ventral margin obtusely rounding into the sub:
truncate posterior margin which is nearly vertical below and curves
gently forward to the posterior extremity of the hinge-line above.
Beaks of moderate size, those of the two valves approaching somewhat
closely, Valves ventrieose, without & sharp umbonal ridge, extending
to the postero-ventral extremity. Indentation of the posterior mus-
cular ridge rather narrow and of moderate strength. (Weller)

Remarks—This species resembles C. anfrose, but is somewhat
shorter and more nearly erect in aspect. It has, apparently, a thinner
shell, so that the internal cast is not marked by the distinet marginal
keel which is so characteristic of C. antrosa. ' '

Range in New Jersey—

WOCDBURY: 18

Type—Lorillard, N, J.; NJSM 9526,

Cucvllaea neglecta Gabb 1861
Plate 13, Figures i, 2,4

Cucullaea neglecta Gabb, 1861, Proe. Acad. Nat. Sei. Phil,, p. 326.
Cucullgea neglecta Weller, 1907, p. 396, pl. 31, figs. 1-4.

Description.—Shell oblique, subrhomboidal in outline, the dimen-
sions of a nearly perfect internal cast being: length, 39 mm.; height,
28.5 mm.; thickness, 22 mm.. Beaks of the internal cast of moderate
size, moderately elevated above the hinge:line, and somewhat approxi-
mate for members of this genus. Anterior margin rounding regularly
from the anterior extremity of the hinge-line into the gently convex
basal margin ; postero-basal extremity sharply rounded or subangular;
posterior margin obliquely truneate ; the free margins somewhat keeled.
Valves with a narrowly rounded or subangular umbonal ridge, with the
postero-dorsal slope rather steep, indented by the impression of the
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posterior muscular ridge ; anterior museular impression of only moder-
ate strength; pallial line not sharply defined. (Weller)
Remarks—Known only from internal casts.
Range in New Jersey—
MERCHANTVILLE:15
WOODBURY : 20
NAVESINK : 37,41, 42, 48, 53
* Range oulside New Jersey: 1
Type.—Crosswicks, N. J. ANSP 18765.

Cucullaea litlei (Gabb) 1876
Plate 12, Figure 2; Plate 13, Figures 6, 9

Idonearca littles Gabb, 1876, Proc. Acad. Nat. Sei. Phil,, p. 316.
Cucullaca littlei Weller, 1907, p. 400, pl. 33, figs. 1-2.
Cucullaea ltttler Wade, 1926, p. 45, pl. 9, fig. 5.

Description—Shell very large, the dimensions of a large internal
cast being : length, 115 mm. ; height, 89 mm.; thickness, 100 mm. An-
terior margin regularly rounding from the anterior extremity of the
hinge-line into the convex ventral margin ; postero-basal margin rather
bluntly rounded ; posterior margin obliquely subtruncate, slightly con-
vex ; hinge-line arcuate. Beaks large and prominent, widely separated
and much elevated above the hinge-line in the cast. Valves strongly
ventricose, the umbonal ridge broadly rounded, the postero-dorsal slope
abrupt, the posterior surfaces of the two valves meeting at the poster-
ior margin in nearly & plane, Indentation of the posterior muscular
ridge strong and very deep, 12 mm. in the type specimen. Hinge char-
acters not observed. (Weller)

Remarks—This is the largest species of the genus and is repre-
sented from New Jersey only by a single specimen from Tinton Falls.

Range in New Jersey—

TINTON: 63
. 'Range ouiside New Jersey: Maryland 1, Georgia, Alabama, Ten-
nessee.

" Type.—Pataula Creek, Georgia; ANSP 18764,

Cucvliaea compressirostra (Whitfield) 1886
Plate 12, Figures 3, 4

Idonearca compressirosira Wilitﬁeld, 1886, p. 199, pl. 26, figs. 15-16.
Cucullaca compressirostra, Weller, 1907, p. 899; pl. 32, figs. 3, 4.

. This species is recorded only from the Hornerstown formation but
is figured because it is frequently associated with C. vulgaris.
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idonearca blanpiedi Stephenson 1
_Plate 42, Figure 3

Idonearca blanpiedi Stephenson 1953, U. S, Geol Surv. Prof. Paper

242, p. 63, pl. 11, figs. 1-4 (1952-1953)

Idonearca blanpiedt, Stephenson 1, 1954, U.8, Geol. Surv. Prof. Paper

264-B p. 28, pl. 6, fig. 9.

One incomplete internal mold from a clay pit of the Sayre and
Fisher Brick Co. (USGS 19013) possesses a form strongly suggestive
of Idonearca blanpiedi Stephenson from the Woodbine formation of
Texas. The mold indicates an inflated right valve possessing a promi-
nent subangular umbonal ridge, elongated in the postero-ventral dir-
ection, and a long, steep postero-dorsal slope. No radial ribbing is
apparent and the shell was probably smooth. The mold as preserved
measures : Length, 414 mm. ; height about 30 mm. ; convexity 74 mm.
{Stephenson)

Range in New Jersey—

RARITAN: 1a

Range outside New Jersey: Texas,
T'ype.—Woodbine formation of Texas; USNM 105146.

Family Arcidae sensu lato
Trigonarca cliffwoodensis Weller 1907
Plate 17, Figure 4

Trigonarca cliffwoodensis Weller, 1907, p. 401, pl. 30, fig. 17.
Trigonarca sp. Stephenson, 1923, p. 103.

Description.—Shell subtrapezoidal in outline, the dimensions of a
large individual being: length, 31 mm. ; height, 23 mm.; convexity of
one valve, 7 mm, Anterior margin broadly rounded, the most anterior
point at about the mid-height of the shell, passing below with regular
curvature into the basal margin ; basal margin convex throughout, but
becoming straighter posteriorly ; postero-basal margin broadly round-
ed ; posterior margin subtruncate above. Valves moderately convex, the
beaks at about the middle of the hinge-line and but slightly elevated
above it; the umbonal ridge rounded, the post-umbonal slope gentle.
Indentation of both an anterior and a posterior muscular ridge present
_in the casts, both of them slight but the posterior one somewhat the

stronger. The larger casts marked by more or less indistinct radiating
cost® above the pallial impression. Hinge teeth short, arranged in an
arcuate line, diverging from either side of the beak, 20 or more in num-
ber, Surface of the valves as:indicated by impressions of the exterior
marked only by more or less indistinet lines of growth, (Weller)

Remarks.—This seems to be a very distinet species of T'rigondrca
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which is characterized by the slight elevation of the beaks above the
hinge-line, and in the shell itself must have had very low eardinal areas.
All the New Jersey specimens observed are in the form of internal casts.
Stephenson (1953) has suggested that this species more properly
belongs in the genus Breviarca.
Range in New Jersey—
- MAGOTHY: 5

Type—Cliffwood, N. J. NJSM 7789.

Trigonarca triquetra Conrad 1875
‘Plate 13, Figure 7; Plate 14, Figures 5, 6

Tm'gonarca triguetra, Conrad in Kerr, 1875, Rep. Geol. Surv, N. Car.,
App. A, p. 2, pl. 1, fig. 7.

“Trigonarea triquetra, Weller, 1907, p, 402, pl. 30 fig. 16.

Frigonarce triguetra, Stephenson, 1923, p. 98, pl. 17, figs, 3-7,

v Deseription—Shell subtriangular in outline, the dimensions of a
right valve being: length, 41 mm.; height, 32 mm.; convexity of one

~yalve,.8.5 mm, Hinge-line strongly arcuate; anterior margin broadly

' rounided, passing regularly into the gently convex basal margin;
postero-basal margin rather sharply rounded; posterior margin ob-
liquely trunecate. The valves moderately convex, the beaks situated

\ near‘the middle of the ‘hinge-line and but slightly elevated above it;
umbonal ridge rounded, the postumbonsal slope gentle below, becom-
ing more abrupt towards the beak. Indentations of both anterior and
posterior musecular ridges present in the casts, the anterior indenta-

tiopr, very slight, posterior. one much stronger, its lower end below the
mid-height of the shell, Pallial impression distinet, above which the
surface of the east is marked by distinct radiating grooves and costs.
Hinge strongly arcuate, teeth short, diverging from either side of the
beak, thirty or more in number. Surface of the valves, as indicated by
impressions of the exterior, marked by fine, erowded concentric lines of
growth, and by indistinet, rather broad and flat radiating cost® upon
the central portion of the shell. {Weller)

Remarks—Found associated with T'. cliffwoodensis Weller but dis-
tinguished from it by its larger size, more nearly subtriangular out-
line, and especially by its more strongly arcuate hinge, -the hinge
plate bearing the teeth extending far down along.the posterior mar-
gin, and also down the anterior margin but apparently not so far as
on the posterior.- This strongly arcuate hinge is apparently the most
charaeteristic feature of the shell.

" Range in New Jersey—
MAGOTHY: 5

Range outside New Jersey: North Carolina,
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Type—Snow Hill, N. C., lost; paratypes USNM 31910, 31911
ANSP 19572, :

Trigonarca cuneiformis Conrad 1869
Plate 13, Figure 8

Trigonarca cunetformis Conrad, 1869, Am. Jour. Conch, vol. 5, p. 98,
pl. 9, fig. 1.
Trigonarca cuneiformis, Whitfield, 1886, p. 88, pl. 12, figs. 17-18.
Trigonarca cuneiformis, Weller, 1907, p: 403, pl. 30, figs. 18-20,
Description.—‘Shell quite small, not exceeding half an inch in
extreme length in any of the examples yet observed. Trapezoidel in
outline and quite ventricose. Hinge but little more than one-half the
length of the shell, and the area very narrow. Beaks small, slightly
incurved. Anterior end of the shell regularly rounded ; posterior end
elongate, produced below, the posterior margin very oblique, so as to
make the postero-basal angle quite acute. Hinge-plate very narrow,
marked by oblique transverse teeth, the anterior end having 10 or 12
directed inward below, and the posterior a somewhat larger number
pointed in the opposite direction. Muscular impression large, the pos-
terior one bordered by a slightly elevated lamella on the anterior mar-
gin. Surface of the shell marked by radiating lines, strongest on the
anterior end and faintest on the middle of the valve; also by concentric
lines whick cross them and form slight pustules at the 3unct10ns "
(Whitfield.) :
The dimensions of an internal cast are: length, 6 mm,; helght 3 5
mm,

Remarks—Rare and known only from Haddonfield and Matawan.
Whitfield had suggested that the Haddonfield specimens might be the
young of another species, but the oéeurence of the species at Matawan
with the the same dimensions together with the lack of larger indi-
viduals, would seem to indiecate that the specimens were adult.

Range in New Jersey—
WOQDBURY: 19, 24

Type—Haddonfield, N. J, ; ANSP 18718

Breviarca haddonfieldensis Stephenson 1935
Plate 13, Figures 10, 11

Brevwrca sajfordt Wh;tﬁeld 1886, p. 87, pl. 12, figs. 11- 12 Not of Gabb
1860.

Breviarca saffordi, Weller, 1907, p. 404, pl. 30, figs. 21-24. .

Bremarca haddonfieldensis Stephenson 1935 Jour Wash Acad Sei.
. 25, p. 362,
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Description.— *Shell rather small, ovately trapezodial in outline,
with strongly ventricose valves and large, tumid, subcentral bepks,
which stand prominently above the hinge line, are incurved and ap-
proximate. Hinge line about two-thirds as long as the entire length of
the valves, with a moderately high, vertically striated area, the striated
portion being bounded by a plain border over which the striations do
not extend. Anterior end sharply rounded and the hasal line round
and full. Posterior extremity oblique, extended somewhat below and
rounding into the basal line. Posterior umbonal ridge rounded but
quite distinet. Surfaee covered entirely with fine, slightiy raised
thread-like strise, which are somewhat alternating in size on the postero-
cardinal slope. Hinge plate moderately wide and distinetly arched on
the inner margin, the line of testh more distinetly arcumate. Teeth
numerous, narrow, ahd diverging outward from beneath the beak, and
gradually inereasing in length to near the outer ones. Museular im-
pressions proportionally large and distinet, the posterior one having a
slightly raised line on its anterior margin, but only seen in the larger
specimens.’’ (Whitfield.)

Remarks—Stephenson ealls attention to the fact that most of the
New Jersey specimens referred to B. saffordi by Whitfield are actually
distinet and he therefore proposed the new name B. haddonfieldensis.
One right valve referred to B. safford: by Whitfield is actually B. um-
bonate according to. Stephenson.

Range tn New Jersey—

WOODRURY : 18, 19, 23, 24
Eange outside New Jersey: Delaware.
Type—Haddonfield, N. J. ANSP 13141,

Breviarca umbonata (Conrad) 1875
Plate 13, Figures 12, 13

Trigonarca (Breviarca) umbonata Conrad, 1875, in Kerr’s Rept. Geol.
N.C. Vol. 1, p. 3, pl. 1, fig. 8.

Breviarca seffordi, Whitfield, 1886, p. 87 (part). Not pl. 12, figs. 11-12
(= B. haddonfieldensis Stephenson) Not B. saffordi Gabb.

Striarce umbonate, Stephenson, 1923, p. 11, pl. 20, figs. 14-20.

