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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
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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.
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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,
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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.

NEW JERSEY GEOLOGICAL SURVEY



ECHINOCIDEA 49

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.
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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.
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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,
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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,
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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 curve slightly downward; between
these strong ribs and the curved divisional furrow is a subtriangular
area occupied by much smaller somewhat nodose furrows, which
usually have a more or less distincet npward curvature as they approach
the posterior border. The upper portion of the valves is divided into
two regions, being nearly in the piane of the valve below and abruptly
inflected above to the hinge-line, to form a long and rather broad
escutcheon, this region is marked with 12 or 14 subangular ribs which
originate along the divisional furrow, curving backward and upward
across the escutelreon to the hinge-line, The entire surface is also marked
by more or less irregutar concentric lines of growth, (Weller)

Eemarks—Whitfield described this speecies from internal casts
from the Marshalltown formation. Weller figured somewhat better
individuals and placed them all in 7. thorecice. However, as pointed
out by Stephenson (1941 p. 127}, the New Jersey specimens are too
closely ribbed to be so classified. Therefore it seems desirable to rein-
troduce Whitfield’s name T'. moriont.

Range in New Jersey—

WOODBURY : 22
MARSHALLTOWN: 28
WENONAH: 34

MT. LAUREL-NAVESINK : 41, 43

Range outside New Jersey: Delaware
Type—New Jersey (Morton) ANSP 19346

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 123

Trigonia eufaulensis Gabb 1860

Plate 21, Figure 7; Plate 22, Figure 1

Trigonia enfaulensis Gabb, 1860, Jour. Acad. Nat. Sci. Phila. 2nd ser.
vol. 4, p. 396, pL. 68, fig. 32.
Trigonig eufaoulensis, Whitfield, 1886, p. 113, pl. 14, figs. 14,
Trigonia eufaulensis, Weller, 1907, p. 462, pl. 48, figs. 5-10.
Trigonia eufaulensis, Gardner, 1916, p. 582, pl. 34, figs. 1-2.
Trigonia evfoulensis, Stephenson, 1923, p. 189, pl, 54, figs. 1-6.
Trigonia eufaulensis, Wade, 1926, p. 61, pl. 20, figs. 3-4.
Trigonia eufaulensis, Groot, Organist and Richards, 1954, p. 44.-
Deseription.—~—Shell small, the dimensions of an average specimen
being: length, 21 mm.; height 15 mm.; convexity, 4 mm. The largest
specimen observed is under 30 mm. in length., Owvate subtrigonal in
outline, somewhat alate posteriorly, moderately convex in front, com-
pressed behind. Beaks almost anterior, slightly recurved. Anterior
and antero-basal margin broadly rounded, postero-basal margin nearly
straight, sloping upward towards the posterior hinge extremity, poste-
rior extremity rounding sharply into the dorsal margin; dorsal margin
nearly straight behind, becoming more strongly conecave as it ap-
proaches the beak. Surface of the valves divided into two portions by a
ridge passing with a concave curve from the posterior side of the beak
to the posterior margin of the shell just below the posterior extremity
of the hinge-line. The lower portion of the valve is marked by 12 or 14
strong, angular, non-nodose ridges, narrower than the interspaees,
the more anterior ones of which eurve strongly forward in passing from
the bounding ridge to the shell margin, the more posterior ones be-
coming straighter, in some cases having a slightly sigmoidal curve.
The upper portion of the shell is inflected above the bounding ridge
for about one-half the distance to the hinge-margin, above whiech it is
again deflected into nearly a plane with the valve, the ribs of the lower
portion of the shell are continued across the upper portion, being
abruptly bent backwards in crossing the bounding ridge, the meore
posterior ones being more strongly bent than those in front. Besides
the ribs, the shell is'marked by inconspicuous lines of growth.

Remarks~—This species usually oceurs in the New Jersey formations
in the form of more or less indefinite internal casts, but oecasionally
in certain hard nodules good impressions of the exterior are preserved,
from which casts may be taken to show the external characters. It has
been from such casts that the above deseription has been made, Whit-
field s material from which he illustrated the species was much mora
incomplete than that now available, some of his figures are more or less
restored, and none of them represent the characters of the species as
ordinarily preserved in the New Jersey faunas, The internal casts do
not preserve the characters of the upper portion of the shell which are
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really the most essential specific features, but the presence of the keel-
like extension of the shell along the hinge-line, rather than a sharply
inflected border to form & broad eseutcheon, can usually be recognized.
{(Weller)
Range in New Jersey—

MERCHANTVILLE: 8, 15

WOODBURY : 19, 23, 24

WENONAH: 34, 35

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

Type—~—Eufaula, Alabama; ANSP 19578,

Trigonia cerulia Whitfield 1880
Plate 21, Figure 5

Trigonie cerulia Whitfield, 1886, p. 114, pl, 14, fig. 7.
Trigonia cerulia, Weller, 1907, p. 464, pl, 48, fig. 13,
Trigonie cerulia, Gardner, 1916, p. 584,

Description.—Shell small, the dimensions of an average-sized left
valve being : length, 30 mm. ; height, 24.5 mm. ; convexity, 9 mm. Subo-
vate in outline, the beaks nearly anterior, obtuse, scarcely recurved.
Anterior and veniral margins together forming nearly a semicirele,
posterior margin rather sharply rounded above into the dorsal margin;
dorsal margin gently concave from the beak to the posterior extremity
of the hinge-line. Surface of the valve divided into two portions by an
obseure ridge, subparallel with the dorsal margin, passing from the
posterior side of the beak, with a gently coneave curvature to the post-
erior margin a short distance below the posterior extremity of thn
hinge-line. The lower portion of the shell, which comprises the greater
part o fthe surface, is covered with sharply angular and faintly erenu-
late ribs which curve strongly forward in front, the more posterior
ones passing in a nearly straight line from the bounding ridge above
to the basal margin, the interspaces between these ribs are broad in
front becoming regularly narrower towards the posterior portion of
the shell. The upper portion of the surface is divided longitudinally
by a shallow groove along the lower side of which the ribs of the lower
portion of the shell originate ; they pass obliguely backward from their
point of origin, bending more or less abruptly downward as they cross
the bounding ridge; above the longitudinal furrow the surface is eon-
tinuous for a short distanee with the general surface of the valve and
is then abruptly inflected to the hinge-line to form a rather broad
eseutcheon; from the upper margin of the longitudinal furrow a
series of about 10 obscure ribs originates, which are directed obliquely
backwards and continue in that direction to the margin of the inflected
portion of the shell when they bead abruptly forward, becoming much
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stronger and continuing to the hinge-line which they meet in nearly
right angles. Besides the ribs the surface of the shell is covered with
obscure concentrie lines of growth.

Remarks—Whitfield’s illustration and desecription of this speecies
are migleading. The type specimen is very imperfect and has the
surface much injured, the illustration being greatly restored. Accord-
ing to the original description there is no differentiation of the upper
portion of the shell, but a little further development of the type speci-
men has shown the surface features to be as has been described above.
The species is & common one in its type locality at Beers Iill eut, south
of Keyport, and the recent collections of the Survey contain many speei-
mens which show the essential features of the shell far better than the
type. {(Weller)

Range in New Jersey—

TINTON: 62, Freehold
Range outside New Jersey: Maryland.
Type—DBeers Hill, N. J.; NJSM 7508,

Trigonia kummeli Weller 1907
Plate 21, Figure 6

Trigonia kﬁmmeli Weller, 1907, p. 466, pl. 48, figs, 11-12.

Description—Shell small, the dimensions of an average specimen
being : length about 26 mm. ; height, 20 mm. ; convexity, 6 mm. Ovate-
subtrigonal in outline, moderately convex in front, the greatest eonvex-
ity being near the anterior margin, compressed posteriorly, Beaks
rather sharp, nearly anterior, slightly recurved. Anterior and antero-
basal margin deseribing nearly a semieircle; postero-basal margin
straighter and sloping upward towards the posterior hinge extremity :
dorsal margin gently concave. Surface of the valves divided into two
regions by a ridge, or more properly by a row of nodes passing in a
concave line from the posterior side of the beak to the posterior margin
a little below the hinge extremity., The lower portion of the valve
marked by 14 or 15 sharply angular, prominent, narrow, nodose ribs.
the most anterior ones of which curve strongly forward in passing the
dorsal extremity to the shell margin; the first two or three ribs on the
heak are crowded close together, the interspaces gradually becoming
broader to about the sixth rib, beyond which the interspaces are about
equal in width, being much wider than the ribs themselves. The upper
surface of the valve continues in the general slope of the valve from
the row of bounding nodes to over half the distance to the hinge-line.
the surface is then sharply inflected for a short distance and then
again deflected, when it continues to the hinge margin in nearly the
plane of the valve, this deflected portion of the two valves forming a
keel-like projection of the shell along the hinge-line back of the beaks.
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The ribs of the lower portion of the shell are bent abruptly forward as
they cross the bounding line between the two portions of the valve;
they continue in that direction to about the middie of the broad, in-
ferior part of the upper portion, when they are bent abruptly back-
ward to the lower margin of the inflected portion, where they are again
bent forward to the hinge margin; towards the posterior extremity of
the shell the ribs become more or less indistinet. In addion to the ribs
the shell is marked by coneentrie lines of growth, which are indistinet
except in front near the margin,

Remarks—This species resembles 7. eufaulensis in general form
and proportions, and in the keel-like extension of the shell along the
hinge-line back of the beak. From the internal casts alome the two
species can hardly be distinguished if at all, but the external characters
of the shell are quite different. The ribs of the shell of T. kiimmeli are
narrower, sharper and nodose, and the interspaces between the ribs
continue to the posterior portion of the shell with about the same width,
while in T. eufaulensts the interspaces become regularly narrower post-
eriorly. The zig-zag direction of the ribs aeross the upper portion of
the shell is also different from 7. eufaulensts, in which species they pass
directly across this portion of the shell from the bounding ridge below
to the hinge-line. (Weller)

Range in New Jersey—

RED BANK : 59, 60

Type.—Plastocotype—Chicago; 18688.

Family Pectinidae
Pecten tenvitestus Gabb 1861
Plate 23, Fizure 8

Pecten tenuttesta, Gabb, 1861, Proc. Acad. Nat. Sei. p. 327,

Pecten planicostatus, Whitfield, 1886, p. 48, pl. 8, figs. 10-11,

Pecten tenuitestus, Weller, 1907, p. 467, pl. 50, fig. 9.

Pecten quingunarie, Wade, 1926, p. 65 (part).

Not Pecten tenuitestus, Whitfield, 1886, p. 47 = F. whitfieldi Weller

Description—Left valve depressed convex or nearly flat, equi-
lateral, and aside from the auriculations nearly subeircular in outline.
The dimensions of an imperfect impression of a left valve are: height,
about 40 mm.; width, 41.5 mm.; length of hinge-line, about 22 mm.
Auriculations of moderate size, subequal, but slightly depressed below
the general surface. Surface marked by about thirty, low, rounded ribs,
which are much narrower than the flattened interspaces, the stronger
ribs continue to the beak and never bifurcate, the smaller ones being
added by intercalation, the auriculations are entirely free from radi-
ating ribs; besides the radiating ribs the entire surface is marked by
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exceedingly fine, regular, concentric striae. The shell substance is
apparently very thin. (Weller)

Remarks.—Whitfield is in error in his identification of Pecten ten-
uitestus (Gabb, as has been shown by a study of the type specimens in
the collection of the Philadelphia Academy of Scienee, the species being
described as a new form by him under the name P. planicostaius. The
shells which Whitfield has referred to P. tenuifestus are quite a distinet
form, and were described by Weller as P. whiffieldi. The true P. fen-
witestus differs from P. whitfieldi in its more nearly subeircular out-
line, the less compressed auriculations, the non-nodose radiating ribs,
and in the character of the fine concentric striae.

Wade placed P. tenuitestus in the synonomy of P. quingquenarius
Conrad, regarding the former merely as the left valve of the latter.
However, additional specimens will be needed before this can be
shown with certainty.

Range in New Jersey—
MOUNT LAUREL-NAVESINK, 42, 43, 47

Type—Burlington County, N. J.; ANSP 18759,

Pecten whitfieldi Weller 1907
Plate 22, Figure 2

Pecten tenuitesius, Whitfield, 1886, p. 47, pl. 7, figs. 5-6. Not of Gabb
1861,

Pecten whitfieldi, Weller, 1907, p. 468, pl. 50, fig. 14.

Pecten whitfieldi, Gardner, 1916, p. 589,

Pecten whitfields, Groot, Organist and Richards, 1954, p. 44, pl. 4, fig. 5.

Description.—Shell, exclusive of the auriculations, broadly ovate
in outline, higher than wide, the dimensions cof a left valve being : height,
40 mm. ; width, 35 mm. ; convexity, 5 mm.; length of hinge-line about
16 mm, Left valve depressed convex, deepest above the middle, the
beak pointed, auriculations of moderate size, the anterior one larger
than the posterior. Surface marked by low, rounded, nodose, more or
less unequal, radiating ribs, which increase by intercalation, 30 or
more are present upon the body of the shell where they are narrower
than the interspaces, the ribs upon the auriculations are narrower,
closer together, and more nodose than upon the body of the shell,
though in some examples, especially the larger ones, they are incon-
spicuous. The surface is also marked by more or less irregular, con-
centrie lines of growth. (Weller)

Remarks.—This species was discussed under P. tenuitestus Gabb, It
differs froin P. tenuitestus by being proportionally higher, narrower,
and more convex, with nodose and proportionally broader radiating
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ribs. It has narrower interspaces and the concentric markings are
coarser and less regular,
Range in New Jersey—
MT. LAUREL-NAVESINK: 41, 42, 47, 49
Range outside New Jersey: Delaware, Maryland.
Type—Holmdel, N. J. NJSM 8034.

Pecten cliffwoodensis Weller 1907
FPlate 22, Figure 3

Pecten cliff woodensis Weller, 1907, p. 469, pl. 50, figs. 7.8,
#Pecten cliff woodensis, Gardner, 1916, p. 592,
Pecten cliffwoodensis, Stephenson, 1923, p. 196, pl. 55, figs. 1-5.

Description.—The dimensions of an average specimen, a left valve,
are: height, 30 mm.; width, 27.6 mm.; convexity, 4 mm,; length of
hinge-line, 14 mm. The body of the shell broadly subovate in cutline,
the beaks situated a little back of the middle of the hinge-line, the
auriculations moderately large and sharply differentiated, the anterior
ones somewhat larger than the posterior, the cardinal slopes diverging
from the beak at an angle of 90° or a little more, nearly straight or
slightly concave, terminating at the sides of the shell above the middle
of its height. The valves subequally depressed convezx, the right valve
if anything slightly flatter than the left, with a moderately deep byssal
sinus. Surface of both valves nearly smooth, marked only by fine eon-
centric lines of growth which continue across the auriculations, and on
the anterior ear of the right valve become stronger than elsewhere on
the shell. {(Weller)

Remarks.—One imperfect specimen which seems {o be a member of
this species, had & height when complete of about 50 mm., but the
dimensions given above are those of a specimen of about average size.
Some of the smaller individuals do not exceed 12 mm. in height. With
the growth of the shell the proportionate width seems to increase. This
species is unlike any of the other Pectens in these New Jersey faunas,
but in general form and size the shells most closely resemble some in-
dividuals of Pecten bellisculptus Con.; the two species ean always be
distinguished, however, by their surface markings, {Weller)

Stephenson noted that obseure radiating ribs were present on the
dorsal slopes and on the ears of the type specimen as well as on some
of the specimens subsequently colleeted from North Carolina.

Range in New Jersey—
MAGOTHY: 5 _
Range outside New Jersey: Maryland, North Carolina, Georgia,
Alabama. .
Type—Cliffwood Point, N, J. NJSM 7785,
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Pecten burlingtonensis Gabb 1860
Plate 23, Figures 3, 6

Pecten burlingtonensts, Gabb, 1860, Jour. Acad. Nat. Sci. Phil. 2nd ser.
vol. 4, p. 304, pl, 48, fig. 25.

Camptonectes burlingtonensis, Whitfield, 1886, p, 53, (part} pl. &,
figs. 71-8 (not 3-6, 9 — P, argillensis, Conrad).

Pecten perlamellosus, Whitfleld, 1886, p. 50, pl. 7, fig. 7.

Pecten burlingtonensis, Weller, 1907, p. 470, pl. 49, figs. 5-9.

Pecten burlingtonensis, Wade, 1926, p. 63, pl. 20, figs. 5, 6, 10, 11,

Description.—Shell, in large individuals, attaining a height of 57 mm.,
and a width of 62 mm.; the hinge-line straight, one-half or a little less
than one-half the width of the shell, with a central triangular cartilage
pit; the body of the shell broadly subovate in outline, the auriculations
moderately large and nearly equal in size; the eardinal slopes a little
concave, diverging from the beak at an angle of 90° or more, the
shoulders of the valves prominent and above the middle of the height
of the shell. Left valve depressed convex with the auriculations sharply
differentiated. Right valve nearly flat, with a moderately deep byssal
sinus. Surface of the valves marked by concentric bands which are
continuous across the aurienlations, and by exceedingly fine, impressed.
radiating striae which are continuous upon the auriculations and the
umbo, where they are about equal in width with the interspaces, but.
on the outer portion of the shell they become more or less discontinuous.
the inner portion of the concentric bands often being nearly smooth.
while on the outer portion they are completely striate, but with the
interspaces between the striae broader that the striae themselves.
{Weller)

Range in New Jersey—
MERCHANTVILLE: 8, 10, 13, 14, 15

WOODBURY: 18, 24
WENONAH: 34

Range outside New Jersey: Tennessee,

Type—Burlington County, N. J.; ANSP 18756
Haddonfield, N. J.; ANSP 187568 (TYPE of perlameliosa).

Pecten bellisculptus (Conrad) 1869
Plate 22, Figure 4 ; Plate 23, Figure 10

Camptonectes bellisculptus Conrad, 1869, Am. Jour. Conch., vol. 5,
p- 99, pl. 9, fig. 11.

Camptonectes burlingtonensis, Whitfield, 1886, p. 53, pl. 8, figs. 3-6, 9
{not 7-8),
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Pecten argillensis Weller, 1907, p. 472, pl. 49, figs. 14. Not of Conrad
1860. .

Pecten argillensis Gardner, 1918, p. 588, pl. 34, figs. 3-5. Not of Conrad
Pccten bellisculptus Stephenson, 1923, p, 193, pl. 54, figs. 10-11.

Description.—Shell, in large individuals, attaining a height of 35
mm, to 40 mm., and a width of 30 mm. to 36 mm., the height usually
considerably greater than the width, but the two dimensions nearly
equal in some individuals ; hinge-line straight, one-half or less than one-
half the width of the shell, the beaks situated back of the middle point
of the hinge ; the body of the shell subovate in outline, the auriculations
sharply differentiated, unegual, the anterior ones being mueh broader
than the posterior; cardinal slopes usually a little concave, diverging
from the beaks at an angle of 90° or less. Right valve depressed convex
with a rather deep byssal sinus in front; left valve more strongly
convex, Surface of both valves marked by fine, even radiating ribs with
much narrower interspaces; by reason of their frequent bifurecation
the ribs maintain essentially the same size throughout and at the sides
of the valves they eurve strongly upward in the upper portion, crossing
the cardinal slopes and continuing aeross the auriculations. Besides
the radiating ribs the shells are marked by rather close, eoncentric
raised lines which project slightly as they cross the radiating ribs, and

which towards the front of the shell sometimes form fine spines.
{Weller)

Remarks—Both Weller and Gardner regarded this as synonymous
with P. argillensis Conrad. However, as pointed out by Stephenson,
the radiating ribs of the New Jersey specimens are much finer and more
closely spaced. Also the average size of P. bellisculptus is probably
greater than that of P. argillensis,

Range in New Jersey—

MERCHANTVILLE: §, 10, 15, 16
WOODBURY: 18, 24
MARSHALLTOWN : 28
WENONAH: 35

MT. LAUREL-NAVESINK : 43, 47

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

Type.~—Haddonfield, N, J.; ANSP 18755,

Pecten conradi (Whitfield) 1886
Plate 23, Figures 7, 11

Amusinm conradi Whitfield, 1886, p. 52, pl. 7, figs. 8-10.
Pecten conradi, Weller, 1907, p. 474, pl. 50, figs. 1-4.
Pecten conradi, Gardner, 1916, p, 593.
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Description.—*‘ Shell small, seldom exceeding half an inch in height ;
.erect-ovate, becoming more elongate proportionally with increased
growth. Valves slightly convex. Hinge short, from half to two-thirds
as long as the width of the body of the shell, strongly and distinctly
auriculated, Beaks of the valves small and pointed, and the cardina
'slopes long, straight or slightly coneave, extending to near the point
'of greatest width of the body of the shell. Left valve smooth or but
'fa.mtly marked by fine coneentrie lines, and a few (five or six) very
faint radii. Ears smaller than in the oppomte valve, both sloping
toward the beak on the outer margin. Right valve marked with crowded
coticentrie folds or elevated lines; also by five or six radiating lines; not
always present On most speclmens there are dlstlnctly rounded con-
“centric folds or varices, but on some they are thin, sharp lines ; always
more erowded and usually finer toward the front, in adult specimens.
Ears very dlstmct that of the posterior side sloping toward the beak
and the anterior one rounded at the extremity and deeply notched.”’

(Whltﬁeld )

'Remarks.—This specles is not uncommon in both the Merchantville
and Woodbury formations, It is especially abundant in the Woodbury
at Lorillard, but, like so many of the species from that loecality, it
grows to a much larger size than elsewhere; the average size of the
individuals from there is not far from 15 mm. in height, while the
largest ones are 17 mm. or more. The types of the species illustrated
by Whitfield are 9 and 10 mm. in height, and he states that it seldom
‘exceeds “‘half an inch in height'’ (12.5 mm.) ; the specimens from other
localities thanr Lorillard agree with this statement. As noted by Whit-
field, the species is a close ally of Pecten stimplicum Con., and the New
Jersey specimens have frequently been identified with that species.
It differs especially from that species, however, in the conspicuous con-
centric markings which are always present upon the left valve at least.
The larger specimens of the species from Lorillard somewhat resemble
the young of Pecten burlingtonensis Gabb, but the concentric bands are
narrower and do not continue across the auriculations as in that species.
(Weller)

Range in New Jersey—

MERCHANTVILLE: 8, 10, 15, 17
WOODBURY : 18, 20, 24
NAVESINK : 40, 53

Bange outside New Jersey: Maryland.

Type—Haddonfield, N, J,; ANSP 18757,

Pecten quinquenarius Conrad 1853
Plate 23, Figure 5

Pecten gquinquenaria Conrad, 1853, Jour. Acad. Nat. Sei, Phil., 2nd
ser., vol. 2, p. 275, pl. 24, fig. 10.
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Pecten quinguenarius, Whitfield, 1886, p. 47, pl. 7, figs. 13-16.

Pecten qumquemma, Weller, 1907, p. 476, pl. 50, figs. 10-12 (not fig.

13 = P. mussissippiensis Conrad),

Pecten quinguenarius, Groot, Organist and Richards, 1954, p. 44.

Description.—"'Shell of medium size, slightly oval transversely;
in outline a little wider than high. Valves plano-convex in profile when
united. Hinge line much shorter than the width of the shell below.
Ears large, slightly unequal; that of the flat valve (right) somewhat
sinuate on the anterior side, Cardinal slope of the valves somewhat con-
cave between the beaks and the lateral margins of the body of the shell.
Surface of the vaives marked by strong, wide, rounded, radiating ribs,
about five on the flat valve and six on the convex valve. On the convex
valve as shown upon the impression left in the fine blue marl, there
have been fine, even, and closely arranged concentric lines crossing the
folds and passing up over the auriculations; in fact, covering the entire
surface of the valve, The opposite flat valve has not been marked by
concentric lines, as was the convex valve, the surface of the cast, both
inside and outside impressions, being apparently smooth. No remains
of radiating lines on the folds can be seen.”’ (Whitfield.)

Remarks.—This species formerly occured in abundance in the
‘Wenonah sand just beneath the base of the Navesink mar] at a loeality
near Marlboro. Whitfield reports the species from the base of the
Navesink,

P. quinguenarius is based upon an internal mold, and, according
to Stephenson (1941, p. 139) is specifically indeterminable, but related
to P. mississippiensis Conrad,

Range in New Jersey—

WENONAH.: 35
MT. LAUREL-NAVESINK: 38
* Range outside New Jersey: Delaware,
Type—Delaware & Chesapeake Canal; ANSP 18805,

Pecten parvus ( Whitfield) 1886
Plate 22, Figure 5

Camtonectes parvus, Whitfield, 1886, p. 55, pl. 8, figs. 1.2,
Pecten parvus, Weller, 1907, p. 477, pl. 50, figs, 5-6.

Description.—"*Shell quite small, the only specimen observed mea-
suring only about three-tenths of an inch in height. Outline subcircular
and (the left valve) eonvex, moderately elevated on the umbo and
somewhat regularly declining in convexity, toward the front; anterior
auriculation proportionally large and vertically striated with lamellose
striae parallel to the anterior margin. Surface of the shell polished and
marked with numerous interrupted impressed striae, the spaces be-
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tween the striae being flattened and crossed by very faint lines of
growth.”’ (Whitfield.)

Remarks—Whitfield reports having seen but a single specimen of -
this small species, and no further examples have come to light in the
more recent collections. The type is probably from some portion of the
Navesink marl, although the horizon cannot be determined with any
great degree of certainty.

Range in New Jersey—

NAVESINK : 43

Type—Freehold, N. J. NJSM 7548,

Pecten venustus Mort_on 1833
Plate 23, Figures 1, 2, 4, 13

Pecten venustus Morton, 1833, Am. Jour. Sei., 1st ser. vol. 23, p. 293,
plL. 5, fig. 7.

Pecten venustus, Whitfield, 1886, p. 45, pl. 7, figs. 1-2,

Pecten venustus, Weller, 1907, p. 478, pl. 51, figs. 1-5.

Pecten venustus, Stephenson, 1923, p. 204, pl. 57, figs, 1-5.

Pecten venustus, Stephenson, 1941, p. 130, pl. 22, figs. 3-6.

Description.——‘Shell quite small, seldom attaining a height of more
than five-eighths of an inch, and not commonly of more than half an
inch. Form nearly circular below the ears and a little straightened on
the eardinal slopes. Valves convex, slightly inequivalve and erect, or
not pereeptibly inequilateral. Cardinal line about half as long as the
greatest width of the valves which is a very trifle less than the height,
Auriculations very unequal, distinetly separated from the body of the
shell. The posterior one is quite small and unlike in each valve;
anterior large, ribbed on each valve, and provided with a moderately
distinet notch below in the right one. Right valve most convex, marked
by 17 to 19 elevated radiating ribs, which are somewhat flattened on
the top and are marked by fine transverse strie. Interspaces narrow
and deep. Many of the ribs of this valve become duplicate below the
middle of the valve. Left valve depressed, convex, with narrow, sharp-
ly-elevated ribs, which are separated by much wider interspaces, and
are marked by comparatively distant elevated rugae. Many of the
wider interspaces have a thinner and smaller rib along their middle
below the center of the valve, corresponding to the duplicated ribs of
the opposite valve,

On the interior of the valves the ribs are distinetly marked, but
much more strongly so along the margin of the ghell. Cardinal line
marked by a single ridge on each side of the center nearly parallel
to the hinge-line in the left vaive, with corresponding grooves in the
right. Ligamental pit well marked.’”’ (Whitfield.)
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Remarks—This 1s one of the smaller species of Peclen from the
Cretaceous of New Jersey. Stephenson has questioned the identification
of the Marshalltown specimens.