Breviarca umbonata, Stephenson, 1935, Jour. Wash. Acad. Sei. Vol. 25,
p. 363.

Description.—'‘Shell subtrigonal, relatively short, strongly convex.
Beaks protruding prominently above the hinge line, distant, incurved,
directed neither forward nor backward and sitnated centrally with
respect to the area and a little in advance of the middle of the shell,
Umbonal ridge prominent, angular; umbonal slope nearly at right
angles to the plane separating the valves.
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Hinge plate relatively broad, arched on lower margin and trun-
cated above by the straight lower margin of the area. The teeth are
numerous and ¢rowded ; 8 or 10 of the eentrally located teeth are short
and transverse; away from the central teeth on the broader parts of
the plate the teeth become longer and suceessively more oblique, those
at the extremities being nearly horizontal.

Cardinal area amphidetic and rather broad; ligament amphidetie
but not attached over the entire eardinal area as shown by the much
smaller lozenge-shaped surface minutely striated at right angles to
the hinge line; in other words, a smooth margin exists between the
striated portion and the outer margin of the area.

The interior of the shell is marked by faint radiating lines; the
posterior adductor sear is bounded on the lower or inner margin by
a thin, low carina that extends apically away from the sear, and though
becoming fainter, is traceable nearly to the beak. A similar but much
fainter carina appears on the lower inner margin of the anterior ad-
ductor scar,

Anterior margin broadly and regularly rounded; ventral margin
slightly convex, becoming nearly straight posteriorly ; posterior margin
sharply rounded to subangular below at the extremity, becoming nearly
straight and inclined forward above, meeting the hinge line at an angle
of 125 to 130 degrees.

Surface marked by fine concentrie lines of growth and by a few
coarse growth undulations.’’ (Stephenson). '

Eemarks—According to Stephenson (1923, p. 163) one right valve
referred to B. seffordi by Whitfield is probably B. umbenata. The other
specimens referred to B. saffordi by Whitfield are assigned to B. had-
donfieldensis by Stephenson (see page 82).

Range in New Jersey—

WOODBURY : 24

Type—Snow Hiil, N, C. probably lost; paratypes USNM 31918;
ANSP 2275,

Breviorca cuneata (Gabb) 1876
Plate 13, Figures 14, 15

T'rigonarca cuncate Gabb, 1876, Proc. Acad. Nat. Sci. Phil,, 1876, p. 316.
Breviarca cuneata, Weller, 1907, p. 406, pl. 30, fig. 17.

Description~—Shell oblique, subtriangular in outline, the dimen.
sions of a nearly complete internal cast of a left valve being : length 23
mm,, height 18.5 mm., convexity 7.5 mm, Anterior margin rounding
from the anterior extremity of the hinge-line into the basal margin,
which is gently convex in the central portion, curving upward more
abruptly in front and behind ; postero-basal extremity rather sharply
rounded ; posterior margin obliquely truncate. Valves strongly convex
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or somewhat ventricose ; the beaks, in the easts, rather large and some-
what incurved, elevated above the hinge-line, situated in front of the
middie of the shell at about the middle of the hinge-line ; umbonal ridge
rather sharply rounded, the postero-dorsal slope abrupt; in front of
the umbonal ridge the surfaee is nearly flat or gently convex for
some distance, and then eurves rather abruptly to the anterior margin.
Hinge-plate with about 12 or 15 teeth on either side of the beak.
Surface marked by rather strong coneentrie lines of growth and by
fainter radiating striae, {Weller)

Remarks—OQcecurs usually in the form of internal casts; ean be
distinguished from B. umbonaie and B. haddonfieldensis with which
it is associated, by its larger size and more conspicuous markings on
the shell shown in impressions of the exterior.

Range in New Jersey —
MERCHANTVILLE: 8, 10
WOODBURY : 18, 22

Range outside New Jersey : Georgia.
Type—Pataula Creek, Georgia ANSP 18800.

" Arca uniopsis Conrad 1853
Plate 14, Figure 1

Arca uniopsis Conrad, 1853, Acad. Nat. Sei. Phil., 2nd ser. vol. 2, p. 275,
pl. 24, fig, 17,

Cibota uniopsis Whitfield, 1886, p. 92, pl. 11, figs, 32-33.
Arca uniopsis Weller, 1807, p. 407, pl. 34, figs. 6-8.

Description.—Shell rather above a medium size, transversely
elongate, and trapezoidal or subrhhomboidal in outline, with moder-
ately convex valves, which. are broadly suleated in the middle, parti-
cularly on the right valve, and only moderately elevated beaks, sitnated
at about the anterior third of the length, and which in the casts appear
to have been scarcely enrolled and moderately distant from each other.
Hinge-line not quite as long as the body of the shell, in the cast showing
characters of a rather low ares ; anterior end obliquely rounded, reced-
ing below; basal line broadly sinuate and the posterior end obliquely
truncate, longest below the center.”” (Whitfield).

The surface marked by radiating costae which are not present upon
the internal casts. Muscular scars faintly impressed.

The dimensions of an infernal cast illustrated by Whitfield are:
length 50 mm., height 24 mm,, thickness 17 mm,

Remarks—Resembies A, rosteliafa and like that species is rare and
usually oceurs as internal casts. This species may be distinguished by
its proportionately greater height, the more central position of the beaks,
and the more conspicuous sinus, especially in the right valve, extending
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from the beaks obliquely to the ventral margin., Radiating costae are
rarely visible on the casts, while in A. rostellata the impressions of the
plieations are clearly seen.
Range in New Jersey —
MERCHANTVILLE: 14
MT. LAUREL—NAVESINK : 37, 45, 47, 57
Type.—DBurlington Co., N. J. ANSP 16876.

Arca rostellata Morton 1834
Plate 17, Figure 5

Arca rostellata Morton, 1834, Synop. Org. Rem. Cret. Gr. U.8,, p. 64,
pl. 8, fig. 11,

Cibota rostellata Whitfield, 1886, p. 91, pl. 11, figs, 34-36.

Arca rostellata Weller, 1907, p. 408, pl. 34, figs. 4.-5.

Deseription—‘ Shell trapezoidal and very oblique, the iength being
about twice and a half the height, with subparallel cardinal and basal
margins, posterior end very obliquely prolonged below, and the anterior
end rather rapidly rounding backward from pear the hinge-line to its
junetion with the base. Basal margin very perceptibly sinuate nearly
opposite the beaks and apparently very slightly gaping. Valves moder-
ately inflated, most ventricose on the numbones just anterior to the
suleus, which crosses them from the beak to the sinus of the base, and
then rapidly declining to the anterior extremity, but sloping quite
gradually on the posterior side. Beaks moderately large, somewhat
projecting above the hinge and slightly incurved; situated at about
the anterior third of the entire length of the walves. Cardinal area
moderate in size and extending about two-thirds of the length. Teeth
unknown. Surface as indicated on internal easts marked by radiating
ribs, pretty fine and numerous on the anterior end and in the mesial
suleus, becoming much coarser posteriorly, and showing a slight tend-
eney to alternation in size between the sulcus and posterior umbonal
angle, and on the eardinal slope a tendeney to bifurcation in some
cases.”” (Whitfield).

The dimensions of a perfect internal cast are: length, 38 mm.;
height, 18.5 mm. ; thickness, 13 mm,

Remarks.—Rare, the only recent record is a specimen collected at
Cream Ridge by Halsey W. Miller, Jr. The New Jersey specimens
have the general outline of Morton’s type from Alabama, but are not
so conspicuously marked by radiating costae and do not have as broad
4 byssal gap in their ventral margin.

Range in New Jersey —

MT. LAUREL—NAVESINK : 41, 45

Range outside New Jersey: Alabama,

Type.—Alabama; ANSP 19596,
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Arca ohesca (Whitfield) 1886
Plate 14, Figure 2, 3

Cibota obese Whitfield, 1886, p. 93, pl. 11, figs. 30-31.
Arca obesa Weller, 1907, p. 409, pl. 34, fig. 9.
Area obesa Gardner, 1916, p. 536,

Description—Shell small, with full and very ventricose valves,
large tumid beaks situated opposite the anterior third of the length,
slightly enrolled, and distant from each other as shown on the internal
cast. Form of the outline trapezoidal, the length of the cast nearly twice
the height, exelusive of the projection of the beaks; anterior end verti-
cally rounded ; posterior obliquely truncate; extremity obtusely point-
ed; basal line full, but constricted just anterior to the middle by the
very marked but short and broad byssal opening ; area two-thirds the
length of the valve and moderately wide. On the casts the muscular
imprints are very distinctly marked and of fair size, no muscular ridge;
the outer margin indicating a strong and abrupt thickening of the
valves with a erenulated border ; radiating lines indicating moderately
fine striae show on nearly all parts of the cast, but strongest on the
postero-basal section.”’ (Whitfield.)

The dimensions of Whitfield’s type of this species are: length,
25.5 mm, ; height, 15.5 mm, ; thickness, 13.5 mm.

Remarks—Occasionally found in the Merchantville formation,
but usually poorly preserved, The three species A. rostellata, A. uniop-
sts and A. obesa (referred to the genus Ctbofa by Whitfield), are very
similar and beeause of their poor preservation may represent varieties
of a single species,

Range in New Jersey —

MERCHANTVILLE: 14, 15, 16
Range outside New Jersey.—Maryland.
Type—DBurlington Co., N. J. ANSP 19518,

Nemoarca cretacea Conrad 1869
Plate 14, Figure 4

Nemoarca cretaces Conrad, 1869, Am. Jour. Conch, vol. 5, p. 97, plL. 9,

fig. 21.
Nemoarca cretacee, Whitfield, 1886, p. 86, pl. 12, figs, 8-10,
Nemoarca cretacea, Weller, 1907, p. 413, pl. 30, figs. 25-26.

Description.~—*‘ Shell small, seldom attaining more than half an inch
in extreme length, trapezoidal in form, the transverse diameter being
nearly once and a half the height. Valves very ventricose, with large,
strongly inflated, prominent beaks, sitnated nearly opposite the middle
of the length. Hinge-line straight and low; area narrow, the length

NEW JERSEY GEOLOGICAL SURVEY



88 CRETACEOUS FOSSILS

a little less than the greatest length of the body of the shell. Hinge-
plate narrew, marked by about 12 short, oblique teeth which diverge
from the center on each side, and two or three transverse teeth nearly
parallel to the hinge-line at the posterior end. Muscular imprints too
‘faint to be observed on well-preserved casts of the interior. No internal
rib bordering the posterior scar. Surface marked by from four to
six fine radiating ribs on the posterior slope, and 24 to 26 on the bhody
of the shell and anterior end. Strongest on the posterior part of the
body of the shell and gradually decreasing in size anteriorly. On some
individuals one or more of the ribs on the posterior slope appear to be
divided, while all are strongly elevated and rather sharp with narrow
interspaces., On the matrix there are remains of distinet elevated con-
centric lines at regular distances crossing the radiating ribs.’”’ (Whit-
field.)

The dimensions of a large internal cast of a right valve are: length,
11.5 mm.; height, 9.5 mm.; length of hinge-line, 8.5 mm.; convexity,
4,5 mm,

Eemarks—This species generally occurs in the form of internal
casts, in which eondition the umbo appears to be more prominent than
when the shell itself is preserved. The impressions of the exterior show
that the surface of the shell was covered with strong, close, concentric
lines in addition to the radiating markings, and in one of the largest in-
dividuals observed the number of radiating costae is seen to be about 40,

Range 1n New Jersey —
MERCHANTVXILLE: -§-
WOODBURY : 20, 24
WENONAH: 53, 55
EQOCENE:

Type—Haddonfield, N. J. ANSP 18724,

Barbatia ? cuniculana Stephenson 1954
Plate 42, Figures 1, 2

Barbatia ¥ cuniculane Stephenson, 1954, U.8.G.5. Prof. Paper 264-B

p. 27, pl. 6, figs. 2-5,

Description.—Shell of medinm size, elongate-subtrapezoidal, mod-
erately inflated, very inequilateral, equivalve, Beaks prominent, in-
curved, prosogyrate, situated about one-fifth the length of the shell
from the anterior end ; umbonal region broad. A very broad, shallow
depression extends from the umbo downward and obliquely backward
to the ventral margin, centering a little in advanee of midlength, The
umbonal ridge forms a broadly rounded swell extending to the lower
posterior extremity. Dorsal margin long, straight; anterior margin
evenly and rather sharply rounded; ventral margin nearly straight
or even broadly eoncave cenfrally, curving upward at each end:
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posterior margin sharply rounded below at end of umbonal ridge,
broadly rounded and inelined strongly forward above. Entire surface
covered with fine, somewhat irregular radiating costae, narrower than
the interspaces; the costz increase only slightly in size toward the
margins and new costae are added by interealation. Conecentric growth
lines are weak and inconspicuous except at resting stages, which may
appear at irregular intervals as rather deep, conspicuous grooves.

Dimensions of a paratype, an internal mold of a right valve: Length
30.6 mm, height 16.5 mm, convexity 3.5 mm.