Range in New Jersey—
"MARSHALLTOWN : 28
MT. LAUREL-NAVESINK : 40, 41, 42, 43, 46, 47, 53
RED BANK: 59
TINTON: 61, 63

Range outside New Jersey: Delaware, Maryland, North Carolina,
South Carolina, Alabama, Mississippi, Texas (1).

Type—near Arneytown, N, J.; ANSP 16165.

Pecten craticulus Morton 1833
Plate 24, Figure 1

Pecten craticule Morton, 1833, Am. Jour. Sei. 1st ser., vol. 23, p. 293,

Pecten craticulus Whitfield, 1886, p. 49, pl. 7, figs. 17-18.

Pecten craticulus Weller, 1907, p. 478, pl. 50, figs. 15-16.
Description.—‘ Shell suborbicular, unequal, with about ten large,

clevated, convex, longitudinally sulecated ribs, and a much smaller one
interposed between each pair.”’ (Morton).

Remarks.—This species was described by Morton from a fragment
of a shell said to have been collected by Conrad at Arneytown, New
Jersey, The type specimen was illustrated by Whitfield, but the species
has not been met with in any recent collections, If the recorded locality
of the species is correct it probably came from the Navesink marl.

Range in New Jersey—

NAVESINK : Near Arneytown

Type.—near Arneytown, N. J.; ANSP 18804.

Pecten simplicivs Conrad 1860
Plate 23, Figure 12
Pecten simplicius Conrad, 1860, Jour. Acad. Nat. Sei. Phil,, 2nd ser.,
vol. 4, p. 283, pl. 46, fig. 44,
Amusium stmplicum, Whitfield, 1886, p. 51, pl. 7, figs. 11-12.
Pecten stmplicius, Weller, 1907, p. 480, pl. 51, fig. 6.
Pecten simplicius, Gardner, 1916, p. 595, pl. 34, figs. 8-9.
Pecten simplicius, Stephenson, 1923, p. 199, pl. 55, figs. 6-11,
Pecten simplicius, Wade, 1926, p. 62, pl. 20, fig. 7.
Pecten simplicius, Stephenson, 1941, p. 133, pl. 20, figs. 10-11.
Pecten simplicius, Groot, Organist and Richards, 1954, p. 44.
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Description.—"*Shell small, barely half an inch in extreme height,
and of equal width; discoid or very depressed convex, nearly or-quite
equilateral ; margins of the shell somewhat regularly rounded; hinge-
line a little less than half the width of the shell, and slightly rising from
the center toward the extremities. Auriculations moderately large,
the anterior side largest, slightly rounded on the outer margin and
forming a slight byssal notch at its junetion with the body of the shell
on the right valve, Cardinal slopes on the right valve straight to near
the point of greatest width of the valve, and forming an angle of about
fifty to fifty-five degrees with each other and very strongly impressed,
Beak small and pointed. On the left valve the posterior ear is the
smallest of the two, and the cardinal slopes less strongly marked, not
so straight, and extend down the valve not so far as on the opposite
valve. Surface of the valves smooth and shining to the naked eye, but
under & lens is seen to be marked by fine concentric lines of growth,
and on the left valve by faint, incipient, radiating lines.”’ (Whitfield).

~ Bemarks—Whitfield’s deseription quoted above, is drawn from
“Alabama specimens of this species, all the New Jersey material at his
‘his disposal being ‘‘too imperfect for illustration.”” The species is also
extremely rare in the more recent collections of the Survey, nearly all
the shells of this type being marked with conspicuous concentrie lines,
_ which have been made the chief characteristics of the species Pecten
conradi Whitf. A few individuals of a small Pecten from the Tinton
beds, however, the largest of which does not exceed 10 mm. in height,
seem to be characterized in the impressions of the external surface, by
their perfectly smooth shells, and have been identified with Conrad’s
species, (Weller)
"Range in New Jersey—
WOODBURY 1:24
RED BANK: 60
TINTON: 62, 63
Range outside New Jersey: Delaware, Maryland, North Carolina,
South Carolina, Alabama, Georgia, Mississippi, Texas.
Type.—Eufaula, Alabama and Tippah County, Mississippi;
probably lost.

Pecten {Neithea) quinquecostata Sowerby 1814
Plate 23, Figure 9

Pecten quinquecostata Sowerby, 1814, Min. Conch., vol. 1, p. 122, pl. 56,
figs. 4-8.

Neithea quinguecostata, Whitfield, 1886, p. 56, pl. 8, figs. 12-14.

Neithea quinguecostata, Weller, 1907, p. 481, pl. 51, figs. 7-12.

Pecien quinguecostata, Gardner, 1916, p. 596, pl. 34, fig. 10.
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Pecten quinguecostata, Wade, 1926, p, 64, pl. 21, figs, 1-5.
Neithea gquinquecostata, Groot, Organist and Richards, 1954, p. 44.

Description.—*Shell broadly ovate exclusive of the auriculations,
and plano-convex to concavo-convex in profile, right valve strongly
convex, with a sharp, arching, and incurved beak extending beyond
and partially overarching the hinge-line ; hinge-line straight or nearly
50, slightly declining on the anterior side; nearly two-thirds as long as
the entire width of the shell; auriculations moderate in size, the
anterior one the smallest and constricted below where it joins the body
of the shell, forming & slight byssal notch; posterior side triangular,
longest at the hinge-line and receding below. Sides of the valve where
it joins the auriculations strongly incurved laterally, so as to cause
the sides to overhang, Valve marked by six strong, rounded, principal
radiating costae, with from two to four smaller ones between. These
are usually distributed in the following manmner: three between the
two anterior strong ones; three or four between the two antero-basal
and median ones; three usually between the postero-basal pair, and
usually two only between the posterior pair. There are also three or
four anterior to the first strong ray, and from four to six on the area
posterior to the last prineipal ray. The auriculations are also rayed,
unequally on the opposite sides, the posterior one most strongly. The
characters of the flat or left valve have not been observed on the New
Jersey specimens. The casts, the only condition in which I have seen
them from within the State, show evidence of moderately strong con-
centric lines erossing the rays and intermediate portions of the shell.”
(Whitfield.)

Remarks.—The secondary ribs between the six larger ones show
congiderable variation in the different individuals of this species, but
Whitfield was doubtless correct in his reference of sll the specimens
to a single species. In 1850 D’Orbigny proposed the specific name
mortoni for this American form and was followed by several authors,
but that species seems to have been founded upon insufficient charact-
ers, and in this place we follow Whitfield in considering the American
specimens to be identieal with the common European one,

Range in New Jersey—
MERCHANTVILLE: §, 13, 15, 17
MARSHALLTOWN: 28
MT. LAUREL-NAVESINK : 37, 41, 43, 47, 53

Range outside New Jersey: Delaware, Maryland, District of Colum-
bia, Georgia, Alabama, Mississippi, Tennessee, Mexico, England, South
Africa, '

Type.—SussexChalk, England.
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Family Spondylidae
Plicatula urticosa (Morton) 1833
Plate 24, Figures 2-4

Ostrea wrticosa Morton, 1833, Am. Jour. Sci. 1st ser., vol. 23, p. 293,
vol. 24, pl. 10, fig. 2.

Plicatula urticose, Whitfield, 1886, p. 61, pl. 9, figs, 1-2.
Plicatula urticosa, Weller, 1907, p. 484, pl. 52, figs, 1-2.

Description.— ‘Shell irregularly oval in outline and obliquely
curved, biconvex or plano:convex, marked by strong,somewhat angular
radiating and bifurcating plications, usually much stronger and less
numerous on the lower than on the upper valve, and crossed by strong
projecting concentric lamellae, which are elevated and often form thin,
flat spines on the crest of the radiating plications of greater or less
length, which give a very rough and spiney surface to the shell, re-
sembling that of Spondylus. Muscular impression moderate ; teeth not
observed.”’ (Whitfield.)

Remarks,—This species differs from P. mullicaensis in its more ir-
regular form and in its much more rugose markings.
Range in New Jersey—
MERCEHANTVILLE: 15, 17
MT. LAUREL-NAVESINK : 41, 43,46

Type—New Jersey; ANSP 18711,

Plicatula mullicaensis Weller 1907
Plate 18, Figures 5, 6

Plicatula mullicaensis Weller, 1907, p. 485, pl. 52, figs, 3-5.
Plicatula mullicaensis, Stephenson, 1941, p. 140, pl. 22, figs. 14-15.

Description.—Shell obliquely ovate. The upper valve depressed-
convex, marked by radiating costae and concentric lines of growth, at
th? junction of which the radiating costae are produced into short
spines, .
The dimensions of an average specimen are: total length, 30 mm.;
width, 22 mm,

Remarks—This species is abundant at Mullica Hill and has usually
been confused with P. urticose. It differs from that species, however,
in its much more regular ontline and in its much finer surface markings.
Only the upper valves of the species have been observed, but these seem
to be more uniform in their characters than is usual for members of-
this genus. (Weller) :

Range in New Jersey—

MT. LAUREL-NAVESINK : 53
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Range outside New Jersey: Mississippi, Alabama, Texas.
Type—Mullica, Hill, N. J. NJSM 9996; Univ. Chicago 18630
{cotypes).

Plicatula woodburyensis Weller 1907
Plate 24, Figures 5, 6

Plicatula woodburyensis Weller, 1907, p. 485, pl. 52, figs. 8-9.

Description—1Jpper valve subovate in outline, only slightly obli-
que, moderately convex on the umbo, the remainder of the valve nearly
flat. Marked by more or less alternating radiating costae which are
nearly obsolete upon the umbonal portion, becoming regularly stronger
towards the margin, those in front and behind the umbo curving
strongly upward, the costae elevated at intervals into small, short spines
directed at nearly right angles to the surface of the shell. Lower valve
not known,

The dimensions of the type specimen are: height, 28.5 mm. ; width,
26 mm. {(Weller)

Remarks—Not found in recent collections,

Range in New Jersey—
WOODBURY: 18

Type.—Lorillard, NJSM ¢

Plicatula howelli Richards 1943
Plate 40, Figure 6; Plate 44, Figure 10

Plicatula howelli Richards, 1943, p. 25, pl. 4, fig. 6.
Plicatula howelli, Stephenson, 1954, p. 30, pl. 7, figs. 3-5.

Description.—Shell irregular in outline ; length greater than Wldth
very slightly convex. Hinge indistinet. Surface ornamented with 12
prominent ribs evenly distributed and about 1.0 mm. apart. The crests
of these ribs are eovered with spine-like protuberances abont 0.5 mm.
apart. Between the major ribs ecan be seen irregular series of small
nodules, particularly noticeable near the margin of the shell. Length
140 mm.; width 16.0 mm. (Richards.)

Remarks—The speeies resembles P. clarki Stephenson, from the
Black Creek formation of North Carolina, in the presence of the minor
ribs between the major ribs, although they are less conspicuous in P.
howelli than in P. clarki. The major spines of P. kowelli are also less
conspicuous than in P, clerki and there are no indieations of the small
tubes deseribed on the ribs of the North Carolina species, although
these latter struetures may have been destroyed by weathering. The
new species also differs from P. clarki in that its proportlons are re-
latively mueh longer in relation to width.
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It is apparently not very closely related to any of the three species
of Plicatula deseribed from the Cretaceous of New Jersey, although it
resembles P. urticosa (Morton) in the arrangement of the maJor ribs.
The new species is somewhat variable, but for the present all specimens
are referred to a single species.

Stephenson (1954, p. 30) has added some further notes on this
species.

Range in New. Jerse _;—-‘
RARITAN: 1a,1b .

Type.—Sayreville, N. J.; holotype NJSM 10475 ; paratype ANSP
15565,

Plicatula ferrata Stephenson 1954
Plate 44, Figure 12

Plicalnla ferrata, Stephcnson 1954, p. 31, pl. 7, fig. 6.

“One 1ncomp1ete external mold from one of the Sayre and Fisher
clay pits at Sayreville (USGS 19013) is referred to the genus Plicatula
Lamarck. Although incomplete the surfaee features appear to be well
enough portrayed hy the imprint in the ferruginous matrix to justifs
a specifie designation. The mold indieates a shell only moderately in-
flated, probably pertaining to a left or smaller valve. It appears to have
been subeireular in outline, The surface is covered with numerons,
closely spaced, narrow, irregular radiating ribs whose crests bear tiny
Irregular nodes; on parts of the surface the ribs bear smalI short,
spines formed by the upfolding ‘'of growth lamellae. ' The ribs increase
in number in the marginal direction, with little inerease in size, by the
intercalation of new ribs in the gradually. widening interspaces. Con-
centric growth ridges are weakly developed at wide intervals.

Dimenstons of the mold: Length about 30 mm, height about 30 mm,
convexity about 4 mm,

The surface markings on this species are similar to those on Plicatula
woodburyensis Weller (1907, p.'485, pl. 52, figs. 8, 9), but its radiating
ribs are more strongly developed and the nodes on the crests of its
ribs are smaller and weaker.”’ (Stephenson)

Range in New Jersey—
RARITAN: l1a
Type~—Sayreville, N. J. USNM 108637.

Spondylus gregalis Morton 1833
Plate 22, Figures 6, 7; Plate 24, Figures 10, 11

Plagiostoma gregelis Morton, 1833, Am. Jour. Seci. 1st ser., vol. 23,
p. 292, pl.-5, fig. 6.
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Spondylus gregalis, Whitfield, 1886, p. 57, pl. 9, figs. 11-12; pl. 10,
figs. 1-2. .
Spondylus gregalis, Weller, 1907, p. 486, pl. 53, figs. 1-3.

Description.—'*Shell rather above medium size when fully grown,
and generally ovate in form, with the lower or attached valve somewhat
the deepest. Cardinal area large, but short, much extended and flat-
tened on the surface; transversely striated and with a narrow linear
groove through the middle; teeth strong. Surface of the lower valve
strongly lamellose on the free portions; the attachment apparently
being only small and near the apex: between the lamella, which are
elevated, the surface shows indistinet radiations, which on the interior
are quite distinctly marked and flexuose, and are comparatively fine.
The upper valve not ohserved, exeept as shown on casts of the interior.
In this condition it is ghown to have been only very moderately convex
at the apical portions, and to have been flattened or but very slightly
convex toward the front, with the surface radiated as in the case of the
lower valve, but whether the exterior has been lamellose or only simply
radiated T have not been able to ascertain.”” (Whitfield.)

The dimensions of the large lower valve figured by Whitfield are:
length, 95 mm.; width, about 55 mm,

Remarks.—This species seems to be of rather rare ocecurrence as
only fragments have been found recently. All the specimens on record
seem to have come from the Navesink marl.

Range in New Jersey—

MT. LAUREL-NAVESINK : 40, 44, 46, 47, 53, 57

Type—DBurlington County, N. J.; ANSP 18712,

Dianchora achinata (Morton) 1835
Plate 24, Figures 7, 8

Plagiostoma echinatum Morton, 1835, Snop. Org. Rem. Cret. Gr. U.8,,
Add. Obs,, 4.

Spondylus capazx, Conrad, 1853, Jour. Acad. Nat. Sci. Phila. 2nd Ser.
Vol. 2, p. 274, pl. 24, fig. 8.

Dianchora echinata, Whitfield, 1886, p. 59, pl. 10, figa. 3-9.
Dianchora echinata, Weller, 1907, p. 487, pl. 53, figs. 4-6; pl. 54, figs. 1-2,

Description.— *Shell below medium size, subcircular or very broad-
ovate in general outline, and with a very highly convex or gibbous free
valve, Lower valve fixed to foreign substances, and often by nearly
its entire surface, and conforming in depth to the surface to which it
is affixed, or nearly so. Or when more concave the space between the
margin of the shell and the object to which it is attached is filled up
with shelly matter formed in the same manner as the spines of the
valves, The cardinal pertion of the valve is open, forming a broad tri-
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angular foramen the entire width of the valve at this point, the mar-
gins of the foramen being sharp, no hinge-teeth or cardinal area exist-
ing. The interior of the valve is strongly marked by moderately fine
striae or ribs, which are flattened on their surfaces; muscular imprints
not observable. Upper valve very ventricose and strongly arcuate, the
beak thin and sharply incurved. Hinge open as in the lower valve, the
cardinal angles spread cutward in the form of auriculations to meet
those of the opposite valve. The sides of the valve are sharply bent in-
ward on a line from the beak to the point of greatest width, forming
a hiatus on each side between the body of the valve and the auricula-
tion, as in the genus Janira. Surface of the valve marked by strong,
closely compact, radiating ribs; every fifth or sixth one of which is
stronger than the others, and bears short, sharp, curved spines, some
of which are nearly one-fourth of an ineh long, while the others are
only rugose from the concentric lamella which eross them. On the de-
pressed spaces on the sides of the valve there are no radii, the con-
centric lines only being present. Substance of the shell thin in the
cardinal portions and much thickened toward the front. Interior of
the valve marked by the radii, and the thickened front margin strongly
crenulate.”’ (Whitfield.)

Remarks—This species is a rare form restrieted to the Navesink
fauna, the lower valves usually being attached to the interior surface
of the shells of Gryhaea convexa. At Mullica Hill the casts of this
species have been observed more commonly than at any other locality.
The upper free valve does not always have the larger, spine-bearing ribs
50 conspicuously developed as in the type of the species illustrated by
Whitfield. In some specimens the ribs are of essentially uniform size
throughout, and in others the larger ones are only moderately develop-
ed. The type specimen seems to be rather exceptional in its conspicuous
development of the larger ribs, (Weller)

Range in New Jersey— .

MT. LAUREL-NAVESINK : 39, 41, 43, 53, 58
TINTON: 63

Type—{8. capax) Woodwards Farm, Monmouth Co. ANSP 18713

Family Promyacidae
Liroscapha squamoesa Conrad 1869
Plate 24, Figure 9

Liroscapha squamosa Conrad, 1869, Amer, Jour, Conch. Vol. 5, p. 100,
pl. 9, fig. 23,

Liroscapha squamosa, Weller, 1907, p. 489, pl. 52, figs. 6-7.

Description.—Shell subelliptical in outline, pointed at the beak,
rounded at the opposite extremity, the sides nearly siraight and
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parallel. The upper valve rather strongly convex, marked by unequal,
radiating, squamose or spinulose costae.

The dimensions of the type specimen are: length, 15 mm.; width,
7.5 mm.

Bemarks—In describing this species as the type of the new genus
Liroscapha, Conrad expressed some doubt as to its true relations, ex-
pressing the possibility of its being a univalve, Recent collections have
brought no additional specimens to light and nothing can be added
at this time to our knowledge of the form. (Weller)

Range in New Jersey—
WOODBURY : 24

Type—Haddonfield, N. J. ANSP 19412,

Family Limidae
Lima pelagica Mor_ton 1833 _ ,
Plate 24, Figure 12 _ -

Plagiostoma pelagica Morton, 1833, Am. Jour. Seci., 1st ser., vol. 23,
p- 293, pl. 5, fig. 2.
Eadula pelagica, Whitfield, 1886, p. 61, pL. 9, figs. 3, 5 (not 4).
Lima pelagica, Weller, 1907, p, 489, pl. 54, fig. 7.
Description—Shell, in large examples, attaining a height of 33
mm., & width of 25,5 mm,, and a thickness of about 21.5 mm. ; oblique
subovate In outline, the valves not gaping posteriorly, The hinge-line
straight, its length about one-third of the greatest length of the shell,
the hinge area of moderate height, with a large central cartilage pit,
hinge edentulous ; beaks at about the center of the hinge-line, auricula-
tions small, nearly equal. The valves strongly convex and marked by
about 25 strong, subangular or rounded plications, and usually with
a minute, elevated rib in the bettom of each interspace; fine concentric
lines of growth, with sometimes an occasional stronger one, also mark
the entire surface of the shell,

Remarks—This is & common member of the Navesink fauna, and,
besides its large size, it is characterized by the presence of the minute
secondary radiating ribs in the bottoms of the interspaces between
the primary plications of the shell, and by the more or less subangular
primary ribs. Whitfield included in this species the shells deseribed
in the present report as Lima whitfields, in which the secondary ribs
are wanting and in which both the plications and interspaces are round-
er. In general form the two shells are essentially identical, and in the
internal casts, the condition in which the species usually occurs, they
probably cannot be separated. The secondary ribs are more or less
variable in the degree of their development in different individuals,
and are always more conspicuous on the anterior portion of the shell,
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sometimes being faintly developed or entirely absent from the central
and posterior portion. (Weller)
Range in New Jersey—
MT. LAUREL-NAVESINK ;: 18
Type.—New Jersey; ANSP 18754,

Lima whitfieldi Weller 1507
Plate 24, Figure 13

Radule pelagica Whitfield, 1886, p. 61, pl. 9, fig. 4 (not 3, 5).
Lima whitfieldi Weller, 1907, p. 491, pl. 54, fig. 8.

Description.—The dimensions of the type speeimen are: extreme
length, 25 mm. ; greatest width, 21, 5 mm. ; length of hinge-line, 8 mm. ;
convexity of one valve, 7 mm. In general form and proportions this
shell is essentially identical with R. pelagica, but it has not been ob-
served to attain so large a size as thaf species, and differs fundamentally
in the character of the surface markings. In this speeies the plications
and interspaces are always rounded and lack entirely the secondary
riblets which are present in the bottom of the interspaces in E. pelagica.
In addition to the ribs the shell is entirely ecovered with fine concentric
markings,

Remarks—The type of this species is one of the specimens which
Whitfield illustrates as R. pelagica. The specimen has the shell well
preserved, showing all the surface features, as well as the hinge; it
is preserved in a rather.coarse sand cemented with caleium carbonate,
the so-called ‘‘limestone nodules’ of Whitfield, said to come from the
base of the ‘‘lower marl.”’ The horizon of these calecareo-arenacecus
masses as observed in recent field work, is near the very base of the
Navesink, or in the uppermost beds of the Wenonah. A few other
specimens from the Marshalltown clay-marl are referred to this species
although they differ somewhat from the type in having narrower inter-
spaces between the ribs and in having stronger coneentrie markings
{Weller)

Range in New Jersey—

MARSHALLTOWN: 28
MT. LAUREL-NAVESINK : 41

Type—Holmdel, N. J. NJSM 7601

Lima lorillardensis Weller 1907
Plate 22, Figure 8
Lima lorillardensis Weller, 1907, p. 492, pl. 54, figs. 5-6.

Description—The dimensions of the type speeimen are: heighr,
27 mm. ; width, 22 mm. ; thickness, about 16.5 mm. Shell oblique, sub-
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ovate in outline; valves rather strongly convex, marked by 30 to 35
strong ribs, those on the central portion of the shell being much stronger
than those towards the lateral margins, these larger ribs are subearinate
on top, with a somewhat conspicuous shoulder about half-way down
each slope, the interspaces rounded in the bottom and somewhat
broader than the ribs, the lateral ribs are much narower, lower and
lack the lateral shoulders. Entire surface marked by fine, regular
concentric lines.

Eemarks.—The type and only specimen of this species seen is a
somewhat crushed and distorted internal cast whose exaet form and
proportions cannot be determined, and a portion of the impression of
the exterior which preserves the surface markings very perfectly. The
shell apparently has much the same size and proportions as L. whitfield:.
but its distinguishing characters are to be found in the surface mark-
ings. The species somewhat resembles L. squarrosa Gabb, from Ala-
bama, but that species has broader, higher and more square ribs, which
are not carinate, and less strongly marked concentric lines. (Weller)

Range itn New Jersey—
WOODBURY: 18

Type—Lorillard, N, J. NISM 7727.

Lima reticulata Liyell & Forbes 1845
Plate 22, Figures 9, 10

Lima reticulata Lyell & Forbes, 1845, Quart. Jour. Geol. Soc., London,
vol. 1, p. 62; two text figures,

Radula reticulata, Whitfield, 1886, p. 63, pl. §, figs. 8-9.

Lima auctilineata, Whitfield, 1886, p. 62, not of Conrad.

Lima reticulate, Weller, 1907, p. 492, pl..54, figs. 3-4.

Lima reticulata, Gardner, 1916, p. 600, pl. 34, figs. 12-13.

Lima reticulata, Stephenson, 1923, p. 212, pl. 58, figs. 10-15.

Lima reticulata, Wade, 1926, p. 66, pl. 20, fig. 12,

Lima reticulata, Groot, Organist and Richards, 1954, p. 44.
Description.—* Shell small, moderately oblique, strongly ovate and

inflated. Hinge short; beaks proportionately strong and projecting

beyond the cardinal line. Valves nearly equal ; anterior margin straight

and not at all gaping ; auriculations small but distinet, rectangular or

very slightly pointed at their outer angles. Surface radiately ribbed,

those of the anterior and posterior slopes faintly marked or obsolete,

ribs (abont 30) distinet, with five or more indistinet on each side ; sub-

angular on the middle of:the valves and rounded toward the sides,

crenulate or subspinese on the larger specimens when well preserved,

but often appearing nearly smooth. Entire surface marked by con-
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centric lines which give a roughened surface when perfect, giving the
reticulated ‘character indicated by the specific name.”’ (Whitfield.)
Remarks.—This species is frequently associated with L. pelagica,
but it can always be distinguished from it by reason of its smaller
size and its much finer plications. The specimens are usually preserved
in the form of internal easts so that the delicate concentrie surface
markings cannot be detected, but upon some specimens from the
Marshalltown marl near Swedesboro the shell is perfectly preserved.
Whitfield has considered Lima denticulicosta Gabb as a synonym of
L. reticulata. In this he is probably in error, since that species is
described as having ‘‘about 28 ribs,’’ while usually as many as 40 may
be easily recognized upon specimens of R, reficulata, and furthermore
the surface markings are very different in the two species. (Weller)
Range in New Jersey— ‘

MERCHANTVILLE: 8, 15

MARSHALLTOWN: 28

WENONAH: 34

MT. LAUREL-NAVESINK: 37, 38, 40, 46, 47, 53

RED BANK: 59

TINTON: 63

Range ouiside New Jersey: Delaware, Maryland, North Carolina,
South Carolina, Georgia, Alabama, Mississippi.
Type—New Jersey. Lost,

Lima monmouthensis:( Whitfield) 1886
Plate 22, F“Jigure 11

Nucula monmounthensis Whitfield, 1886, p. 102, pl. 11, fig. 1.
Lima monmouthensis, Weller, 1907, p. 494, pl. 54, fig. 9.