The cardinal area is amphidetie, long and narrow; and incomplete
impressions in molds show the presence of several chevron-shaped liga-
mental grooves. The hinge is long and narrow; the central part is not
clearly preserved but presumably it bears small, transverse teeth;
each end of the hinge widens and arches down slightly and bears several
small teeth that trend obliquely downward and inward. The adduector
sears are small and weakly or obseurely impressed on the internal
molds,”’ (Stephenson)

Range in New Jersey—

RARITAN:1b

Type.—Sayreville, N. J. USNM 108613

Striarea congesta (Conrad) 1875
Plate 12, Figure 5

Trigonarca congesta Conrad, 1875, in Kerr’s, Geol. N. Car. App. A

p- 3, plL 1, fig. 2, : .

Axzinea congesta Weller, 1907, p. 418, pl. 85, figs. 12-19.
Striarea congesta Stephenson, 1923, p. 112, pl. 20, figs. 9-13.

Description.—‘Shell subeircular, slightly oblique, moderately con-
vex, with a slight suggestion of an umbonal ridge. Beaks protruding
a little above the hinge line, incurved, rather distant, directed neither
forward or backward, located centrally with respect to the area and
slightly in advance of the midlength of the shell. The dimensions of
an average-sized specimen, a right valve are: length 10.5 mm., height
9.5 mm., convexity 3.5 mm,, length of area about 6.5 mm,

Hinge plate regularly arched on the lower margin, moderately
broad at the extremities and narrow in the middle where the upper
part of the plate is truneated by the cardinal area, the lower margin
of which is straight. Several of the centrally located teeth are short and
trangverse to the hinge line; on the broader portions of the plate
the teeth are longer and away from the center become progressively
more oblique until at the extremities they are horizontal ; in well pre-
served specimens the teeth are seen to be finely striated at right angles
to the plane of the hinge plate,

Area amphidetic subtriangular, straight on the inner margin,
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bounded on the outer margin by a narrow, low carina overhanging
inwardly ; surface minutely striated at right angles to the hinge line.
Inner surface of the shell smooth, except for low, narrow, down-
lapping carinas bounding the lower or inner marging of the anterior
and posterior adductor scars.
Anterior and ventral margins broadly and regularly rounded;
posterior margin subtruncated and slightly inelined forward.
Surface of shell marked by fine concentrie lines of growth and by
coarser, irregular growth undulations; also by fine, faint, radiating
lines which are scareely visible macroscopically, and which vary in
strength of development, being almost absent on some shells and on
parts of others.”’ (Stephenson.)
Remarks—Stephenson placed this form in the genus Striarce.
Range in New Jersey —
MAGOTHY: -?
MERCHANTVILLE: 7, 8, 9, 10, 15
WOODBURY : 18,19, 20, 24
WENONAH: 35 .
RED BANK: 60
Range outside New Jersey—North Carolina,
Type.—Snow Hill, N, C, ‘““probably lost’’; paratypes in USMN and
ANSP,

Family Glycymeridae
Glycymeris mortoni (Conrad) 1869
Plate 14, Figure 7, 8, 9

Azinea mortoni Conrad, 1869, Am. Jour. Conch,, vol, 5, p. 44, pl. 1,

fig. 14.

Azinea mortoni, Whitfield, 1886, p. 99, pl. 11, figs. 23-25.

Azinea alte, Whitfield, 1886, p. 101, pl. 11, figs. 26-29.

Azinea subaustralis, Weller, 1907, p. 414, pl. 35, figs. 1-8.

Glycymeris mortoni, Gardner, 1916, p. 540,

PGlycymeris whitieyensis, Stephenson, 1923, p. 106, pl. 18, figs. 11-13.
Glycymeris mortons, Groot, Organist and Richards, 1954, p. 41, pl. 33,

fig. 7.

Deseription.—Shell subeircular in outline, varying in size from
15 mm. to 40 mm, in diameter, the convexity of each valve being from
one-fourth to three-tenths the diameter ; very slightly oblique, the beaks
central in position. The internal casts compressed about the free margin
especially in adult shells, the margin strongly crenulate when well
preserved. The beaks strongly elevated and pointed, their lateral slopes
meeting in an angle varying several degrees either way from 90°; the
impression of the hinge-plate broad and arcuate, with 9 or 10 strong
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teeth on each side of the beak, directed at nearly right angles to the
inner margin of the hinge-plate, and with several smaller teeth in the
middle beneath the beak. Anterior and posterior muscular impressions
well defined, especially in the larger specimens. The shell substance
thick, marked externally with more or less irregular, concentric lines of
growth, and by regular radiating costae which are more or less inter-
rupted by the concentric lines upon partially exfoliated individuals.
The beaks approximate and the cardinal areas small with divergent
furrows. (Weller )

Remarks.—This is the common species of Glycymeris from the New
Jersey Cretaceous.

The New Jersey specimens are poorly preserved and according to
Stephenson (1923) may be the same as his @. whitleyensis which he
deseribed from the Black Creek formation of Nortk Carolina.

Range in New Jersey —

MERCHANTVILLE: 8,11, 15, 16, 17
MT. LAUREL—NAVESINK : 40, 46, 48, 49, 50
TINTON: 62, 63

Range outside New Jersey—Delaware, Maryland, North Carolina,
South Carolina, Georgia, Alabama, Mississippi.

Type.—Prairie Bluff, Alabama,

Glycymetis microdentus (Weller) 1907
Plate 14, Figure 10

Azxinea microdentus Weller, 1907, p. 416, pl. 35, figs. 10-11.

Description—Shell subeireular, attaining a length and breath of
21.5 mm, each in the largest specimen observed, the convexity of each
valve from one-fourth to three-tenths the diameter. The internal casis
somewhat compressed about the free marging, the margin very faintly
or not at all crenate. Beaks moderately elevated, pointed, and slightly
obligue, their lateral slopes meeting at an angle of about 90°; the im-
pression of the hinge-plate of moderate width, with 11 or 12 teeth on
each side of the beak, with several less distinct ones in the middle be-
neath the beak, the individual teeth on each side are slightly oblique
to the inner margin of the hinge-plate, the anterior and post-
erior rows are nearly straight or slightly convex, meeting beneath the
beak in a rounded angle. Both muscular impressions moderately de-
veloped. The external surface of the shell, as indicated by impressions,
is marked by fine, regular, radiating coste, and by more or less irregular
concentric lines of growth. The beaks are approximate and the cardinal
areas small. (Weller)

Remarks.—This species is very similar to 4. subeustralis, but may
!)e distinguished from it by its much smaller teeth which are arranged
in a broadly ~-—shaped hinge with the angle under the beak rounded,
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instead of in a breadly arcnate line. Another distinction is found in
the almost or wholly obsolete crenulations upon the interior of the
free margins of the valves,

Stephenson (1936, p. 373) suggests that this species might be close
to or identical with @. subcrenata Wade, but since the New Jersey
specimens are merely molds, it is impossible to make them cospecific,

'‘Range in New Jersey—

WENONAH: 34

Type—Crawfords Corner, N. J. NJSM 7672.

Glycymeris compressa (Weller) 1907
Plate 14, Figure 11

Azinea compressa Weller, 1907, p, 417, pl. 35, fig. 9.

Description.—Shell subcirenlar, the valves compressed, oblique,
the height of the type specimen 23 mm., its length about 25 mm., its
convexity 4 mm. The anterior margin from the beak to the middle of the
basal margin forms nearly a semicircle, the posterior margin is obli-
quely subtruncate above from the beak nearly to the middle of the
sheil, below which point it rounds into the basal margin. In the in-
ternal casts the free margin is strongly crenate; the heaks pointed, the
lateral slopes meeting in an angle of about 90°; impression of the
hinge-plate rather broad, with 10 or more rather strong teeth visible
on each side of the beak, the teeth are placed a little obliquely to the
inner margin of the hinge-plate, the anterior row is slightly arcuate,
the posterior row nearly straight. The posterior muscular impression
is slightly defined, the anterior one scarcely recognizable. The external
surface of the shell, as indieated by an impression, is marked only with
concentric lines of growth.

- Remarks—This species somewhat resembles A. subaustralis, but
besides being more oblique, it is & much more compressed shell. The
type consists of the nearly perfect east of the interior of a right valve
with the accompanying impression of the exterior. This specimen shows
no sign of radiating eostae upon the exterior, but assoeiated with itisa
very imperfect and much crushed impression of another individual,
possibly belonging to the same species, which preserves the impressions
of fine radiating costae upon at least a portion of the shell surface.
These costae are much finer than in &. mortoni. (Weller)

- Range in New Jersey—
RED BANK: 60
Type—Middletown, N. J. NJSM 7510,
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Family Pinnidae
Pinna laqueata Conrad 1858 .
Plate 15, Figures 1, 2

Pinna laqueata Conrad, 1858, Jour. Acad. Nat. Sci, Phil., 2nd ser. vol, 3,
p. 328,

Pinna laqueata, Whitfield, 1886, p. 81, pl. 16, figs. 1-2.

Pinna laqueate, Weller, 1907, p. 419, pl. 36, fig. 1, pl. 37, fig. 1.
Pinna laqueata, Gardner, 1916, p. 545, pl. 21, fig. 12,

Pinna laqueata, Groot, Organist and Richards, 1954, p. 41.

Deseription—* Shell of moderate size, very rapidly expanding from
the apex and ventricose, giving a subquadrangular section. Surface
marked by from 9 to 11 strong, simple, radiating ribs on the dorsal
portion, which are broad and rounded on the top and separated by very
broad concave interspaces. The lower or basal portion is marked by
very strong concentrie strie parallel to the margin, so very irregular as
to often form strong undulations of the surface. Line of division be-
tween the upper and lower sections of the valves very strongly marked
on the cast, often presenting the appearance of a distinet suture. Post-
erior margin of the shell apparently double, beeing deeply emarginate
or lobed at the line of division between the upper and lower portions of
the valve, The margin of the upper division is obliguely truncate, reced-
ing from below to the hinge-line, and strongly curved inward at the
central emargination. Liower section also strongly lobed and somewhat
rounded.”” {Whitfield.}

Remarks—The specimens of this shell have only been observed in a
fragmentary condition so that the full dimensions of the species cannot
be determined from actual observation, The largest specimen illus-
trated by Whitfield is 80 mm. in maximum height, and its length when
complete must have been 250 mm. or more. The species is most charac-
teristic of the Merchantville clay, but a few fragmentary individuals,
which seem to belong to the same species, have been recognized from
the Navesink marl. It is fairly common at Maple Shade.

Range in New Jersey—

MERCHANTVILLE: 10, 13, 15, 16

WOODBURY : 20, 24

MT. LAUREL-NAVESINK : 40, 46, 49, 57
Range outside New Jersey: Delaware, Mississippi.
Type—Owl Creek, Mississippi.
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Family Pedalionidae
*  Gervilliopsis ensiformis (Conrad) 1858
Plate 15, Figure 4
Plate 17, Figure 8

Gervillia ensiformis, Conrad, 1858, Jour. Acad. Nat. Sci. Phil., 2nd ser.

vol. 3, p. 328, pl. 34, fig. 10.

Gervilliopsis ensiformis, Whitfield, 1886, p. 73, pl. 15, figs. 8-11; pl. 16,

fig. 5.

Qervilliopsis ensiformis, Weller, 1907, p. 421, pl. 37, figs. 4-5; pl. 38,

figs, 1-3.

Gervilliopsis ensiformis, Wade, 1926, p. 51, pl. 18, figs. 1-3.
Gervilliopsis ensiformis, Groot, Organist and Richards, 1954, p. 42, pl.

3, fig. 3.

Description.—"*Shell of moderately large size and thickened, falei-
form, very oblique ; the body of the shell finally becoming parallel to the
hinge or even slightly recurved, narrowing posteriorly and flattened on
the surface. Hinge-line straight, short, not more than one-fourth the
length of the shell in grown individuals; posterior wing only moder-
ately elevated, and the posterior margin rapidly sloping backward from
its extremity to the body of the shell, anterior wing very slight, the
anterior end of the shell being squarely truncate at right angles to the
hinge. Beak of the shell small and terminal, elevated above the wing
and continuing in a ridge to the surface of the valve. Greatest width of
the shell opposite the posterior extremity of the hinge. Surface of the
shell lamellose, and marked by numerous concentrie varices of growth,
and on the basal portion of the richt valve indications of fine radiating
lines oceur. Hinge area moderately wide, marked by several transverse
ligamental pits, arranged at a little more than one-fourth of an inch
apart, and also by numerous obligue eorrugations. Museular imprints
large and obliguely situated, Substance of the shell highly nacreous
throughout and iridescent.”” (Whitfield.)

The dimensions of a large, nearly perfect individual illustrated by
‘Whitfleld, are: extreme length, 190 mm. ; length of hinge-line, 48 mm. ;
height at posterior extremity of hinge-line, 44 mm. ; greatest width of
body of shell, 35 mm,

Remerks—Some excellent specimens, with shell preserved, were
found many years ago in the Woodbury and Marshalltown formations.
Casts referred to this species occur in the Merchantville, Wenonah,
Navesink, and Red Bank.