Description—Shell small, the dimensions of the type specimen
being : height, 12 mm. ; length, 11 mm. ; convexity of one valve, 3 mm.
Valves oblique, moderately convex, subovate in outline not gaping;
hinge-line short, areunate, edentulous; beaks near the center of the
hingle-line, auriculations absent. Surface of valves marked only by
faint, coneentric lines of growth. '

Remarks.—This little shell was described by Whitfield as & member
of the genus Nucule. A further development of the type specimen has
shown the entire absence of the nuculoid hinge, and the essential agree-
ment of the shell in all its characters with members of the genus Lima.
A second specimen in the collection of the Philadelphia Academy of
Seience, referred to, but not illustrated, by Whitfield is a true Nucula.
The species differs from all other members of the genus Lima recogniz-
ed in the Cretaceous faunas of New Jersey, in the absence of radiating
plications, and in the obsolesence of the auriculations, (Weller)
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- ‘Range in New Jersey—

MERCHANTVILLE: 15
WENONAH : 35

Type—-Marlboro, N. J. NJSM 9731.

Plagiostoma erecta (Whitfield) 1886
Plate 22, Figure 12

Dosina # erecta Whitfield, 1886; p. 162, pl. 18, fig. 17 (%18-20).
Plagiostoma erecta, Weller, 1907, p. 495, pl. 54, fig. 10,

Description.—Shell very thin, depressed convex, subcircular in out-
line, a little longer than high, in large examples attaining a length of
25 mm., a height of 22.5 mm. and convexity of 4.5 mm. Beaks nearly
erect, situated back of the middle of the valves, antero-cardinal margin
deeply inflected .to form an excavated escufcheon, back of the beaks
the shell is compressed and produced into a small triangular.auricula-
ation; the anterior extremity of the hinge-line meeting the anterior
shell margin in a slightly obtuse angle. The posterior margin slightly
sinuate above from the hinge extremity to below the base of the auri-
culation ; beyond this point the margin describes a nearly cireular eurve
to the posterior hinge extremity. The surface smooth and shining,
marked by fine econcentric lines of growth.

Remarks.—This species was established by Whitfield ‘‘entirely
from the external appearances of a few shells destitute of the most of
the cardinal portions, and one internal east, on which the markings are
so faint as not to be considered reliable,’’” and was referred to the genus
Dosinia. The internal cast mentioned by Whitfield may belong to the
same species as the specimens preserving the shells, but it is not possible
to affirm this with any certainty, and the specimens preserving the
shells will be considered as the types of the species. These specimens
are two in number from Marshalliown, N. J., and they undoubtedly
came from the Marshalltown clay-marl. Several additional specimens -
of the same form are preserved in the more recent collections of the
Survey from the same formation near Swedesboro, and these, with some
others from the Navesink marl, present additional features of the shell
not seen by Whitfield, which show the species to be a member of the
genus Plagiostoma. (Weller)

Range in New Jersey—
MARSHALLTOWN: 27, 28
MT. LAUREL-NAVESINK : 40, 41, 47

T'ype—Near Marshalltown, N. J. NJSM 9634,
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Family Anomiidae
Anomia argentaria Morton 1833
Plate 22, Figure 15 ; Plate 41, Figure 12

Anomia argentaria Morton, 1833, Am. Jour. Sei., 1st ser., vol. 23,
p. 293, pl. 5, fig. 10.

Anomie argentaria, Whitfield, 1886, p. 42, pl. 4, figs. 10-11.
{(not fig. § = Ostrea plumose).

Diploschiza cretacea, Whitfield, 1886, p, 43, pl. 4, figs. 4-8.
{Not Conrad.)

Anomia argentaria, Weller, 1907, p. 496, pl. 54, figs. 12-14 (not fig. 15).
= A. tellinoides.

Anomia argentaria, Gardner, 1916, p. 608, pl. 35, figs. 1-2.

Anomia argentaria, Wade 1926, p. 68, pl. 22, figs. 10-13.

Anomia tellinoides, Wade, 1926, p. 69, pl. 23, figs. 3-4 (not Morton).

Anomia argeniaria, Stephenson, 1341, p. 148, pl. 24, figs. 14,

Anomia argentaria. Richards, 1943, Proe. Acad. Nat. Sei, Phil. ,vol. 95,
7. 24, pl. 5, fig. 12.

Anomia argentaria, Groot, Organist and Richards, 1954, p. 45,

Description—Shell subceircular, more or less irregular in outline.
the larger individuals attaining a diameter of 25 mm. or more. Upper
valve depressed convex, with the apex marginal, or nearly marginal.
the surface marked hy more or less irregular, sometimes sublamellose.
lines of growth, and sometimes by more or less distinet radiating costac.
Lower valve flat, concave or convexX, often irregular in contour, the
perforation rather large and situated near or af some distance from the
margin. (Weller)

Remarks~—This shell has heen confused with A. fellinoides Morton.
See nnder that species for distinguishing features.

Range in New Jersey—
RARITAN:1
MAGOTHY: 5,6
MERCHANTVILLE: 8§, 10,15, 17
WOODBURY : 18, 20, 23
MARSHALLTOWN: 28
WENONAH: 35
MT. LAUREL-NAVESINK : 39, 40, 41, 43, 47
RED BANK: 60

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

Type—New Jersey; ANSP 15655.¢
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Anomia tellinoides Morton 1833
" Plate 22, Figures 14, 16

Anomig tellinoides Morton, 1834, Snop. Org. Rem. Cret. Gr. U, S,
p. 61, pl. 5, fig. 11.

Anomia tellinoides, Whitfield, 1886, p 43, pl. 4, figs. 12-13.

Anoming argentaria, Weller, 1907, p, 4986, pl. 54, fig. 15, (Not 11-14 =
A, argentaria)

Anomia tellinoides, Gardner, 1916, p. 610, pl. 35, figs. 3-4.
Anomia tellinoides, Stephenson, 1923, p. 228, pl. 60, figs. 1.7.
Anomiq tellinoides, Stephenson, 1941, p. 147, pl. 24, figs, 5.7.

Anomie tellinoides, Groot, Organist and Richards, 1954, p. 45, pl. 4,
fig. 6.

Description.—'*Shell inequilateral, thin but firm, partly transpar-
ent, somewhat irregular, but in general broadly subovate with a tend-
ency to a roughly triangular outline; depressed convex to moderately
convex in form, inflated most strongly anteriorly, becoming somewhat
compressed posteriorly. Beak small, projecting slightly above the
dorsal margin, directed backward, and situated about three-fifths the
length of the shell from the anterior margin. Dimensions of the type
{from ‘““New Jersey’’) : Length 34 mm,, height 30 mm., convexity 6
mm. In general the anterior margin is regularly rounded, the ventral
margin broadly and regularly rounded, and the posterior margin rather
sharply rounded at about midheight. Between the posterior extremity
and the beak in typical specimens the margin is truncated or slightly
concave,

Hinge edentulus and developed only in front of the beak; it is 10
to 15 mm. long, 1 to 2 mm. broad, and roughly striated with concentric
growth lines. Resilifer submerged with the margin, deeply impressed,
flaring, and marked with fine striae. A small muscle scar is situated
Just below the forward end of the resilifer, and centrally above the
midheight is a large, somewhat irregular but roughly ovate muscle
scar, which probably is in reality three smaller scars not sharply sep-
arated from each other,

Surface marked with fine concentric growth lines, and on some
specimens irregularly spaced shallow growth undulations; very fine
radiating lines can be fairly seen on some specimens.”’ (Stephenson.)

Remarks—This has been confused with A. argemtaria Morton,
Certain characters distinguish it sharply from that form. Fine
radiating lines are faintly visible on some specimens when examined
under a hand lens, but they are much weaker than on A. argentaria
The hinge is limited to part of the dorsal margin in front of the beak;
the beak is marginal, projects a little, and is directed backward; and
the postero-dorsal margin is more or less concave, A. argentaria is
subeireular in outline, is marked by stronger though still very fine
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radiating lines, and has a nonprominent beak situated 1 mm. or more
away from the margin.
Range in New Jersey—
WOODBURY : 22
MOUNT LAUREL: 47
Range outside New Jersey: Delaware, North Carolina, Tennessee,
Georgia, Alabama, Mississippt, Texas,
Type—"*New Jersey’’, ANSP

Anomia radiata Weller 1907
Plate 25, Figure 2

Anomia radiate Weller, 1907, p. 499, pl. 54, figs, 16-17.

Description—Shell irregularly subovate in outline, the dimensions
of the type specimen being: height, 12,56 mm.; width, about 20 mm.
Free valve depressed convex, the apex marginal. The attached valve
flatter, the perforation near the margin. Both valves marked by
rather coarse, irregular, nodose, radiating costze, the nodes being
small squamose projeetions as shown by impressions of the exterior.

Remarks—The example selected as the type of this species is the
most complete of several individuals which are attached to the leaves
of a marine plant, the plant having been fossilized with the shells
attached. A few impressions and casts of other individuals have been
found in the Merchantvilte and Woodbury formations, but no others
have been seen attached. Some of these specimens are much larger
than the type, the larger ones sometimes having a maximum diameter
of nearly 30 mm. In the character of their surface markings the mem-
bers of this speecies resemble Paranomia scabra, but the costae are
always finer than in that species, and the shells do not grow to so large
a size. In the perforated lower valve, however, these shells possess the
essential feature of the genus Anomia.

In recent years a single specimen has been found at Maple Shade,

Range in New Jersey—

MERCHANTVILLE: 15, 16
WOODBURY : 28

Type—Lorillard, N. J. NJSM 9599,

Paranomia scabra (Morton) 1834 .
Plate 18, Figure 4; Plate 22, Figure 3; Plate 25, Figure 1

Placuna scabra Morton, 1834, Snop. Org. Rem, Cret, Gr. U. 8., p. 62.
Placunanomia lincate, Whitfield, 1886, p. 44, pl. 10, fig. 10,
Paranomia scabra, Whitfield, 1886, p. 44, pl. 10, fig. 10.

Paragnomia lineatq, Whitfield, 1886, p. 45, pl. 9, fig. 10.
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Paranomia scabra, Weller, 1907, p. 500, pl. 52, figs, 10-13.
Paranomia scabra, Gardner, 1916, p. 605,

Paranomaa lineata, Gardner, 1916, p. 606, pl. 35, figs. 11-12.
Paranomia scabra, Stephenson, 1923, p. 234, pl. 61, figs, 1-4.
Pgranomia scabra, Wade, 1926, p. 67, pl. 22, figs. 3-9.
‘Paranomsia scabra, Groot, Organist and Richards, 1954, p. 45.

Description.—Shell thin and fragile, broadly and irregularly sub-
ovate in outline, the dimensions of the lagest individual observed being:
length from beak to opposite border, 55 mm.; width at right angles to
the last dimension, 54 mm. The dimensions of an individual of more
nearly average size are : length, 31 mm. ; width, 34 mm. The upper valve’
depressed convex, the surfaee marked by distant, rounded, elevated
radiating ribs, which are frequently more or less wavy in their direction
and become stronger towards the front of the shell. At irregular in-
tervals the ribs are produced into hollow spines directed away from
the beak, which become larger and more distant as the ribs increase
in strength towards the front of the shell; the spaces between the ribs
are broad and flat, being three or four times as wide as the ribs, and
on the best preserved shells are marked with rather delicate coneentric
lines, The lower valve is convex towards the beak, where it is apparently
broadly perforate, becoming concave towards the front of the valve.
The surface markings are similar to those of the upper valve, though
in some cases the ribs and spines seem to be less strongly developed.

Remarks.—This species was formerly common in the Marshalltown
formation near Swedeshoro where a large number of individuals re-
taiming the shell were colleeted. None of them are so large as the speci-
men illustrated by Whitfield under the name of P. lineata, but they all
exhibit the same essential specific characters as that shell. Whitfield
was in error, however, in considering the specimen he used for study
as a perforate valve, the apparent perforation near the beak being only
a fracture. In none of the Swedesboro specimens, which are perfectly
preserved up to the beak, is any perforation shown in the convex valve,
but in several of those which become concave towards the front there
is apparently a broad perforation close to the beak, although there
is some reason for doubting the presence of an actual perforation
In this valve, as it seems to be absent from some specimens which are
complete to the beak.

There seems to be no sufficient reason for recognizing the two species
of Paranomia of Whitfield’s monograph. The type of Morton’s species,
P. scabra, illustrated by Whitfield, is only a fragment of a shell be-
longing to the same speeics as the one illustrated as P. lineata, although
it is somewhat more irregular and rougher than usual. Morton’s name
having priority is adopted for the species. P. safford: Con,, from Ten-
nessee, must also be considered as a synonym. (Weller)
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Range in New Jersey—
MERCHANTVILLE: 15
MARSHALLTOWN: 31
MT, LAUREL-NAVESINK : 47

Range ouiside New Jersey: Delaware, Maryland, North Carolina,
South Carelina, Georgia, Mississippi ,Alabama, Tennessee, Arkansas,
Texas.

Type—DBlue Marl of N. J.; ANSP 3969,

Family Mytilidae
Mytilus smocki Weller 1907
Plate 25, Figure 3
Mytilus smocki Weller, 1907, p. 502, pl. 55, figs. 14.

Description.—Shell more or less arcnate, the larger type specimen
with an extreme length of 37 mm.; 2 maximum width of 13 mm., and
thickness of both valves 18 mm. The valves strongly convex, with a
rounded ridge below the middle extending from the beak to the postero-
basal margin, below the ridge the surface of the valves are rather
gbruptly inflected, meeting nearly in a plane along the ventral margin.
The beaks pointed, the dorsal and ventral margins diverging at an angle
of about 35°; the hinge arcunate, passing gradually into the postero-
dorsal margin which is more or less carinate, posteriorly the dorsal
and ventral margins of the shell are subparallel, the posterior margin
rather narrowly rounded below, the antero-ventral margin more or
less concave. Adductor muscular impressions rather large, situated
near the posterior extremity of the shell. Surface of the shell marked by
fine radiating costae, about three of which occupy the space of one
millimeter, and also by concentric lines of growth.

Remarks—This species is remarkable for the great convexity of
the valves, the thickness of the entire shell being considerably greater
than its width, Two complete specimens have been observed, both of
which show the enormous thickness of the shell, although one is eon-
siderably more arcuate than the other. The surface markings have not
been satisfactorily determined because the specimens are both for the
most part internal casts, both of them, however, retain some indications
of the fine radiating costae, and one of them retains a small fragment
of the shell itself. In the casts several concentrie lines of growth are of
considerable strength. (Weller) ’

Range in New Jersey—
MT. LAUREL-NAVESINK : 40, 46

Type.—Walnford, N, J. NJSM 7609 ; Univ, Chicago 18634
(cotypes).
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Mytilus eblivius Whitfield 1886
Plate 25, Pigure 4

Mytilus oblivius Whitfield, 1886, p. 64, pl. 17, fig. 1.
Mytilus oblivius, Weller, 1907, p. 503, pl. 55, figs, 5-8,
Description.;—“ Shell small, erect, or but very slightly curved on the
buecal margin ; beaks terminal, projecting and acute. Hinge line sloping
at an angle of about 60° to the buceal margin; posterior margin sub-
parallel to the anterior, and the extremity rather sharply rounded.
Anterior face abrupt, and the surface of the valve gradually sloping
from the umbonal angle to the posterior margin. Surface apparently
marked by fine lines of growth as indicated on the cast.”’ (Whitfield.)
Bemarks—Whitfield described this species from a single specimen
collected from the summit of the Wenonah sand near Marlboro. It
has rarely been found in recent eollections.
Range in New Jersey—
MAGOTHY:5
WENONAH: 35
NAVESINK: 53
Type—Mariboro, N. J. NJSM 9733.

Mytilus? planus Richards 1943
Plate 40, Figure 5

Mytilus # planus Richards, 1943, p. 23, pl. 4, fig. 5.

Description.—Shell narrow, beak pointed, surface smooth., Has out-
ward appearance of a Mytilus, but the exact relationship ean not be
determined bécause of the poor state of preservation. Length 23.0 mm. ;
greatest width 15.0 mm. (Richards.)

Renge tn New Jersey—
RARITAN: la

Type—Sayreville, N. J. NJSM 10447,

Volsella monmouthensis (Weller) 1907
Plate 25, Figure 5

Modiola monmonthensis Weller, 1907, p. 504, pl. 55, figs. 9-10.

Description.—Shell small, the dimensions of an average specimen
being : length, 8 mm. ; width, 4.5 mm. ; convexity of one valve 2.5 mm.
Hinge-line about one-half the total length of the shell, heaks nearly
anterior, incurved, umbe prominent; anterior margin short and round-
ed, ventral margin nearly straight, slightly sinuate back of the middle
of the shell, posterior margin rather sharply rounded bhelow, sloping
from the posterior extremity of the hinge-line above with a slightly
convex curve. Surface of the valves marked with fine radiating costa,
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which, judging from the internal casts alone, are much stronger upon
the posterior portion ef the shell; surface also marked with concentrie
lines of growth,

Remarks-—This species is the only member of the genus as yet
recognized in the Cretaceous faunas of New Jersey, in which the shell
is marked with radiating costee. It is also the smallest species of the
genus observed, none of the individuals varying materially from the
dimensions given above. {Weller)

The validity of Velselln Seapoli versus Moediolus Lamarck has re-
cently been established.*

Range in New Jersey—

MERCHANTVILLE: 8

Type.—Near Matawan, N. J. NJSM 8964.

Volsella burlingtonensis ( Whitfield) 1886
Plate 25, Figure 6; Plate 26, Figure 1

Modiola burlingtonensis Whitfield, 1886, p. 65, pl. 17, figs. 8-9.

Modiola burlingtonensis, Weller, 1907, p, 505, pl. 55, figs, 18-19,
Modiola burlingtonensis, Gardner, 1916, p. 615.
Volsella burlingtonensis, Groot, Organist and Richards, 1954, p. 45.
Deseription—"‘Shell of moderately large size, very ventricose, and
with subparallel dorsal and ventral margins, large prominent umbones
and incurved beaks situated near the anterior end but not terminal, the
anterior margin perceptibly extending beyond them and rounded.
Umbonal ridge prominent and subangular, especially near the beaks,
and becoming broader and more rounded posteriorly; surface of the
valves strongly constricted and sinuate in front of the ridge and the
anterior surface again inflated; cardinal slope comparatively broad
and slightly concave toward the postero-cardinal border. Hinge-line
straight and three-fifths as long as the shell, and rather strongly im-
pressed in the internal cast ; postero-cardinal margin rounding rapidly
forward from the more narrowly rounded posterior extremity, Surface
of the cast, the only condition under which it is known, apparently
smooth or marked only by irregular concentric lines of growth, some of
which produce undulations of considerable strength on the easts. On
one individual there appears on the posterior cardinal slope very faint
indicatious of rather eoarse radiating lines, but too faint to warrant the
statement that such markings really exist on the shell,”” (Whitfield.)
Remarks—The horizon of this species is not satisfactorily known,
as it has not been met with in any of the recent collections of the Survey,
and the reeorded locality ‘‘ Burlington County,'’ is too indefinite to be
of much assistance in forming an opinion, The lithologic character of
the specimen, however, more closely resembles that of specimens from

1 8tewart, Ralph, Acad. Nat, 8ci, Phila. Special Pub, 3. pp. 98-99,
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the Merchantville elay-marl than any others, and it is probable that it
was collected from that formation. (Weller)

Range in New Jersey—
MERCHANTVILLE: (1) 14

Range outside New Jersey: Delaware.
Type.—Burlington County, N. J.; ANSP 18501,

Volsella julia (Lea) 1861
Plate 25, Figure 7

Modiola julige Lea, 1861, Proe. Acad. Nat. Sci. Phil,, p. 149.
Modiola julia, Whitfield, 1886, p. 64, pl. 17, fig. 6 (not fig. 7)
Modiola julia, Weller, 1907, p. 506, pl. 55, figs. 12-13.

Description.~—Shell subovate in outline, the dimensions of the larg-
est specimen observed being : length, 27 mm. ; greatest height, 13 mm. ;
convexity of one valve, 5.5 mm.; the hinge-line about .63 of the total
length; the beaks incurved, sitnated about one-seventh of the total
length of the shell from the anterior extremity. Anterior margin
rounded, meeting the hinge-line in an obtusely rounded angle, ventral
margin nearly straight or slightly sinuate near the middle; if pro-
jeeted anteriorly it would meet the projection of the dorsal margin in
an angle of about 16°; posterior margin broadly rounded, its most
posterior projection below the middle. From the beak a rounded um-
bonal ridge passes obliquely backward to the posiero-basal margin, in
front of whieh is a rather hroad, shallow, ill-defined suleus. The sur-
face markings of the shell consist of coneentrie lines of growth which
are stronger and more regular upon the posterior slope,

Remarks —The type of this species, from the Woodbury clay near
Haddonfield, is a badly crushed shell 13.5 mm. in length, which is just
-one-half the size of the larger individual figured in the present report
from Lorillard. This fact is in agreement, however, with nearly all the
speeies which are common to these two localities, the Lorillard in-
dividuals generally being much larger than those from Haddonfield.
The Haddonfield specimen of this species is proportionally mueh short-
er than those from Lorillard, but this difference is doubtless due to the
distortion of the former, and it is believed that the Lorillard specimens
much more nearly exhibits the normal form of the shell. The original
of Whitfield’s figure 7 is not a member of this species, and judging
from its lithologic characters it must have come from a much higher
horizon, certainly from one of the marl beds and possibly the Mana-
squan. (Weller)

Range in New Jersey—

MERCHANTVILLE: 10
WOODBURY : 18, 19, 24
Type~—Haddonfield, N. J.; ANSP 19579, (Badly crushed.)
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Volsella wenonah (Weller) 1907
Plate 25, Figure 8

Modiola wenonah Weller, 1907, p. 507, pl. 55, fig. 11,

Description—Shell small, the dimensions of the type specimen
being : length, 15 mm.; width, 8 mm. ; eonvexity, 3.5 mm, The hinge-
line a little more than one-half the length, the beaks nearly anterior,
umbo rather prominent with a somewhat broadly rounded umbonal
ridge extending to the postero-basal margin. Anterior margin rather
broadly rounding into the nearly straight basal margin which is slightly
sinuate back of the middle, postero-basal margin rather sharply round-
ing into the long, oblique, slightly convex upper portion of the posterior
margin which meets the posterior extremity of the hinge-line at an
angle of about 125°. Surface of the internal cast marked by indistinet
concentric lines of growth. )

Remarks.—This speeies is based upon a single individual from the
top of the Wenonah sand near Marlboro. It differs from all other mem-
bers of the genus in the New Jersey Cretaceous faunas, in the con-
spicuous postero-basal extension of the shell with the long obligue
posterior slope above. (Weller)

Range in New Jersey—

WENONAH: 35

Type.—Marlboro, N. J. NJSM 7681.

Crenella serica Conrad 1860
Plate 25, Figure 9

Crenella serica Conrad, 1860, Jour. Acad. Nat. Sei. Phil, 2nd ser.,
vol. 4, p. 281, pl. 46, fig. 23.

Crenella serica, Weller, 1907, p. 510, pl. 56, figs, 7-8.
Crenelia serica, Gardner, 1916, p, 624, pl. 36, figs. 16-18,
Crenella serica, Stephenson, 1923, p. 241, pl. 62, figs, 1.2
Crenella serica, Stephenson, 1941, p. 153, pl. 25, figs. 13-15.

Description.—Shell small, the dimensions of an average individual
being: greatest length, 4 mm.; greatest width, 3 mm. Oblique, sub-
ovate in outline, strongly convex, the umbo prominent, the beaks in-
curved. The anterior slope from the umbo abrupt, inflected towards
the anterior extremity of the hinge-line. Surface marked by fine
regular, concentric lines which can be easily seen with the unaided eye,
and by finer, regular, radiating striz, which can usually be seen only
with a magnifying glass. (Weller)

Range in New Jersey—

MARSHALLTOWN: 28
RED BANK: 59, 60
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Range outside New Jersey: Maryland, North Carolina, South Caro-
lina, Georgia, Alabama, Mississippi, Texas.

Type—Eufaula, Alabama; prohably lost,

Crenella elegantula Meek & Hayden 1861
Plate 25, Figure 10

Crenella elegantule Meek & Hayden, 1861, Proe. Acad. Nat. Sci. Phil,,
p. 441.

Crenella elegantula, Weller, 1907, p. 5611, pl. 56, fig. 6. .

Crenella elegantula, Gardner, 1916, p. 625, pl. 36, fig. 19.

Crenella elegantula, Wade, 1926, p. T1.

Crenelia elegantula, Groot, Organist and Richards, 1954, p. 45.
Description.—Shell obliquely subovate in outline; the dimensions

of a perfect cast of a left valve are: height, 10.5 mm. ; width, 8.5 mm. ;

convexity, 5 mm. Valves ventricose, umbo prominent, beak nearly

terminal, small and strongly incurved. Surface marked by exceedingly

fine radiating costee which can be seen upon the internal east, indicating

that the shell substance was very thin,

Remarks—This species differs from C. serice in its mueh larger
size, its proportionally broader form, and in the absence of the con-
spicuous concentric markings of the shell, The New Jersey examples
are apparently identical with the western specimens from which the
species was described, and the same form occurs in the southern Ripley
beds. (Weller)

Bange in New Jersey— -
TINTON : 62

Bange outside New Jersey: Delaware, Maryland, Tennessee,
Mississippi, Western Interior, Rocky Mountains,

Type—Deer Creek, Nebraska; USND 1925,

Lithophaga ripleyana Gabb 1861
Plate 25, Figure 11

Lithophagus ripleyanus Gabb, 1861, Proc. Acad. Nat, Sci, Phil,, p. 326,
Lithodomus ripleyana, Whitfield, 1886, p. 67, pl. 17, figs. 4-5. |
Lithophaga ripleyana, Weller, 1907, p. 512, pl. 56, figs, 9-12.
Lithophage ripleyana, Gardner, 1916; p. 618, pl. 36, figs. 4-6.
Lithophaga ripleyana, Wade, 1926, p. 70, pl. 23, figs. 5-6.

Tathophaga ripleyana, Groot, Organist and Richards, 1954, p. 45, pl. 4,
fig. 7.

Deseription.—Shell more or less subeylindrical, sometimes eurved
downward posteriorly, attaining a length of 15 mm. to 20 mm. in full
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grown specimens, the width and thickness usually about one-half the
length. Anterior extremity of the shell bluntly rounded, the beaks
blunt, anterior or nearly terminal in position; posterior extremity of
the shell compressed. Dorsal margin marked by an impressed line
between the valves. Surface of the shell, which is rarely preserved,
marked by lamellose, eoncentric lines of growth.