Bange in New Jersey—
MERCHANTVILLE: 15, 16
WOODBURY:20,24
MARSHALLTOWN: 30
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WENCONAH: 35
MT. LAUREL-NAVESINK: 37, 43, 63
RED BANK: 59
Range outside New Jersey: Delaware, Maryland, Alabama, Tennes-
see, Mississippi.
Type.—Tippah County, Mississippi.

Gervilliopsis minima Whitfield 1886
Plate 17, Figure 11

Gervilliopsis minime Whitfield, 1886, p, 74, pl. 15, fig. 7.
Gervilliopsis minima, Weller, 1907, p. 423.

Description—‘Shell small, the only specimen observed, a cast,
measuring only a trifle over one inch in length, and less than three-
eighths of an inch in its greatest width. Shell elongate-elliptical, ex-
tremely chlique, slightly eurved, and the valves very ventricose. The
beaks, as shown on the cast, have been pointed, the area wide, and the
anterior hiatus has heen proportionally large and distinet. The mus-
cular scars are very distinet and well marked.’” (Whitfleld).

Remarks.~~This speeies was described as ‘‘a miniature of @. ensi-
formis, except in its greater ventricosity.’”’

Range in New Jersey—

NAVESINK: 43
Range cutside New Jersey: Mississippi
Type—Freehold, N. J. Lost.

Inoceramus proximus Tuomey 1854
Plate 15, Figures 6, 7; Plate 42, Figure 1

Inoceramus proximus Tuomey, 1854, Proc. Acad. Nat. Sci. Phil,, vol. 7,
p. 171,

Inoceramus sagensts, Whitfield, 1886, p, 76, pl. 14, fig. 15; pl. 15, figs.
1-2, (Not of Owen, 1854.)

Inoceramus prozimus, Weller, 1907, p. 424, pl. 40, figs. 1-6; pl. 41, fig. 1.

Inoceramus prozimus, Wade, 1926, p. 49, pl. 12, fig. 2,

Ingceramus prozimus, Qroot, Organist and Richards, 1954, p. 42, pl. 3,

fig. 8.

Description.—Shell in large examples attaining a height of 100 mm.
or more, and a length of 120 mm. or more. The valves subovate in out-
line, moderately convex, the hinge-line about two-thirds the length of
the shell, the beak but little elevated above the hinge-line, The anterior
margin sloping forward from the beak and rounding gradually into the
broadly rounded basal margin, posterior margin broadly rounded and
meeting the hinge-line in an obtuse angle. Surface of the ghell marked
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by more or less rounded or subangular, concentric undulations, which
are often somewhat irregular in the strength of their development and
in their distances apart. In addition to the undulations the surface of -
the shell is marked by fine concentric strie separated by intervals of
1 mm. or less.

Remarks.—This species is the common member of the genus in the
Merchantville clay-marl, and includes the two specimens illustrated by
Whitfield as I. sagensis. In Owen’s original deseription of I. sagensis,
which oceurs typically in the western faunas, it is distinetly stated that
the shell is not marked by concentric striations, while the New Jersey
examples always have these lines when the surface markings can be
geen; furthermore the valves of the easfern form are usually less
strongly convex than those of the western specimens. The concentric
stri are usually not recognizable upon the internal casts, although they
may sometimes be detected, but they can almost always be seen upon
the impressions of the outside of the shells. These stri® in most cases
seem to be slightly raised lines, but in one specimen from the Cliffwood
clay they are apparently impressed. One large example from Lenola
with a length of 135 mm,, has a broad, smooth area without undulations
around the free margins of the shell, a character which is sometimes
seen in other species of the genus and which doubtless represenis a
senile stage of growth. Among the various specimens examined, there
is considerable variation in the width of the spaces between the econcen-
tric undulations of the shell, and in some specimens these undulations
bifurcate anteriorly and more rarely posteriorly, (Weller)

Range in New Jersey— '

RARITAN:1

MAGOTHY: 5,6
MERCHANTVILLE: 8, 10, 15,16
WOODBURY : 23, 25
MARSHALLTOWN: 28

Range outside New Jersey :—Delaware, Tennessee, Mississippi, Ala-
bama, Texas, North Carolina (7).

Pype.—Columbus, Miss,

Inoceramus quadrans Whitfield 1886
Plate 15, Figure 5
Ingceramus sagensis, var. quadrans Whitfield, 1886, Pal. N. J., p. 79,
pl. 14, fig, 16.
Inoceramus quadrans Weller, 1907, p. 426, pl. 39, fig. 1.

Description.—Shell moderately convex, subgquadrangular, broadly
subovate, the dorsal and ventral margins subparallel or slightly divere-
ing posteriorly. The beak large and prominent, produced beyond the
binge-line. Anterior margin truncate to a point below the middle, and
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forming with the hinge-line nearly a right angle; below the middle it
rounds into the nearly straight basal margin, which in turn posteriorly
passes with a regular eurve into the posterior margin which is rounded
below and obliquely subtruncate above, meeting the posterior extremity
of the hinge-line in an oblique angle. The surface is marked by some-
what irregular subangular undulations which are more erowded and
less distinet towards the umbonal region, those on the outer portion
of the shell being rather widely separated. ‘‘The middle of the cast
for about two-thirds the width is marked by strong, rather deep pits,
connected by shallow furrows, showing that the interior of the shell
was covered with strong pearl-like protuberances.’” (Whitfield).

The dimensions of the type specimen are: length, 102 mm. ; height -
from hinge-line to basal margin, 78 mm.

Remarks—Whitfield described this as a variety of I. sagensis, but
it is definitely distinct. Furthermore, the specimen regarded by Whit-
field as 1. sagensis is actually I. prozimus (see p. 95) I. quadrans is
characterized by its truncate anterior margin and subquadangular
form, It is known only from the type specimen,

Range in New Jersey—

MERCHANTVILLE: 13

Type.—Near Burlington, N. J.; ANSP 18710,

Inoceramus conferfim-annuletus Roemer 1849
Plate 15, Figure 8 ; Plate 18, Figure 10

Inoceramus confertim-anmulatys Roemer, 1849, Texas, p. 402.

Inoceramus barabini Whitfield, 1886, p. 75, pl. 15, figs. 3-5. (Not I.
barabini Morton)

Inoceramus confertim-annulatius, Weller, 1907, p. 427, pl. 39, figs. 2-5.
Inoceramus conferiim-annulatys, 1 Gardner, 1916, p. 547,

Description.—*‘Shell of only moderate size, transversely ovate or
elliptical, with moderately to prominently convex valves. Beaks large,
only slightly projecting beyond the line of the hinge, and situated near
the anterior end. Hinge-line two thirds as long as the shell, and rapidly
rounding at the posterior extremity into the posterior margin, which
is more broadly rounded than the anterior extremity. Basal line gently
and somewhat gradually arcuate, but more rapidly curving upward
near the anterior part. Surface of the shell marked by regular concer-
trie, rounded undulations parallel to the margin of the valve, and sep-
arated by concave interspaces, Near the outer limits of the valve the
undulations become more irregular, as if taking on old-age characters.”’
{Whitfield.)

The dimensions of the two specimens illustrated by Whitfield are:
length, 5¢ mm. and 50 mm. ; height from hinge-line to ventral margin,
39 mm. and 36 mm.; convexity of the larger specimen, 14.5 mm. .
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Remarks.——The specimens seem to agree most closely with 7. con-
fertim-annulatus Roem., described from the Eagle Ford shales of
Texas, and have therefore been so identified, ; they resemble I. prozimus
and I. eonfertim-annuletus much more elosely than they do 1. berabind.
The species is apparently somewhat rare as it has been met with only
rarely in the recent colleetions.

Range in New Jersey—
MT. LAUREL-NAVESINK 41, 43, 47, 53

Range outside New Jersey.—Maryland, Texas, Delaware.

Type locality—New Braunfels, Texas; University of Bonn
{Germany), 114,

Inoceramus pro-obliqua Whitfield 1886
Plate 15, Figure 9

Inoceramus pro-obligue Whitfield, 1886, p. 80, pl. 14, fig. 17.
Inoceramus proobliqua, Weller, 1907, p. 428, pl, 38, fig. 4.

Deseription—*Shell somewhat helow the medium size for the
genus; subovate in outline, the axis of the shell being directed forward
of 2 right angle to the hinge-line, instead of backward as is usnal with
nearly all shells. Hinge-line shorter than the width of the body of the
shell and forming an angle of about 110° to the axis of the valve. Left
valve, the only one known, extremely ventricose, with a rather small
beak, which is but little elevated above the line of the hinge, and sitnated
in advance of the anterior margin of the valve. Height of the valve a
little greater than its extreme width or length. Surface of the cast
merked by numerous, regularly inereasing coneentric undulations,
which are moderately sharp on the crests and the interspaces broadly
concave. There are also indications of radiating lines along the middle
of the valve, as in many species of the genus.”” (Whitfield.)

The dimensions of the type specimen are: length, 42 mm.; height,
45 mm.

Remarks—This species of Ingceramus is remarkable in that the
line of obliquity is directed forward in passing from the beak to the
basal margin instead of backward as is usually the case. The species
was established upon a single individual, and it has not been met with
in any of the recent collections.

Known only from the single specimen.

Range in New Jersey—
NAVESINK: 41

Type locality—Holmdel, N. J. NJSM 9677.
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Inoceramus ? perovalis Conrad 1852
Plate 15, Figure 3

Inoceramus perovalis Conrad, 1852, Jour. Acad. Nat. Sci. Phil. ser. 2,
vol. 2, p. 299, pl, 27, fig, 7.

Inoceramus perovalis, Whitfield, 1886, p. 80.
Inoceramus § perovalis, Weller, 1907, pl. 38, fig. 5.

Inoceramus perovalis, Groot, Organist and Richards, 1954, p. 42, pl. 3,
fig. 9.

Description.—Shell small, almost regularly oval, the width and
height being nearly as six and seven. Valves nearly equally convex,
the right side perhaps a very trifle more convex than the left. Hinge-
line comparatively long when the oval form is considered, being about
three-fifths as long as the greatest width of the shell and obligue to the
axis of the valve. Beak of the right valve sharp, projecting much be-
yond the line of the hinge, giving a proportionally broad or high hinge
area, and on the cast, which is the eondition of the type specimen, shows
the single strong ligamental depression opposite the apex. Surface
of the shell, as indicated on the cast, marked by proportionally distinct
concentrie lines parallel to the margin of the valves.

In form this species is very distinet from any other deseribed, and
cannot well be confounded with them ; the obliquely oval form, only a
little deflected from an ereet position, is also quite distinctive., The
only individual known is the type specimen figured by Mr. Conrad, as
above cited, and is entirely a cast with the left valve imperfect. In
size, it is less than one and three-eighth inches in height, measuring
along the axis of the valve, by a little more than one and one-eighth
inches in width, The remarkable height of the hinge area and the im-
pression of a single ligamental pit is somewhat peculiar and gives one
some doubt as to its true affinities with the ordinary forms of Inocera-
mus.

Range in New Jersey—
“NEW JERSEY™’

Type—(Liabels say both ‘‘New Jersey’” and ‘‘Chesapeake &
Delaware Canal’') ANSP 18803,

Inoceramus sp.
Plate 16, Figure 1

An impression of a specimen of Inoceramus, too poorly preserved
for specific identification, is in the collection of the Wagner Free
Institute of Science from the Merchantville formation at Lenola, N. J.
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Family Pteriidae
Pteria petrosa (Conrad) 1853
Plate 16, Figure 2

Avicenla petrosa Conréd, 1853, Jour. Acad. Nat. Seci. Phil,, 2nd ser,,
vol. 2, p. 274, pl. 24, fig. 15,

? Awvicula linguaeformis, Evans & Shumard, 1854, proe. Aead. Nat. Sei,
Phil., p. 163.

Pieria petrose, Whitfield, 1886, p, 68, pl. 14, fig. 10,
Ptieria petrosa, Weller, 1907, p. 429, pl. 42, figs. 1-2.
Pteria petroso, Gardner, 1916, p. 548, pl. 21, fig. 10,
Pteria petrosa, Stephenson, 1923, p, 131, pl. 27, figs. 5-6.
. Pteria peirosa, Wade, 1926, p. 51, pl. 13, fig. 7.

Description.—Shell oblique, winged in front and behind, the hinge-
line straight with the beaks in front of the middle. Both valves rather
strongly convex, but the left a little more so than the right. Posterior
wing compressed, of moderate length, pointed behind, its posterior
margin coneave; anterior wing narrower, pointed in front, less com-
pressed than the other, its free margin nearly straight or slightly eon-
cave; in the right valve it is separated from the body of the shell by a
narrow and shallow suleus which extends from the anterior side of the
beak downward and usually a little obliquely backward to the antero-
ventral margin; just in front of the marginal extremity of this suleus
the surface is slightly bulged so as to leave g byssal opening between
the valves. The antero-ventral margin slopes obliquely backward from
the anterior extremity of the hinge-line; it is slightly concave to the
base of the anterior wing beyond which point it becomes slightly convex,
curving more and more below into the rounded postero-basal margin;
the posterior margin oblique below and sinuate above. Surface of the
shell marked only by concentric lines of growth which are ineonspicuous
on the internal casts,

The dimensions of a large specimen are: length from the anterior
" extremity of 'the hinge-line to the postero-basal margin, 51 mm.;
length of hinge-line, 37 mm.; distanee of beak from the anterior ex-
tremity of hinge-line, 12 mm. ; convexity of right valve, 10 mm,
(Weller)

Remarks—This species oceurs in nodules in the Clifftwood locality
and less commonly at the top of the Wenonah sand. The species shows
variation in the obliquity of the shell and also in the extension of the
posterior wing, although the variition in this latter character may be
more apparent than real on account of imperfections on the specimens.