Bemarks.~—This species occurs most frequently in the Navesink
marl, where it attains its maximum size, but one colony of shells has
been detected in the recent Survey collections from the Wenonah sand,
the individuals of which seem not to differ from those in the Navesink,
except that none of them exceed 10 mm. in length. In connection with
his original deseription, Gabb mentions having eollected one specimen
of the species from near the place now known as Westville, the horizon
of which would be Merchantville clay-marl, but the species has not

been detected in the recent collections of the Survey from this horizon.
(Weller)

L. ripleyana Gabb is relatively more elongated transversely than
L. affinis Gabb, a co-existant species over mueh of the area of its oceur-
ence, and is much less inflated. (Gardner.)
This species may be identical with L. carolinensis {Conrad) (Stephen-
son, 1941, p. 155)
Range in New Jersey—
MERCHANTVILLE:16 (%)
WENONAH: 34
MT. LAUREL-NAVESINK : 37, 42, 46, 47, 53
Range outside New Jersey: Delaware, Maryland, Tennessee,
Mississippi.
Type.—Crosswicks, N. J.; ANSP 19580,

Lithophaga affinis Gabb 1861
Plate 25, Figure 12

Lithophagus affinis Gabb, 1861, Proe. Acad. Nat. Sci. Phila., p. 327
Lithodomus affinis, Whitfield, 1886, p. 66, pl. 17, figs. 2, 3.
Lithophaga ripleyana, Weller, 1907, p. 512, pl. 56, figs. 9-12.

Description.—Tube robust, eurved, short. Portion containing the
shell broad, grooved at the anterior half of the baek, rounded earinate
the rest of the length. Opposite face more narrow and deeply grooved.
Extremity distinetly trilobate. Shell unknown. From the shape of the
tube, it appears related to [Lithophagae ripleyana] but the beaks are
lesss prominent in advanece; the shell is much more gibbous, the basal
margins more emarginate, and the posterior margin more depressed.
(Gabb.)

Length of tube (extending a little beyond the shell) .6 inches.
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Width (in the direction of the length of the shell) .35 inches. Trans-
verse width .4 inch,

Bange in New Jersey—
MERCHANTVILLE: 16

Type.—New Jersey ; ANSP 18802,

Family Pholadomyadae
Pholadomya occidentalis Morton 1833
Plate 26, Figures 3, 4

Pholadomya occidentalis, Morton, 1833, Am, Jour. Sci., 1st ser., vol. 23,
p. 292, pl. 8, fig. 3.
Pholadomya occidentalis, Whitfield, 1886, p. 175, pl. 24, figs. 1-3.

Pholadomya ocerdentalis, Weller, 1907, p. 513, pl. 58, figs. 1-3

(syn. exel.)

Pholadomya occidentalis, Gardner, 1916, p. 630, p. 37, figs. 1-3.
Pholadomya occtdentalis, Wade, 1926, p. 72, pl. 23, figs, 13-15.
Pholadomya occidentalis, Groot, Organist and Richards, 1954, p. 45,

pl. 5, fig. 1.

Description.—The dimensions of an average sized specimen are:
length, about 70 mm.; height, 47 mm.; thickness, 45 mm. Shell sub-
ovate or subelliptieal in lateral outline, and cordate from in front.
Hinge-line straight, about two-thirds as long as the shell; anterior
margin rounding from the cardinal extremity into the basal margin,
or obliquely subtruncate; basal margin gently convex, becoming
straighter posteriorly; posterior margin more narrowly rounded than
the anterior. Beaks large and broad, situated from one-fifth to one-
fourth the length of the shell from the anterior extremity, strongly in-
curved and nearly in contact, moderately elevated above the hinge-line,
Valves most prominent at about their mid-height in front of the middle
of the shell; from this point the surface curves rather abruptly to the
ventral anterior and cardinal margins, and much more gently to the
gaping posterior margin; the cardinal margins baek of the beaks are
slightly inflected to form a rather distinet, coneave cardinal area of
moderate width on each valve. Surface of each valve marked by 25
to 30 more or less irregular and wavy, rounded, radiating coste of
moderate strength, much narrower than the intervening depressions,
and closer together in the middle of the shell than at either the anterior
or posterior portions; in the middle of the shell every other costa on
large individuals has usually been intercalated between two others
at some distance below the bealk; the shell is also marked by more or
less irregular, coneentrie undulations. (Weller)

Remarks.—Especially common in the Merchantville formation.
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Range in New Jersey—
MAGOTHY: 5, 6
MERCHANTVILLE: 10, 15, 16, 17
WOODBURY : 19
Range outside New Jersey: Delaware, Tennessee, Alabama,
Mississippi, Arkansas.
Type.—Chesapeake and Delaware Canal, Del,

Pholadomya roemeri Whitfield 1886
Plate 26, Figure 5

Pholadomya roemeri Whitfield, 1886, p. 176, pl. 24, fig. 4.
Pholadomya roemeri, Weller, 1907, p. 515, pl. 56, figs. 4-5.

Description—The approximate dimensions of a rather small speei-
men are: length, 38 mm. ; height, 22 mm. ; thickness,- 18 mm. Shell very
oblique and inequilateral, elongate subovate in outline, widest back of
the middie. Beaks small, incurved and nearly in contact, situated far
forward, Hinge-line straight, rather long; anterior margin rounding
from the anferior cardinal extremity info the basal margin; basal
margin gently convex, curving upward posteriorly ; posterior margin
rather sharply rounded above the mid-height of the shell. Valves
strongly convex or ventricose, the surface curving rather abruptly from
the prominent umbones to the dorsal, anterior and ventral margins,
much more gently to the posterior margin. Surface of each valve
marked by about 13 narrow, angular, radiating costw, separated by
broad, concave interspaces; the most anterior coste cuve slightly
forward in passing from the beak to the margin of the shell. The
surface is also marked by more or less irregular concentric lines of
growth.

Bemarks.—This species is a much smaller and more elongate form
than P. gccidentalis, and the two are never found associated in the
same fauna. It also has a mueh smaller number of coste which are
relatively more distant than in the larger species. (Weller)

Range in New Jersey—

WENONAH: 35

Type—Marlboro, N, J. NJSM 9735.

Family Anatinidae
Anating jerseyensis Weller 1907
Plate 25, Figures 13, 14

Anating jerseyensis Weller, 1907, p. 516, pl. 57, figs. 1-4.

* Description—The dimensions of a nearly complete internal cast
are: length, 44 mm. ; height, 29 mm. ; thickness, 11 mm. Shell subovate
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n outline, a little gaping posteriorly, much broader in front than
behind; beaks transversely fissured, situated back of the middle,
peinting posteriorly. Antero-cardinal margin straight and nearly
horizontal in front of the beak, curving gradually dowaward in front;
anterior margin broadly rounded from the cardinal to the basal mar-
ging; basal margin nearly straight in the middle, eurving upward at
_ each end ; posterior margin with its greatest extension above the middle
of its height, curving into the basal margin below and the eardinal
margin above; post-cardinal margin strongly concave. Valves de-
pressed convex, most prominent in the umbonal region, abruptly com-
pressed towards the postero-cardinal extremity, the anterior and
ventral slopes genily convex, Shell marked by more or less irregular
conecentrie lines of growth. (Weller)

Remarks.—This species resembles Periplomya elliptice, but is
larger, less cuneate behind, and lacks the curved angular umbonal ridge
of that species. It seems to be a true Anating, although it is diffieult
to distinguish it from Periplomya when it occurs as internal casts.

‘Range itn New Jersey—
MERCHANTVILLE: 10
WOODBURY : 18
WENONAH: 35
MT. LAUREL-NAVESINK : 53

Range outside New Jersey : Delaware.

Type—Jamesburg, N, J. NJSM 7740 (cotype) ; Marlboro, N. J,
NJSM 9737 {(cotype).

Anating clifwoodensis Weller 1907
Plate 27, Figure 1

Anating clifwoodensis Weller, 1907, p. 517, pl. 57, figs. 5-6.

Description—Shell small, the dimensions of the type specimen
being : length, about 18 mm. ; height, 12 mm.; thickness, 6 mm, Shell
subovate in outline, apparently a little gaping posteriorly, much broad-
er in front than behind. Beaks compressed, directed backward, fissured
transversely, situated about seven-ninths of the length of the shell
from the anterior extremity, antero-cardinal margin straight and near-
ly horizontal in front of the beaks, curving downward in front into the
broadly rounded anterior margin ; basal margin gently convex curving
upward more strongly at each end ; posterior margin shorter and prob-
ably more sharply rounded than the anterior. Valves depressed-convex,
more prominent in the umbonal region, abruptly compressed towards
the postero-cardinal extremity, the anterior and ventral slopes greatly
eonvex. Shell marked by rather fine concentric lines of growth.

Remarks—This species resembles the one described in this report as
Anating jerseyensis, but may be distinguished by reason of its smaller
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size more elongate form, and by the mueh more posterior position of
the beaks. (Weller)
Range in New Jersey—
MAGOTHY:5

Type—Cliffwood, N, J. NJSM 9554,

Anatina jameshurgensis Weller 1907
Plate 27, Figure 2

Anating jamesburgensis Weller, 1907, p. 517, pl. 57, fig. 7.

Description.—The type specimen is only the dorsal portion of
a shell preserved as a mould of the exterior, and the ventral outline
can be determined only by restoration from the direction of the con-
centric markings of that portion of the shell which is preserved. The
dimensions of the restored type are: length, 37 mm. ; height, estimated,
20 mm, ; thickness about 7.5 mm. Beaks incurved and nearly or quite
in contact, sitnated back of the middle of the shell, pointing backward.
Antero-cardinal margin straight and nearly horizontal in front of
the beaks, curving downward in front; anterior margin rounding
from the cardinal into the basal margin; basal margin slightly convex
in the middle, curving upward in front and behind ; posterior margin
apparently rounded. Valves most prominent below the umbonal region.
the surface curving rather abruptly to the ecardinal margin, gently
convex to the anterior and ventral margins; posteriorly the valves
are rather abruptly depressed along a line running obliquely backward
from the beaks, so that the postero-cardinal portion of the shell is con-
spicuously compressed. Surface of the shell marked by rather strong
concentric undulations and by fine concentric lines of growth; the
postero-cardinal compressed portion of the shell is apparently smooth,
but the character of the markings of this portion of the shell is not
elearly shown on the specimen. (Weller)

Remarks—This species is much like A. jerseyensts, but it is pro-
portionally more elongate and not so high. Tt is alse marked by the
eonspicuous, somewhat regular, ronnded, concentric undnlations which
are wanting in the other species.

Range in New Jersey—

MERCHANTVILLE: 10

Type.—Jamesburg, N. J. NJSM 8958,

Cercomya pecvliaris (Conrad) 1869
Plate 26, Figure 6

Inoceramus peculigris Conrad, 1869, Am. Jour. Conch., vol. 5, p. 43,
pl. 1, fig. 13.

Cercomya peculiaris, Whitfield, 1886, p. 178, pl. 28, figs, 24-25,
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Cercomya peculiaris, Weller, 1907, p. 518, pl. 56, figs. 13-14.

Description—The dimensions of the type specimen are: length,
ﬂ_Pproximately 50 mm. ; height, 29 mm. Shell subtrapezoidal in out-
line; beaks considerably in front of the middle of the shell. Anterior
margin obliquely truncate above, sloping abruptly downward from the
beak, sharply rounded below into the basal margin; basal margin
gently convex; posterior margin probably broadly rounded; post-
cardinal margin concave just back of the beak, probably becoming
straighter posteriorly. Valves moderately convex. Surface marked
by strong, concentric wrinkles of growth.

Bemarks—This species is known from the single type specimen
which is a mere fragment showing only the anterior portion of a left
valve, and probably represents less than one-half of the entire valve.
The outline of the posterior portion of the valve can only be judged by
the direction of the concentric lines of growth upon the umbonal
portion of the type speeimen. The specimen was originally deseribed
by Conrad as an Inoceramus as follows: ‘‘Subequilateral; ? convex,
posterior margin rectilinear, very oblique, extremely angular; ribs
prominent, concentric.”” The so-called posterior margin in this de-
seription is without doubt in reality the anterior margin, and is so
considered in the description given above, (Weller)

Range in New Jersey—

WOODBURY: 20

Type—Crosswicks, N, .J. ANSP 18768.

Anatimya anteradiata Conrad 1860
Plate 27, Figures 3, 5

Anatimya anteradiata Conrad, 1860, Jour. Acad. Nat. Sei. Phil., 2nd
ger., vol, 4, p. 276, pl. 46, fig. 3.
Anatimya anteradiata, Weller, 1907, p. 519, pl. 57, fig. 12,
Description—The dimensions of a right valve are: length, 56 mm.;
height, 31 mm. Shell subelliptical in outline, the beaks small, sub-
central in position, scarcely elevated above the hinge-line, pointing
posteriorly, fissured. Antero-cardinal margin straight and horizontal
in front of the beak, eurving downward anteriorly; anterior margin
broadly rounding from the cardinal to the basal margins; basal margin
curving upward in front and behind, nearly straight in the middle,
subparallel with the dorsal margin; posterior margin most produced
near the cardinal line, curving broadly to the basal margin and more
sharply to the cardinal extremity; post-cardinal margin concave just
behind the heaks, becoming nearly straight posteriorly. Valves depress-
ed convex, a little gaping behind. Surface of the shell in front of the
beaks, marked by rather strong, more or less irregular concentric un-
dulations, and by fine, more or less irregular lines of growth ; posterior
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half of the shell marked by more or less inconspicuous coneentrie mark-
ings, and by about 10 or 12 narrow, angular, radiating coste, the most
anterior of which extends nearly vertically downward from the beak to
the ventral margin, being slightly bowed forward; back of this is a
rather broad smooth space beyond which the cost® reappear, the in-
tervals between them gradually becoming wider posteriorly, the most
posterior one reaching the posterior margin of the shell near the middle,
leaving a smooth area for some distanee below the cardinal border.