These New Jersey specimens do not seem to possess any characteri-
stics to distingish them from the weslern shell deseribed as Awvicula
linguaeformis, and that name must undoubtedly be considered as a
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synenym of Conrad’s species. Some of the New Jersey specimens are
a little more oblique than the western shell as illustrated by Meek, but
others possess essentially the same form.
Range in New Jersey—
MAGOTHY: 5, 6
WENONAH : 34, 35
Range outside New Jersey.—Delaware, Maryland, Tennessee, North
Carolina, South Carolina, Mississippi (Western Interior ).
Type—Chesapeake and Delaware Canal, Del. Lost.

Pteria laripes (Morton} 1834
Plate 18, Figure 1

Avicula laripes Morton, 1834, Synop. Org. Rem. Cret. Gr. U.8. p. 63,

plL. 17, fig. 5.
Pteria laripes, Whitfield, 1886, pl. 14, fig. 9.
Pteria laripes, Weller, 1907, p. 431, pl. 42, fig. 3.
Pterig laripes, Groot, Organist and Richards, 1954, p. 42, pl. 3, fig. 10.

Description—“Shell of but moderate size, oblique ovate and
moderately convex, with rather prominent beaks. Hingé less than half
the length of the body of the shell, forming on the posterior side a
proportionally large wing, which is obtusely pointed at the extremity
and only shallowly sinuate on the outer margin between the hinge
line and body of the shell. Anterior wing unknown. Surface of the
shell, on the left valve, strongly marked by distant elevated radii,
which seem to have been alternately coarse and fine on the posterior
half of the valve, judging from the only cast examined, and equal
in strength and moderately eurved forward on the anterior half;
while the margin of the valve seems to have been marked by strongly
projecting points corresponding to the ribs.”” (Whitfield.)

Remarks—There is some question as to the occurrence of this
species in New Jersey. The specimen used by Whitfield is probably the
type of the species which was said to have come from Delaware by
Morton in connection with his original deseription ; however, the label
in The Academy of National Sciences says hoth New Jersey and Dela-
ware.

Range in New Jersey—

““‘New Jersey'’
Range outside New Jersey-—Delaware.
Type—"*New Jersey and Delaware’’ ANSP 18714,

Pteria navicula Whitfield 1886
Plate 16, Figure 4 ; Plate 18, Figure 2
Pteria navieule, Whitfield, 1886, p. 70, pl. 14, fig. 8.
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Pteria navicula, Weller, 1907, p. 432, pl. 42, fig. 4.

Description—'‘Shell of small size, the greatest length heing less
than half an inch; very oblique and angularly ventricose, the height
scarcely more than half the length. Hinge line nearly as long as the
body of the shell, mucronate and slightly prolonged at the posterior
extremity, which is separated from the body of the shell by a slight
sinuosity. Anterior wing, if any, not preserved on the specimen; but
the shell, although somewhat imperfect, does not appear to have been
winged on the anterior side. Posterior extremity of the body of the
(left) valve obtusely pointed, and the anterior end narrowly rounded
from the extremity of the cardinal line. Basal line broadly curved
gradually descending from the anterior end to sbout the posterior
third of the length, where it again rises to the extremity. Beaks small,
rising a little above the hinge line, and prominently ventricose. Surface
of the shell marked only by concentrie strim, so far as can be determined
from the partially exfoliated individual. Right valve unknown.®’
(Whitfield.)

Remarks.—Described from a single left valve from Haddonfield. A
gingle specimen from Middletown has also been reported.

Range in New Jersey—

WOODBURY: 24
RED BANK: 60

Type—-Haddonfield, N. J. ANSP 18753.

Pteria sp.
Plate 16, Figure 3

One smooth cast of a pelecypod from the Chesapeake and Delaware
Canal in the collections of the Academy is referred to the genus Pieria
without any attempt at specifiec identification.

Figured specimen.—Chesapeake and Delaware Canal, Del; ANSP
19353.

Phelopterio dalli {Stephenson) 1936 ¥
Plate 42, Figures 5, 7
Pterig § dalli Stephenson, 1936, Bull. Geol. Soe. Amer, Vol. 47, p. 389,
pl. 3, figs, 19-20.
Phelopteria dalli Stephenson, 1953, U, 8. Geol. Surv. Prof. Paper 242,
p. 68, pl. 14, figs. 4-14, 1952—1953.
? Phelopteria dallt Stephenson, 1954, p. 29, pl. 6, figs. 18, 19.

This species is represented in the collection from the southern pit
of the New Jersey Clay Produets Co. {USGS 19014} by incomplete
internal molds only, including 5 left valves and 1 right valve. The left
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valves range in size from a small shell 104+ mm, loug to one 30+ mm.
long, and the right valve pertains to a large shell 504 mm. long. In
form these molds are similar to, if not indentical with, Phelopteria dalli
(Stephenson), a species dredged from a depth of 200 fathoms in the
Atlantic Ocean on Banguereau Bank off the east coast of Nova Secotia.
Two of the incomplete molds, a left valve and a right valve, are shown
in the illustrations. (Stephenson.)

Range in New Jersey—
RARITAN:1b

Range outside New Jersey—Banquereau, Texas,
Type~—Banguereau, off Nova Seotia; Yale Peabody Museum 14811.

Meleagrinella abrupta (Conrad) 1853
Plate 17, Figures 6, 7

Avicwla abrupta, Conrad, 1853, Jour. Acad. Nat. Sci. Phil,, 2nd ser.,
vol. 2, p. 274, pl. 24, figs. 5-6.

Meleagrinelle abrupte, Whitfield, 1886, p. 72, pl. 14, figs. 11-14,

Meleagrinella abrupta, Weller, 1907, p. 433, pl. 42, figs. 5-9.

Description.—‘ Shell small, inequivalve, rhombo-quadrate in out-
line, the hinge-line long and straight, reaching nearly the entire length
of the shell, beaks small, situated at about the anterior third or fourth
of the length of the hinge ; that of the left valve rising a little above the
cardinal line, and that of the right just to its margin. Right valve with
a deep notch-like slit on the anterior side just below the hinge, with a
narrow, deep groove running from it to the apex of the valve on the
exterior surface. Left valve provided with an internal fold, quite indis-
tinet except under a glass, on the anterior side of the beak, which cor-
responds to the byssal noteh of the right valve, Anterior margin of the
valve somewhat regularly rounded ; basal margin broadly rounded, and
the posterior obliquely truncate, passing backward slightly from the
hinge extremity to the postero-basal line. Surface of the valves smooth
or very finely lamellose, and marked with concentric undulae. When
not at all worn or macerated the surface of the left valve shows indistinet
thread-like interrupted, radiating lines which remind one very strongly
of those seen on species of Placunomya.”’ (Whitfield).

The dimensions of the right valve illustrated by Whitfield are:
length, 14.5 mm, ; height, 12 mm.

Remarks.—Very rare and not found recently.

Range in New Jersey—
MT. LAUREL-NAVESINK : 41, 43

Type.—Nimrod Woodward’s farm near Holmdel, N.J. ANSP 19670.
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Family Pulvinitidae
Pulvinites argenteus Conrad 1858 ¢
Plate 18, Figure 11

Pulvinites argenteus, Conrad, 1858, Jour. Aead. Nat. Sci. Phlla 2nd Ser.
vol. 3, p. 330, pl. 34, fig. 5.

Pulvinites sp., Carter, 1937, Maryland Geol. Surv. Vol. 13, p 2:)5

Pulvinites argenteus, 1 Groot, Organist and Richards, 1954, p. 41, pl.

3 fig, 11.

Carter reported Pulvinites sp. from the Crosswicks formation in
the spoil bank east of Summit Bridge along the Chesapeake and Dela-
ware Canal. A comparison of Carter’s specimen with specimens of P.
argenteus from Tippah County, Mississippi (ANSP 19998) suggests
that the Delaware specimen be tentatively referred to this species.

P, argenteus has been reported previously from the Ripley forma-
tion at Coon Creek, Tennessee, and the Chattahoochee River, Georgia
and Alabama, the Providence sand of the Chattahoochee River, the Owl
Creek formation of Mississippi, the Nacatoh sand of Arkansas and the
Corsicana marl (Navarro) of Texas. If the Delaware specimen be
rospecifie with the southern forms, it is stratigraphically lower than
previously reported. No other specimens of Pulvinites have been re-
ported from the Atlantic Coastal Plain.

Type—0Owl Creek, Mississippi; lost.

Family Ostreadae
Ostrea cretacea Morton 1834 (1)
Plate 16, Figure 7

Ostrea cretacea, Morton, 1834, Synop. Org. Rem. Cret. Gr. T.8,, p. 52,
pl. 19, fig. 3.

? Ostrea cretacea, Weller, 1907, p. 434, pl. 42, fig. 11,

Ostrea cretacea, Stephenson, 1923, p. 135, pl. 28, figs. 8-17.

Deseription—""Shell suboval to subtriangular in outline, the height
greater than the length, compressed to moderately ventricose ; left valve
more ventricose than the right valve, Shell wall moderately thick. Beaks
situated centrally; on the left valve the beak varies from dull and non
prominent to pointed and rather prominent; on the right valve the beak
is small and nonprominent., Dimensions of the type specimen, a left
valve : Length 24 mm._, convexity 6 mm. Hinge on left valve triangular,
subequilateral, erossed by concentric growth lines, Ligament pit tri-
angular, deeply impressed, broad &t the inner margin, Hinge on right
valve triangular, smaller than on ieft valve, with the base longer than
the sides. Ligamental pit shallow. Adductor scar below the midheight
and toward the posterior margin. Anterior and posterior margins
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straight or eurved and diverging from the hinge extremities; ventro
margins typically rather sharply rounded. The margin of the left valve
overlaps the margin of the right valve, but the two valves meet ap-
proximately in a plane.’”’ (Stephenson)

Remarks.—Stephenson believes that the New Jersey specimens are
too poorly preserved for positive identification with this species.

Bange in New Jersey—
MAGOTHY: 5

Range outlside New Jersey—
North Carolina, South Carolina, Georgia, Alabama, Arkansas.

Type.—Erie Bluff, Alabama; ANSP 2270.

Ostrea congesta Conrad 1843
Plate 16, Figures 8, 9

Ostrea congesta, Conrad, 1843, Nicollet’s Rep. Expl. N.W. p. 167,
# Ostrea congesta, Weller, 1907, p. 435, pl. 43, fig. 16.
Ostrea congesta, Stephenson, 1941, p. 105, pl. 13, figs. 6-13.

Description.—Shell small, the individuals often crowded closely to-
gether in considerable numbers, so as to assume quite irregular forms,
Surface of attachment of the lower valve large, bevond which the margin
of the shell is abruptly deflected upward at right angles to the attached
portion ; upper valve flat or a little concave, having the form of the
attached portion of the lower valve.

The dimensions of a speeimen referred to the species are: length,
12,5 mm. ; width, 15 mm,

Remarks~—Weller questionably identified this species from New
Jersey. ‘‘The species may be recognized by the proportionately large
area of attachment with the abruptly deflected marging of the lower
valve.’”’

Range in New Jersey—
MAGOTHY:5

Range outside New Jersey: Gulf Coast, ‘“Western Interior.”
Type.—‘Cretaceous marls on the Missouri’’; lost

Ostrea panda Morton 1833
Plate 16, Figures 5, 6

Ostrea panda, Morton, 1833, Am. Jour. Sci,, 1st ser., vol. 23, p. 293.

Ostrea panda, Whitfield, 1886, p. 30.

Ostrea panda, Weller, 1907, p. 437, pl. 42, fig. 10.

Ostrea panda, Stephenson, 1941, p. 104, pl. 15, figs. 3-8,

Ostrea panda, Groot, Organist and Richards, 1954, p. 42,
Deseription.—Shell rugose, irregularly subovate in outline; the
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dimensions of a nearly complete lower valve are: height, 21.5 mm.;
width, 26 mm. ; free margins of the valves corrugated by rather broad,
rounded plications which do not extend to the beak, those towards the
cardinal margins becoming smaller; shell also marked by more or less
irregular econcentric lines of growth which are sublamellose upon some
portions of the valve; beak rather sharply pointed and separated frem
the hinge-line by a flat, triangular, cardinal area whose surface lies
nearly at a right angle to the general plane of the valve. The upper
valve not recognized in the New Jersey collections, (Weller)
Remarks~—This species was originally deseribed from the Cretaceous
of Delaware and later was found at various Eocene localities in South
Carolina and Alabama.
Range tn New Jersey—
MARSHALLTOWN: 28, 29
Range outside New Jersey—
Delaware (Mount Laurel-Navesink), Alabama, Tennessee,
Texas, Arkansas; also Eocene of South Carolina and
Alabama.

Type.—Saint Georges, Delaware; apparently lost.

Ostrea subspatulata Forbes 1845
Plate 16, Figure 10

Ostrea subspaiulate Forbes 1845, Quart. Jour, Geol. Soe. Lond., vol. 1,
p. 61, text figs. pp. 61-62,

Ostrea subspatulate, Whitfield, 1886, p. 32, pl. 3, fig. 14.
Ostrea subspetulata, Weller, 1907, p. 440, pl. 42, fig, 15.

Ostrea subspatulate, Gardner, 1916,p. 561, pl. 23, fig. 3; pl. 24, fig. 1.
Ostrea subspatulata, Stephenson, 1923, p. 158, pl. 40-41,

Desceription.—Shell subovate in ontline, higher than wide, usually
" widest below the middle, the dimensions of a nearly complete cast of
the interior of a lower valve are: length, 45 mm. ; width, 31 mm. Lower
valve strongly arcuate longitudinally, the cast nearly smooth or with
a few obscure concentric undulations, the museular impression large,
situated in the lower left-hand quarter of the cast. The impressions of
the exterior of the shell show rather strong concentric undulations.
Remarks—In New Jersey this species is only known in the form of
casts, none of which have been observed to attain so large dimensions
as some of the exampies from the South. The most characteristic
feature of the species is its strongly arcuate form longitudinally, a fea-
ture which is even more eonspicuous in the shell itself than in the casts
hecause of the great thickening of the shell in its central part. (Weller)

Range in New Jersey—
WENONAH: 34, 35
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Range outside New Jersey—
Maryland, North Carolina, South Carolina, Alabama, Georgia,

Mississippi, Arkansas,
Type—South Washington, N. C.; lost.

Ostrea monmouthensis Weller 1907
Plate 16, Figures 11, 12, Plate 19, Figure 1

Ostrea monmouthensis Weller, 1907, p. 442, pl. 43, fig. 15.

Ostrea monmouthensis, Gardner, 1916, p. 558, pl. 23, figs, 4-5,

Ostrea monmouthensis, Wade, 1926, p. 54, pl. 14, figs. 6-8,

Ostrea monmonthensis, Groot, Organist and Richards, 1954, p. 43, pl. 3,
fig. 12, .
Description—Shell slightly oblique, subovate in outline, the dimen-

sions of the type specimen being : length, 28 mm. ; width, 22 mm. Upper

valve depressed convex, nearly smooth, marked only by inconspicuous
concentric lines of growth. Along the ventral margin the edge is folded
into sharply angular teeth which do not extend as plications into the
body of the shell, these tooth-like crenulations becoming smaller and
at last disappearing upon the lateral margins of the shell. Lower valve
not known, (Weller)
Range in New Jersey—
MT. LAUREL-NAVESINK : 40, Arneytown.
Range outside New Jersey—
Delaware, Maryland, Tennessee,
Type.—Crawfords Corner, N, J.; NJSM 7619,

Ostrea tecticosta Gabb 1860
Plate 16, Figure 13, 14

Ostrea tecticosta, Gabb, 1860, Jour, Acad, Nat. Sci. Phil. 2nd ser, vol. 4,

p. 403, pl. 68, figs. 47-48.

Ostrea tecticosta, Whitfield, 1886, p. 33, pl. 3, figs. 1-2.

Ostrea tecticosta, Weller, 1907, p. 443, pl. 43, figs. 17 (1), 18, 19.
Ostrea tecticosta, Gardner, 1916, p, 560, pl, 24, figs, 24,

Ostrea tecticosta, Stephenson, 1923, p. 143, pl. 38, figs. 1-9.
Ostrea tecticosta, Wade, 1926, p. 54, pl. 14, figs. 4-5.

Ostrea tecticosta, Stephenson, 1941, p. 107,

Description—**Shell small, elongate, oval, ovate or irregularly
elliptical in outline, slightly curved, with a small, strongly-twisted
beak and moderately-sized ligamental area on the lower valve. The
lower valve usually shows a large cicatrized area of attachment and
is strongly plicated, the plica being usually sharply rounded and very
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rugose from concentric lamellose lining., The inner margins of the
valves are also crenulated on the upper half or two-thirds of their
length, and more minutely so on the inner border at the junction of
the valves just below the ligamental area. Musecular sear large, but
only moderately marked. Upper valves slightly eonvex and destitute
of plications except ncar the border.”” (Whitfield.)

Remarks—1In general these Wenonah specimens somewhat resemble
the 0. larva type of oysters, but the lower valve was apparently attach-
ed uniformly by a much larger area than any of the New Jersey forms
here referred to O. falcata, 0. mesenierica, and 0. nasuta.

Range in New Jersey—

WENONAH: 35
HORNERSTOWN : Harrisonville, N. J.

Range outside New Jersey—

Maryland, North Carolina, South Carolina, Georgia, Alabama,
Mississippi, Tennessee, Arkansas, Texas,

Type—Cotype-N. J.; ANSP 18761. Cotype-Tennessee;
ANSP 13808,

Ostrea falcata Morton 1830
Plate 19, Figures 2, 3

Ostrea falcata, Morton, 1830, Jour. Acad. Nat. Sei. Phil,, 1st ser., vol. 6,
p. 50, pl. 1, fig. 2.
Ostrea larva, Lamarck, Cook, 1868, Geol. N. J., p. 375, text fig. Not of
Lamarck.
Ostrea larva, Whitfield, 1886, (in part) p. 34, pl. 3, figs. 5-6
(not figs. 3-4).
Ostrea falcate, Weller, 1907, p. 444, pl. 43, figs. 3-6.
Ostrea larva var. faleate, Gardner, 1916, p. 552, pl. 22, fig. 4.
Ostrea falcata, Stephenson, 1923, p. 154, pl. 39, figs. 1-10,
Ostrea falcata, Wade, 1926, p. 155, pl. 14, figs, 9-13,
Ostrea falcata, Stephenson, 1941, p. 111, pl. 14, figs. 7-8,
Ostrea falcata, Groot, Organist and Richards, 1954, p. 42, pl. 3, fig. 13.
Description.—Shell of medium size, laterally arcuate. The dimen-
sions of an average specimen are : length along the arcuate median line
from beak to posterior extremity, 47 mm,; distance between beak and
posterior extremity, 28 mm. ; width of shell at middle, 16 mm. ; length
of hinge-ling, 20 mm. Shell usually more or less strongly auriculate,
the ears subequal or with one ear somewhat larger than the other.
Hinge-line straight. Shell marked with from seven to ten deep plica-
tions which originate along the lower or convex margin and extend
nearly to the bheak, not leaving a eonspieuous non-plicate central area,
the plications towards the anterior hinge extremity decreasing re-
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gularly in size; along the upper or concave margin the shell is marked
by a series of short, marginal plications, Lower valve moderately con-
vex, with a small scar of attachment; upper valve muech flatter, its
plications similar fo those of the lower valve.

Remarks.—This species, as observed in New Jersey, is most abund-
antly represented in the Marshalltown marl, where it sometimes oceurs
in innumerable individuals. In its laterally arcunate form it resembles
0. mesenterica, but it differs from that species in its larger size, and in
its more strongly plicated shell, there being no eentral non-plicate area
as in that species. The specimens vary greatly in the form and size of
the aurieulations, and to some extent in the number of plications, but
not so much in this latter respect as does 0. mesenterice. Both of thesc
speeies have usually been considered as members of a single species, 0.
larva, but they are clearly distinet, and are for the most part restricted
to different geologic horizons, and in the New Jersey faunas, at least,
do not have intermediate conneeting forms. Their relationship to the
true Q. larve must be investigated. (Weller)

Range in New Jersey—
MARSHALLTOWN:; 28, 32
MT. LAUREL-NAVESINK: 38, 47, 48
Range outside New Jersey—
Delaware, Maryland, North Carolina, South Carolina, Georgia,
Alabama, Mississippi, Tennessee, Arkansas, Texas,
Type—Label says *‘ New Jersey’’, although Morton says
St. Georges, Delaware ; ANSP 19351,

Ostrea mesenterica Morton 1834
Plate 16, Figures 16, 17

Ostrea falcata var. B (0. mesenterice) Morton, 1834, Synop. Org. Rem,
Cret. Gr. U. 8, p. 51, pl. 9, fig. 7.

Ostrea larva, Whitfield, 1886, (part) p. 34, pl. 8, fig. 7 (not figs. 3-6).

Ostrea mesenterica, Weller, 1907, p. 446, pl, 43, figs, 9-14.

Ostrea larva var. mesenterica, Gardner, 1916, p. 555, pl. 22, figs. 6-8;
pl. 23, figs. 1-2,

Ostrea mesenterica, Stephenson, 1941, p. 113, pl. 16, figs. 7-9.

Ostrea mesenterica, Groot, Organist and Richards, 1954, p. 42, pl.3,
fig. 14.

Description.—Shell small, laterally arcuate. The dimensions of an
average specimen are: length along the arcuate median line from the
beak to the posterior extremity, 32 mm.; distance between beak and
posterior extremity, 26 mm.; width of shell at middle, $ mm. Sheil
usually auriculate, the ears variable in size and sometimes nearly ob--
solete, the posterior usually larger than the anterior. Shell strongly
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plicate along its lower convex margin, the plications variable in number
and size, not extending into the median portion of the shell, those near
the hinge-line notably smaller than those in the middle of the shell;
the plications of the upper coneave margin much smaller than those of
the convex margin. Central area of the shell marked only by the con-
eentrie lines of growth. Lower valve moderately convex, the scar of
attachment variable, but usually small and restricted to the apical
region ; upper valve flat.

Remarks—This little oyster is extremely abundant in the Navesink
marl, and has not been observed in any of the beds below that horizon
in New Jersey. It is one of several forms of the type of 0. lgrva in the
New Jersey faunas, and can always be distinguished by its small
size and the nonplicate central area of the shell. The number of plica-
tions along the convex margin is exceedingly variable, a fact which can
be best observed in the larger plications along the lower or convex
margin of the shell, excluding the smaliler ones near the extremity of
the hinge-line, the number varying from four to 2s many as nine or ten.
(Weller)

Range in New Jersey—

MT. LAUREL-NAVESINK : 37, 38, 39, 40, 41, 42, 45, 47, 48, 49,
b3, b4

RED BANK: 59

TINTON: 63

Range outside New Jersey—

Delaware, Maryland, Alabama, Mississippi, Arkansas, Texas.

Type—Shrewsbury, N. J.; lost.

Ostrea nasuta Morton 1834
Plate 16, Figure 15

Ostrea falcata Var. A (0. nasuta) Morton, 1834, Synop. Org. Remains.
Cret. Group. U.S. p. 51, pl. 9, fig. 6.

Ostrea nasute, Gabb, 1861,, Synop. Moll. Cret. Form. p. 209,

Ostrea larva var, nasuta, Whitfield, 1886, p. 35, pl. 3, figs. 3-4.

Ostrea nasuta, Weller, 1907, p. 447, pl. 43, figs. 7-8.

Ostrea larva var. nasuta, Gardner, 1916, p. 554, pl. 22, fig. 4.
Description—Shell of medium size, laterally arcuate. The dimen-

sions of & rather small individual are: length along the median line

from beak to posterior extremity, 45 mm.; distance between beak and

posterior extremity, 21 mm., width of shell at middle, 17 mm., length

of hinge-line, 12 mm. Shell more or less strongly auriculate, the auri-

culations variable in size. Hinge-line straight. Shell surface marked

by from four to seven profound and broad plications along the lower

or convex margin, which rapidly die out, leaving the central area of the

shell nonplicate ; the upper or eoncave margin marked by much smaller,

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 111

short, marginal plications or denticulations. Lower valve moderately
convex, with a small scar of attachment ; upper valve flat, Entire sur-
face of both valves marked by fine, more or less irregular, concentric
lines of growth,

Bemarks.—This species is a close ally of 0. mesenierica. The two
species agree in having the median portion of the shell nonplicate, but
0. nasute is a much larger and coarser shell, with broader and more
profound plications. It should, perhaps, be considered only as a varietal
form of Q. mesenterica, but is for the most part characteristic in
New Jersey, of higher beds than the Navesink marl, where that species
is most abundant. The two forms nsually do not oceur in association,
and it is at least convenient to have a special name for the designation
of this form. {Weller)

Range in New Jersey—

MT, LAUREL-NAVESINK : 38, 48

RED BANK : 60

TINTON: 62, 65
Range outside New Jersey: Delaware, Maryland
Type—Saint Georges, Delaware ; lost

Ostrea plumosa Morton 1833
Plate 17, Figures 9, 10; Plate 18, Figure 3; Plate 19, Figures 4-6

Ostrea plumosa, Morton, 1833, Amer. Jour. Sei. ser. 1, vol. 23, p. 293.

Ostrea denticulifera, Conrad, 1858, Jour. Acad. Nat. Sei. Phila. vol, 3,
p. 330, pl. 34, figs. 1, 8.

Ostrea plumose, Whitfield, 1886, p. 30, pl. 3, figs. 12, 13,

Ostrea denticulifera, Whitfield, 1886, p. 29, pl. 3, figs. 8, 9.

Ostrea plumosa, Weller, 1907, p. 439, pl. 42, figs. 16-18.

Ostrea crenulimarginate, Weller, 1907, p. 441, pl. 42, figs, 12, 13
{not of Gabb),

Ostrea denticulifera, Weller, 1907, p. 436, pl. 43, figs. 1, 2,

Ostreq plumosa, Gardner, 1916, p. 556.

Ostrea plumaose, Stephenson, 1923, p. 147, pl. 38, figs, 14-17, pl. 39,
figs, 11-15.

Ostrea plumosa, Wade, 1926, p, 53, pl. 14, figs. 1-3, 7.

Ostrea plumosa, Stephenson, 1941, p. 109, pl. 16, figs, 4-6.
Description—Shell variable in shape and outline, being subtri-

angular, subevate, and subcircular in different individuals. Shell wall

thin to moderately thick, Left valve compressed and generally attached

over the greater part of its area to some object ; right valve compressed

to moderately ventricose. In typical specimens the midline of the shell

ig eurved or even sinuous, but in this character the species is extremely
variable.
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Hinge variable in shape, but in general triangnlar and crossed by
numerous concentric growth lines; ligamental pit on left valve more
deeply impressed than on right valve. On typical specimens the inner
anterior and posterior margins are crenulated to different distances
from the hinge.

Inner surface of shell smooth; adduetor scar large, and situated
a little above the midheight and toward the posterior margin of the
shell, :

Surface marked by fine concentric growth lines and on typical
specimens by radiating, fine, unequal, bifureating costae, which are
extremely variable in sfrength of development, being very obseure or
even absent on some specimens,

Remarks.—This species and its various synonyms have been fully
discussed by Stephenson (1941 pp. 108-111).

Distribution in New Jersey—

WOODBURY : 24
MARSHALLTOWN : 28
WENONAH: 34

MT. LAUREL-NAVESINK : 42
RED BANK : Shrewsbury River

Range outside New Jersey: Maryland, North Carolina, Georgia,
Alabama, Mississippi, Tennessee, Texas,

Type.—Arneytown, N. J.; ANSP 108807.

Ostrea {Alectryonia) jerseiona Stephenson 1954
Plate 42, Figure 11

Ostrea jerseiana, Stephenson, 1954, p. 29, pl. 6, fig. 20,

Description.— This species is represented in the coliection from
the southern pit of the New Jersey Clay Products Co, (USGS 19014)
by the incomplete imprint of one individual. The imprint i3 of a sub-
circular shell, probably a left valve, with 5 or 6 prominent sharp-
ridged, radiating, diverging costae, rather narrowly V.-shaped in cross
section. This type of sculpture is rare in American Upper Cretaceous
oysters, the species nearest to it being Ostres travisana Stephenson
from the upper part of the Austin chalk in Texas (Stephenson, 1936a,
p. 4, pl. , fig. 5; pl. 8, figs. 1-5). The Texas species is much larger than
the New Jersey species, is elongated downward and to the rear, and
the ribs are Iess sharply angulated on the crests. (Stephenson)

The New Jersey specimen measures approximately : Length 37 mm,
height 35 mm, convexity 8§ mm.”’

Bange in New Jersey—

RARITAN:1b
Type~—Sayreville, N, J.; USNM 108626,
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Ostrea soleniscus Meek 1871
Plate 42, Figure 6

Ostrea soleniscus, Meek, 1871, Proc. Amer. Philes. Soe. Vol. 11, p. 430
Ostrea soleniscus, Stephenson, 1953, U.S. Geol. Surv. Prof. Paper 242,

P- 74, pl. 16, figs. 1-4; pl. 17, figs. 7-10, 1952=1953.
Ostrea soleniscus, Stephenson, 1954, p. 30, pl. 6, figs. 21, 22,

Description.—*‘ Several internal molds and one external mold in the -
collections from Sayreville are interpreted as representing the species
Ostrea soleniscus Meek. Of these, one external mold which pertains
to the right valve of a relatively small individual (pl. 6, fig. 21), seems
most significant {USGS 19013). Although incomplete, this imprint
obviously indicates a flattish, narrowly elongate shell bearing a series
of somewhat irregular growth ridges or lamellae; in form and surface
markings this shell was similar to the right valve of one of Meek’s
cotypes from Bear River City, Wyo. The dimensions of this imprint
are : Length about 20 mm, height about 40 mm.’’ (Stephenson)

Range in New Jersey—

RARITAN:1

Range oulside New Jersey: Texas (Woodbine formation ; Western

Interior).

Type.—DBear River City, Wyoming; USNM 7780 (cotypes).

Gryphaeostrea vomer (Morton) 1834
Plate 21, Figure 3

Gryphaea vomer, Morton, 1834, Synop. Org. Rem Cret. Gr. U. &. p. b4,
pl. 9, fig. 5. '

Gryphaeostrea vomer, Whitfield, 1886, p. 195, pl. 26, figs. 11-12.

Gryphaeostrea vomer, Weller, 1907, p. 455, pl. 44, figs. 6-11. '

Gryphaeostrea vomer, Gardner, 1916, p. 579, pl. 25, figs. 14.

Gryphaeostrea vomer, Stephenson, 1936, Bull. Geol. Soc. Amer, vol. 47,
p. 375, pl. 1, fig. 12,

Gryphaeosirea vomer, Stephenson, 1941, p. 118, pl. 18, fig. 5-9.

Description—The dimensions of 2 rather large individual are:
length, 55 mm. ; greatest width, near the hinge-line, 33 mm. Shell nar-
rowly elongate, subovate or subelliptical in outline, more or less strongly
arcuate from beak to base, and often more or less twisted laterally.
Lower or right valve more or less strongly convex, the beak small,
pointing forward, a little coiled; in typically developed shells both
the anterior and posterior eardinal regions are produced into compress-
ed aurieular extensions, one or both of which are frequently wanting ;
the surface of the valve nearly smooth or only slightly marked with
concentric lamellose lines upon the body of the shell, the aurieunlar ex-
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tensions usually more strongly lamellose. The upper left valve usually
concave longitudinally, flat or slightly concave transversely, the dorsal
margin rounded, its eardinal regions not produced into auricular ap-
pendages, the beak eurved anteriorly ; surface marked by distinet and
somewhat regular, elevated concentric ridges whose summits are pro-
duced as free lamellee. Ligamental areas small or nearly ohsolete.
{Weller),

Remarks—This form is widespread throughout the Upper Cret-
aceous and Kocene of the Atlantic Coastal Plain. In general, the
Eocene specimens are smaller than those from the Cretaceous.

Range in New Jersey—

MARSHALLTOWN: 28

MT. LAUREL-NAVESINK : 38, 42, 47, 48, 49, 50, 53
RED BANK: 59

HORNERSTOWN : Hornerstown, Sewell
VINCENTOWN: Vincentown, Brownsville
MANASQUAN: Clementon

Range outside New Jersey: Delaware, Maryland, Alabama, Missis-
sippi, Tennessee, Texas, Arkansas, Georges Bank.

Type~New Egypt, N. J. ANSP 16167.

Gryphaea convexa (Say) 1820
Plate 19, Figures 7, 8

Ostrea conveza, Say, 1820, Amer. Jour. Sei. 1st ser. vol. 2, p. 42.

It is impossible to give an adequate deseription or synonomy of
this form until the various closely related species have been studied
in detail. It is an extremely variable form, but is one of the common-
est large pelecypods of the Marshalltown, Mount Laurel and Navesink
formations. It is generally subecireular to elliptieal in outline. The left
valve is usually convex, while the right valve is concave. On many
specimens a constriction extends from the beak obliquely backward and
downward forming a wing-like extension of the shell. Beak on the
left valve is incurved ; hinge relatively small, triangular with the inner
or basal margin longer than the sides. Surface of the left valve smooth
with the exeeption of concentriec growth lines and rather broad irregular
growth undulations. Surface of right valve with conceniric growth
lines and radiating straight lines or shallow depressions,

It is very similar to Gryphaea vesicularis (Lamarck) from the
Cretaceous of Europe and may be identical as has been suggested by
several authors.

Gryphaee mutebilis Morton has been described from the Marshall-
town formation and differs from typical ¢. conveza by its thinner
ghell, its more depressed lower convex valve and in the absence of the
conspicuous posterior constriction and auriculation of the lower valve.
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Tt is possible that this is within the range of variation of G. conveza.
G. dissimilaris Weller was deseribed from the Hornerstown forma-
tion, but is probably merely the young or a small race of G. conveza.

For full descriptions and synonomy see Weller (1907), Gardner
(1916), Wade (1926) and Stephenson {1923, 1941).
Range in New Jersey—
MARSHALLTOWN: 28, 32
MOUNT LAUREL-NAVESINK : 39, 40, 41, 42, 46, 47, 49, 53
HORNERSTOWN : Near Woodstown ; New Egypt; near
Mullica Hill
Range outside New Jersey: Delaware, Maryland, North Carolina,
Sounth Carolina, Georgia, Tennessee and Gulf Coastal Plain.

Exogyra ponderosa Roemer 1849 .
Plate 19, Figure 9

Ezogyra ponderosa, Roemer, 1849, Texas p. 395.

Exogyra costata, Whitfield, 1886, p. 39, (part) pl. 6, figs. 1-2.

Ezxogyra ponderosa, Weller, 1907, p. 458, pl. 47, fig. 2.

Ezogyre ponderosa, Gardner, 1916, p. 569.

Ezogyra ponderosa, Stephenson, 1923, p. 165, pl. 45, figs. 6-T; pl. 46,

Ezxogyra ponderosa, Groot, Organist and Richards, 1954, p. 43, pl. 4,
fig. 1.
Deseription— ¢ Shell of adult, thiek, subeireular to subovate in out-

line. Dimensions of the specimen shown in Plate 46: Length about
97 mm,, estimated height 108 mm., convexity about 47 mm,

Left or lower valve much larger than right valve, convex attached
in proximity to beak to an external object, this part of the shell being
often very much deformed by the sear of attachment. Apical portion
spirally coiled within the margin of the shell. A more or less clearly
defined umbonal ridge extends from the besk backward in a curve
conforming to the spiral twist of shell, to the lower posterior margin,
usnally, however, becoming rounder and less clearly recognizable
towards the margin. Hinge narrow with ligamental groove deeply im-
pressed, paralleled on the upper side by a rather faintly developed,
narrow, shallow groove, both grooves curved to conform fo the spiral
twist of shell; posterior to the larger groove on the inner surface is
a broad, shallow, pitted or striated depression which is not equally
distinet on all specimens. Adduetor sear broadly oval in outline, situat-
ed a little above the midheight and a little back of the midlength of
the shell. Surface marked by thin, rather prominent, concentric,
imbricating growth lamellae, with intermediate fine growth lines;
radiating costae either entirely absent, or small regularly arranged
costae are present in proximity to the beak, extending back from the
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beak one-half to three-quarters of an inch; in addition to the preceding,
faint, irregular costac may extend back to varying distances from the
beak,

Upper or right valve flat or slightly coneave, operculiform, sub-
cireular or subovate in outline, with a nearly flat, spiral twist, the beak
being well within the margin; heak depressed; this valve enclosed
within and slightly depressed below the projecting margin of the lower
valve,

Hinge narrow with deeply impressed ligamental groove curved to
conform to the spiral twist of shell, the upper margin of the groove
finely crenulated; posterior to the groove a striated protuberance
oceupies a position in apposition to the similarly striated depression
on the left valve. The surface is marked in proximity to the beak by
numerons fine, eoncentrie growth lines, and toward the margin by pro-
Jecting, imbricating lamellae, separated by deep, narrow depressions.'’
(Stephenson.)

Remarks—E. ponderosa differs from E. cosiata in having lamellose
extensions and in lacking the strongly costate sculpture characteristic
of the latter species, It is limited to the Marshalltown formation.?

Range in New Jersey—-

MARSHALLTOWN: 28, 31, 32

Range outside New Jersey: Delaware, Maryland, North Carolina.
South Carolina, Georgia, Alabama, Mississippi, Tennessee, Arkansas,
Texas,

Type—New Braunfels, Texas; University of Bonn 131,

Exogyra ponderosa var. erraticostata Stephenson
Plate 20, Figure 2

E. ponderasa var erraficostata Stephenson, 1914, U. 8. Geol. Surv. Prof.
Paper 81, p. 49-50 pl. 15, fig. 4; pl. 16, figs. 1, 2.
E. ponderosa var. erraticostata, Stephenson, 1923, p. 171, pl. 47, fig. L.

E. ponderosa erraticostota, Stephenson, 1336, Bull. Geol. Soc. Amer.
vol. 47, p. 375, pl. ], fig. 10.

Description.—In all its characters except the surface ornamentation
of the left or lower valve, this variety is essentially like the typieal
Ezogyra ponderosa Roemer. The surface of the left valve is char-
acterized by the presence of more or less well defined, sharp to round
crested radiating costae or plications which differ from the costae on
Ezxogyra costata Say in their generally weaker development, and in
their striking irregularity as regards size, shape, and distribution. In
proximity to the beak the shell is, as a rule, ornamented with small,
regularly arranged radiating costae which extend backward over the

1 For discussion of Erogrye zones see pages 19-20.
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shell only one-half to three-quarters of an inch, such as are present
on some specimens of Exogyra ponderosa Roemer, but these merge into
the irregular costae which characterize the variety. The irregular
costae extend backward 3 to 5 inches from the beak, becoming weaker
in the direction of the margin; on a considerable part of the surface
bordering the margin of large individuals the costae are either very
taint or entircly absent. All gradations in surface ornamentation are
found between the extremes of this variety and typical specimens of
Exogyra ponderosa Roemer. (Stephenson)

Remerks—Associated with E. ponderose in the Marshalltown
formation ; also known from a single specimen in the Woodbury forma-
tion from Haddonfield.

REange in New Jersey—
WOODBURY : 24
MARSHALLTOWN: 28
Range outside New Jersey: North Carolina, Georgia, Alabama,
Mississippi, Tennessee, Arkansas, Texas, Georges Bank.

Type—1 mile west Cotton (in Port, Monroe County, Mississippi;
U.8.N.M.

Exogyra costata Say 1820
Plate 20, Figure 1,4

Ezxogyra costata, Say, 1820, Amer. Jour, Sci, 1st ser. vol. 2, p. 48,

Ostrea torosa, Morton, 1834, Amer, Jour, Sei. 1st ser. vol, 24, p, 130,
PL. 10, fig. 1.

Ezogyra, costata, Whitfield, 1886, (part). p. 39, pp. 3341, pl. 6, figs. 1, 2.

Ezogyra costata, Weller, 1907, p. 456, pl. 47, fig. 1.

Ezogyra costata, Gardner, 1916, p. 564,

Ezogyra costata, Stephenson, 1914, TU.8. Geol. Surv. Prof. Paper 81,
p. 50, pl. 16, figs. 3,4; pl. 17, fig. 1, pl. 18, pl. 19, figs. 3, 4, pl. 20, fig. 1,

E:cogym costata, Stephenson, 1923, pp. 173-9, pl. 47, figs. 2-5; pl. 48.

Ezogyra costata, Wade, 1926, p. 56, pl.

Ezogyra costale, Groot, Organist and Richards, 1954, p. 43, pl. 4, fig. 3.
Description.— ‘Shell of the adult inequivalve, thick, and massive,

occasional overgrown specimens becoming ponderous; subeircular to

subovate in outline. Dimensions of a medium sized speeimen : Length
90 + mm., height 90 + mm.,, convexity 55 + mm.

Left or lower valve much larger than right valve, strongly econvex,
attached in proximity to the beak to an external object; beak usually
more or less deformed by the scar of attachment. Apical portion of
shell spirally eoiled within the margin. On most specimens there is
8 more or less distinetly marked umbonal ridge extending from the
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beak around to the posterior margin in a curve corresponding to the
spiral twist of the shell.

Hinge and other internal shell characters essentially the same as
in Ezogyre ponderosa Roemer,

Surface characterized by regularly arranged, prominent, often
rugged, radiating, entire or bifureated costae, which in typical normal
specimens extend in curves conforming to the spiral twist of the shell
from the beak to the margin; the costae are separated by depressions
which are usually narrower than the costae themselves; in occasional
non-typical specimens the costae are weakly developed and in large
overgrown individuals they beeome faint or disappear enfirely toward
the margin ; in cross-section the costae vary in shape from semi-circular
to squarish ; they vary in maximum width on different adult individu-
als from 2 to 6 mm, ; in some specimens the summits of the costae are
ornamented with slight nodular protuberances. Along the umbonal
ridge the costae bifurcate frequently, those in front and below the
ridge extending with a slight backward curve to the lower margin, and
those above and to the rear of the ridge extending with 4 strong up-
ward curve to the upper posterior margin,

Upper or right valve flatly spiral, roughly disc-shaped or operculi-
form, the outer surface varying from slightly convex to slightly con-
cave, the valve inclosed within and depressed below the projecting
margin of the lower valve, Hinge and other internal shell characters
essentially the same as in Exzogyra ponderosa Roemer. Deak strongly
depressed, Surface of shell ornamented with numerous concentrie
sharp-edged lamellae, separated by narrow, deep depressions. Radiat-
ing costae absent or but faintly developed on most specimens, but on
oecasional specimens becoming fairly distinet on the upper posterior -
one-third of the shell.”” (Stephenson.)

Remarks.—Two adult specimens of E. costata are in the collections
of the Academy from Haddonfield, and very recently a number of
young individuals of this species were found at this loeality. This
marks the first record of the species from the Woodbury formation
or from the Matawan group. While this record may scem to extend
the time range of the Kzogyra costata group, its rareness in the Wood-
bury formation will not appreciably affect the value of the species
as an index of the Monmouth group as has been stated by Stephenson
and many other authors.

Distribution in New Jersey—

WOODBURY : 24a

MT. LAUREL-NAVESINK : 37, 38, 89, 40, 41, 43, 49, 50, 53.
RED BANK: 59

TINTON: 62

Distribution outside New Jersey: Delaware, Maryland, North Caro-
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lina, South Carolina, (eorgia, Alabama, Mississippi, Arkansas, Texas,
Mexico.

Type.—Mullica Hill, N. J.; lost.

Exogyra costata var. spinifera Stephenson 1941
Plate 20, Figure 3

Ezxogyra costate Stephenson, 1914, (in part) U.S, Geol. Surv. Prof.
Paper 81, pl. 17, fig. 2, pl. 19, figs. 1-2.

Exogyra costata var, spinesa, Stephenson, 1923, p. 179, pl. 49, figs. 1-6,
pl. 50, figs. 1, 2.

Ezogyra costeta spinifera, Stephenson, 1941, p. 125, pl. 21, fig. 1.

Description.—“The left valve of this variety differs from the more
typieal representatives of the species in the prominent development of
concentrie, imbricating growth lamellae which along the crests of the
costae project outward in spine-like folds with the convex side of the
folds upward. The folds vary in prominence, but reach maximum ex-
tensions of 6 or 8 mm. from the crests of the ridges; they are casily
broken, so that even the best specimens are imperfeet.

The right valves vary considerably in form and seulpture on dif-
ferent individuals; they range from flat or concave to rather strongly
convex and massive ; some lack costae and projeeting folds, while others
have them rather strongly developed on the postero-dorsal portion of
the surface, On some specimens the concentric lamellae on the ventral
and anterior portions of the surface are distinetly wavy or fluted.

The variety appears to be somewhat smaller on the average than
typical adults of the species, but occasional specimens become moder-
ately large.”’ (Stephenson)

Remarks~-More characteristic of North Carolina than New Jersey.
According to Stephenson, one specimen from Burlington County, New
Jersey is a fairly good example of this variety. The variety has also been
found at Cream Ridge, N. J.

Since the name spinese originally proposed for this variety was
preoccupied, Stephenson (1941) proposed the new name spinifera.

Distribution in New Jersey:

NAVESINK : 57

Distribution outside New Jersey: North Carolina, South Carolina,
Mississippi, Texas.

Type—Robinsons Landing, N. C. USNM 31231,

Exogyra cancellata Stephenson 1914

Plate 21, Figures 1, 2

Ezogyra costata var. cancellata Stephenson, 1914, p. 53, pl. 20, figs. 2-4;
pl. 21, figs. 1-2, 1914,
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Ezxogyra costata var. cancellata, Gardner, 1916, p. 566, pl. 27, fig. 3.

Ezogyre cancellata, Stephenson, 1923, p. 182, pl. 50, figs. 5-6; pl. 51,
figs. 1-2.

Ezogyra cancellata, Wade, 1926, p, 58, pl. 16, figs. 1-3.

ﬁEmogym cancellata, Groot, Organist and Richards, 1954, p. 43, pl. 4,
fig. 2.

Deseription—Shell of adult moderately thick, subcircular to
subovate in outline. Approximate dimensions of an average specimen :
Length 80 mm,, height 83 mm., convexity 37 mm.; length of a rather
large specimen 125 mm,

Left or lower valve much larger than right valve, attached in
proximity of beak to an external object, the beak usually somewhat
deformed by the sear of attachment; general form, hinge characters.
and other internal shell characters essentially the same as in Exogyrae
ponderose Roemer, On most specimens a more or less distinet shallow
depressed area extends from the beak to the posterior margin in a
curve corresponding to the spiral twist of the shell, broadening distally.
Surface of left valve ornamented with more or less distinct, low, bi-
furcating, nodular costae, the nodes produeed by eoncentrie depressions
regularly arranged in such a manner as to give to the surface of the
shell a checkered or cancellated appearance; the nodes on the costae
are in some cases more prominently connected concentrically than in
the direction of the radiating costae, thus producing distinct con-
centric ridges. In non-typical specimens the costae are weakly develop-
ed and there is a corresponding strong development of eoncentric
growth lamellae, but on such specimens the characteristie cancellated
markings are generally fairly well developed in proximity to the beak.
On adult specimens the costae, apparently in all cases, become faint
and disappear distally, concentric imbricating lamellae being only
ornamentation. On the portion of the shell corresponding to the um-
bonal ridge, the radiating costae bifurcate frequently, those in front
extending downward in the direction of the lower margin of the shell
and those behind extending in a rather sharp upward curve to the upper
posterior margin of the shell.

Upper or right valve operculiform, roughly ovate in outline and
overlapped by the projecting margin of the lower valve; usually this
valve is distinetly concave. Hinge and other internal characters essenti-
ally as in Exogyra ponderosa Roemer. Beak depressed, with a nearly
flat spiral twist or coil. Surface nearly smooth on the inner concave
portion, becoming ornamented toward the outer margin with numerous
concentrically arranged sharp-edged lamellse, separated by deep.
narrow depressions. Costae either absent or but very faintly developed
towards the margin.’’ (Stephenson.)

Remarks—This species has hitherto been reported from New Jersey
only from the Mount Liaurel formation. However, recently a specimen
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(Plate 21, Figure 2) was obtained in the Navesink formation near
Arneytown, N, J. Also, Spangler and Peterson (1950) report it from
the Navesink. In Delaware the Mount Laurel and Navesink are re-
garded as a unit and E. cencellata is found throughout the formation.
Range in New Jersey—
MOUNT LAUREL: 45, 48
NAVESINK: Near Arneytown,
Range outside New Jersey: Delaware, Maryland, North Carolina,
Georgia, Alabama, Mississippi, Texas, Mexieo.
Type—Mississippi and Tennessee (cotypes) USNM; lectotype,
1 mile éast Cedar Bluff, Mississippi (TUSNM 31235},

Exogyra woolmani Richards 1847
Plate 46, IMigures 9, 10

Ezogyra Woolman, 1899, Ann. Rept. New Jersey State Geol. for 1899,

p. 98.

Ezogyra woolmani, Richards, 1947, Jour. Paleont. Vol. 21, p. 14, pl. 35,

figs. 7, 8,

This species was obtained by Lewis Woolman from a well at Nor-
folk, Virginia, but was not described until 1947 by Richards. Tt is
closely related to E. columbella Meck from the Eagle Ford formation
of Texas, but 1s smaller and does not show radiating striae.

E. woolmani is apparently restricted to the Raritan-Tuscaloosa
formations and has been found in wells in Virginia, North and South
Carolina and Florida (),

A cast of a small Exogyra, possibly E. woolmani, was found at
Sayreville, N, J. (Plate 41, Figure 13) and recently a number of well
preserved specimens have been found in a core in the Raritan forma-
tion at the depth of 1648 feet near Harrisville, Burlington County.
New Jersey.!

Exogyra )

A poorly preserved cast of an Ezogyra was found at the Graham
Brick Yard in Maple Shade, N. J. {locality 16). This is the first record
of this genus from the Merchantville formation. The specimen mea-
sures 120 mm. by 123 mm,

Family Trigoniidae
Trigonia mortoni Whitfield 1886
Plate 21, Figures 4, 8
Trigonia mortoni Whitfield, 1886, p. 112, pl. 14, figs. 5,6.

1 A full report on the fossils {rom this and otber cores is in preparation,
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Trigonia thoracica, Weller, 1907, p. 460, pl. 48, figs. 1-4. Not of Morton
1834,

Trigonia mortoni, Groot, Organist and Richards, 1954, p. 43.

Deseription—Shell large, the dimensions of an average-sized in-
dividual being: length, 48 mm.; height, 42 mm.; convexity, 11 mm.
Ovate subtrigonal in outline, the valves moderately convex in front,
becoming compressed posteriorly; the beaks nearly anterior, slightly
recurved. Anterior margin broadly rounded, passing into the ventral
rargin; ventral margin broadly rounded, often becoming a little
straightened as it approaches the posterior extremity of the shell;
posterior margin obliquely subtruncate above; dorsal margin gently
concave from the beak to the posterior hinge extremity, Surface of the
valve divided into two portions by an angular, curved furrow, passing
backward from just behind the beak sub-parallel with the dorsal
margin, to a point in the posterior margin of the shell a short distance
below the posterior hinge extremity; the lower portion of the valve
constitutes much the greater part and is marked by about fifteen ribs,
about ten of which are very strong, subangular, more or less nodose,
with broad concave interspaces, and ocenpying the greater portion of
the shell, the more anterior of these ribs are shorter and curve strongly
forward, the more posterior ones cur