Remarks—This species was originally described from Tippah
County, Mississippi. It oceurs in both the Woodbury clay and the Weno-
nah sand. In the original description of the species the anterior and post-
erior extremities of the shell were reversed. There was also published
at the same time with the definition of this species, the deseriptions of
two others, A, postsulcate and 4. papyria, but the types of both of these
have apparently been lost or destroyed. However, both are probably
only variations of A. anterediate and are not worthy of recognition as
distinet species. The species is an abundant one at the original locality
in the Ripley beds of Tippah County, Mississippi, and a comparison of
the New Jersey specimens with many examples including the type of
the species in the collection of the Philadelpbia Academy of Science,
has demonstrated the specific identity of the specimens from the two
regions. {Weller)

Range in New Jersey—

WOODBURY : 18

WENONAH: 35
Range outside New Jersey: Alabama, Mississippi.
Type~—Tippah County, Miss.; ANSP ¢

Analimya lata (Whitfield) 1886
Plate 27, Figure 4

Pholas ? lata Whitfield, 1886, p. 189, pl. 25, fig. 17.
Anatimya lata, Weller, 1907, p. 521, pl. 57, fig. 13.
Anatimya late, Wade, 1926, p, 74,

Description—~=‘Shell large and proportionally very broad between
dorsal and basal margins, the relative height and length being about
as two to three respectively. The general outline is slightly ovate,
widest at the anterior end and gradually narrowing posteriorly, the
beak being a little in advance of the middle and showing somewhat
above the cardinal line in the slightly compressed and somewhat crush-
ed specimen of an internal cast of a left valve, the only one yet seen.
Anterior and posterior ends rounded, the latter one most narrowly so;
basal line slightly emarginate just behind the middle of its length;
cardinal line apparently arcuate throughout. Surface of the shell,
as shown on the cast, convex, with a broad sulcus passing across the
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valve from beak to base, reaching the latter behind the middle. Ant-
erior to the suleus the surface is radiately ribbed, the rays being some-
what alternate in size over a portion of the space. At the bottom of the
broad suleus there is a single larger and stronger rib, which passes from
the beak directly to the base of the shell, which it reaches at the point
of greatest emargination. Posterior to this larger rib the surface is
destitute of radiating lines, the surface being marked only with broad,
irregular, concentrie sulei, which extend over the entire surface
parallel to the margin of the shell.”” {Whitfield.)

Remarks—The type specimen of this species, which is the only
one which has been observed, is poorly preserved, but it is clearly a
member of the genus Anatimye rather than Phelas, and is possibly
identical with A. pestsulcata Con. The type of Conrad’s species is only
a fragment exhibiting the inside of the shell, but both the concentric
and radiating markings are finer than in Whiifleld’s species. In Whit-
field’s description of the species, quoted above, the anterior and post-
erior extremities of the shell are evidently reversed.

The horizon of the species is stated by Whitfield to be ‘‘ Lower Green
Marls”’ and the locality ‘‘Marlborough, N, J.”’ The specimen itself
is an internal cast of rather dark sand with some larger, lighter colored
quartz grains, and is very similar in its lithologic characters to some
portions of the Wenonah sand, from whieh formation it is quite prob-
able that the specimen was collected, (Weller)

Bange in New Jersey—

WENONAH: 35
Range outside New Jersey: Tennessee,
Type—Marlboro, N. J. NJSM 7670.

Periplomya elliptica (Gabb) 1861
Plate 26, Figure 7

Anating elliptica Gabb, 1861, Proe. Acad. Nat. Sei. Phila. Vol. for 1861,
p. 324,

Periplomya elliptice Whitfield, 1886, p. 177, pl. 23, figs. 14, 15.

Periplomya truncate Whitfield, 1886, p, 220, pl. 28, figs. 20, 21,

Veleda nasuta Whitfield, 1886, p. 217, pl. 28, fig, 23,

Periplomya elliptica, Weller, 13067, p, 522, pl. 57, figs. 8-11.

Periplomga elliptica, Gardner, 1916, p. 633,

Periplomya elliptica, Wade, 1926, p. 74, pl. 24, fig. 2.
Description—‘Shell small, inequivalve, and very inequilateral,

subovate in outline, largest across the anterior side of the beaks, and

strongly constricted just behind them, the posterior end being narrowed

on the hinge-line and excavated at this point. Valves somewhat ventri-

cose, the right one less convex than the left, and very decidedly de-
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pressed in the central region and toward the basal line, showing a
decided twist or arcuation of the valves as seen in a basal view. Anterior
end broadly rounded, and the posterior pointedly rounded. Beaks
small, appressed, incurved, and apparently directed backward, as is
usual in this group of shells, from the expansion or inflation of the
anterior side of the hinge line. Cardinal margin, as seen on the cast,
inflected both in front and behind the beaks, forming an apparent
lumule and escutcheon on the cast, probably produced mainly from a
thickening of the hinge-plate within. Muscular imprints and palial
line and hinge not observed.”” (Whitfield.)

The dimensions of the specimen illustrated by Whitfield are:
length, 31 mm.; height, 27.56 mm.; thickness, 10 mm.

Remarks—Whitfield figured this species from the ‘‘Lower Green
marls at Mullica Hill and Holmdel.?” which would indicate a Cretace-
ous age. However, Weller believed that this, together with the two
synonyms, (P. truncale and V. nasuta) of Whitfield are from the
Manasquan formation of Eocene age. The fact that the species is known
from the Cretaceous of Maryland and Tennessee, suggests that a
Cretaceous dating is preferable,

Range in New Jersey—

MT. LAUREL-NAVESINK : 41, 53
MANASQUAN: New Egypt ,

Range outside New Jersey: Maryland, Tennessee.
Type.—Mullica Hill, N. J. ANSP 18767,

Corimya tenuis Whitfield 1886
Plate 26, Figure 8

Corimya tenuis Whitfield, 1886, p. 170, pl. 23, figs. 9-11.
Corimya tenuis, Weller, 1907, p. 524, pl. 57, figs. 16-18.

Description—The dimensions of a nearly perfect internal cast are:
length, 32.5 mm. ; height, 22 mm. ; thickness, 10 mm. : the length of the
largest specimen observed is 37 mm. Shell subelliptical to broadly tri-
angularly ovate in outline ; the valves unequally depressed convex, the
right valve flatter than the left. Beaks small, little elevated above the
hinge-line, nearly central in position. Anterior and posterior cardinal
margins sloping away from the heak in a broadly obtuse angle; an-
terior and posterior margins rounded, the anterior higher than the pos-
terior; basal margin broadly convex. Surface of the casts marked by
more or less indistinet and irregular concentric undulations, and in
some specimens by faint radiating ribs on the anterior slope of the
shell. In the central portion of the casts, beneath the beak and extend-
ing further posteriorly than anteriorly, wavy vascular impressions
can often be scen extending about half way to the ventral margin of
the shell, Muscular impressions of moderate size, the posterior ones
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more conspicuous than the anterior, and bordered iv front by a rather
deep groove in the casts extending obliquely backward from behind the
beak towards the posterior margin. '
Remarks—This species can be easily recognized by the unequal
convexity of the valves which give to the specimens a slightly bent
form, and by the conspicuous oblique furrow in front of the posterior
museular sears in the casts, which in the interior of the shells themselves
was a ridge-like thickening of the valve. The species has only been ob-
served in the form of internal casts and the external surface markings
are not known, (Weller)
Range in New Jersey—
MARSHALLTOWN: 27
MT. LAUREL-NAVESINK : 37, 40, 44, 47, 53
Type—Upper Freehold, N, J. ANSP

Family Clavagellidae
Clavagella armata Morton 1834
Plate 27, Figure 6

Clavagelle armata, Morton, 1834, Synop. Org. Rem. Cret. Gr. U.8,, p.
69, pl. 9, fig. 11.

Clavagella armata, Whitfield, 1886, p. 192, pl. 25, fig. 24.
Clavagella armate, Weller, 1907, p. 525, pl. 58, figs. 1-2.
Clavagella armata, Wade, 1926, p. 75, pl. 24, figs 4-5,
Clavagelle armata, Groot, Organist and Richards, 1954, p. 46

Description.—The dimensions of a complete internal cast of the
shell, exclusive of the tube, are: length, 14 mm. ; height, 8.5 mm. ; thiek-
ness, 7.5 mm. Shell subovate in outline ; the beaks small, situated a little
in front of the middle, slightly recurved. Anterior and posterior mar-
gins rather sharply rounded; ventral margin convex throughout. The
anterior margin with several tubular spines. Valves rather strongly
convex, the right one free, the left one attached to the tube. Surface
of the cast smooth, the museular impressions more or less strongly
marked, sometimes searcely distinguichable, (Weller)

Remarks —Specimens of this peculiar species are rare in the New
Jersey collections. The peculiar tubular spines which arm the anterior
margin of the shell have sometimes been broken from the fossil speei-
mens. Some specimens have been observed, however, upon which they
are as clearly shown as upon the type speeimen illustrated by Morton.
The tube, except its very basal portion, is rarely preserved.

Range in New Jersey—

MERCHANTVILLE: 16

MT. LAUREL-NAVESINK : 37, 40, 45, 46
Range outside New Jersey: Delaware, Alabama, Tennessee,
Type—1* . '
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Family Poromyacidae
Liopistha protexta (Conrad) 1853
Plaie 27, Figures 7, 8

Cardium protextum, Conrad, 1853, Jour. Acad. Nat. Seci. Phil,, 2d ser.,
vol. 2, p. 275, pl. 24, fig. 12,

Leiopistha protesta, Whitfield, 1886, p. 140, pl. 20, figs. 1-3.
Leiopistha inflate, Whitfield, 1886, p. 142, pl. 20, figs. 6-7.
Liopistha protexta, Weller, 1907, p. 526, pl. 58, figs. 4-6.
Taopistha protexta, Gardner, 1916, p, 636, pl 36, fig. 15,
Liopistha protexia, Stephenson, 1923, p. 250, pl. 65, fig. 3.
Liopistha protexia, Wade, 1926, p, 75 (part), pl. 24, fig. 6.
Liopistha prolexta, Stephenson, 1941, p. 162, pl. 26, figs. 27-30.

Liopistha protexta, Groot, Organist and Richards, 1954, p. 46, pl. 5,
fig. 2.

Description.—"The dimensions of a large individual are: length,
30.5 mm. ; height, 22 mm. ; thickness, 16.5 mm. Shell, exclusive of the
projecting beaks, subelliptieal in outline. Beaks prominent, situated
a little in advance of the midlle of the shell, their apices pointed, in-
curved and nearly in contact. Antero-cardinal slope slightly concave;
anterior margin sharply rounded; basal margin regularly convex
throughout; posterior margin rather short, obliquely subtruncate,
straight or slightly convex ; posterior cardinal slope more coneave than
the anterior, Valves ventricose in the umbonal region, the surface
curving regularly to the margin all around, being more abrupt to the
cardinal margin, and often somewhat compressed towards the postero-
cardinal extremity ; slightly gaping behind. Surface marked by 25 to
30, and in very large individuals as many as 35, angular, radiating
coste with concave interspaces, a small area at the posterior extremity
being nearly or wholly destitute of ribs. External impressions of the
shell show these ribs to be crossed by fine concentrie lines of growth,
and to be surmounted along the summit by a row of small tubercles
appearing almost like spine bases, whose distance apart is less than
the distance between adjacent costee; the radiating rows of tubercles
also eontinue across the posterior noncostate portion of the shell.

Remarks—This is the commonesi member of the genus in New
Jersey and occurs, so far as knowun, only in the form of internal casts
with their external impressions. The delicate surface markings of the
shell can only be seen in impressions of the external surface, and only
oceasionally in these because of the imperfection of their preservation.
‘Whitfield’s L. inflaia is certainly a synonym of this species; it is said
to be shorter, with more inflated beaks, and less sharply defined coste,
but these differences are nothing more than individual variations,
{Weller)
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More perteet individuals are known from the Cretaceous south of
New Jersey.

Bange in New Jersey—
MERCHANTVILLE: 15
WENQONAH: 35
MT. LAUREL-NAVESINK : 37, 40, 46, 47, 57
RED BANK: 59
TINTON: 60, 61
Range outside New Jersey: Delaware, Maryland, North Carolina,
South Carolina, Alabama, Mississippi, Tennessee, Arkansas, (Georgia.

Type—Burlington County, N.J.; ANSP; 16871,

Liopistha alternata Weller 1907
Plate 27, Figure 10

Liopistha alternata, Weller, 1907, p. 527, pl. 58, figs. 7-9.
Liopistha alternata, Gardner, 1916, p. 637.
Liopistha aiternata, Groot, Organist and Richards, 1954, p. 46.

Description.—The dimensions of an average left valve are: length,

22 mm.; height, 15.5 mm.; convexity, 7 mm. The shell, exclusive of
the projecting beaks is subellipticsl in outline. The beaks are central,
or in some specimens apparently a little back of the center, their apices
pointed, elevated above the hinge-line, strongly incurved and nearly
or quite in contact. Antero-eardinal slope slightly concave or nearly
straight; anterior margin rather sharply rounded, basal margin broad-
ly and reguiarly convex; posterior margin rather sharply rounded
above to the posterior extremity of the hinge-line; post-cardinal slope
more coneave than the anterior. Valves ventricose or inflated in the
umbonal region, the surface curving abruptly to the cardinal margin,
convex to the anterior and ventral margins, more or less compressed
to the postero-cardinal extremity ; slightly gaping posteriorly. Surface
marked with 40 or more angular, radiating eost® in adult shells, the
alternate ones being conspicuously larger, 'The smaller coste are inter-
calated between the larger ones and do not reach the beak, so that in
very young shells the alternation of costee does not exist; upon the
posterior, more or less compressed portion of the valves the coste are
nearly or quite obsolete. Distinet impressions of the external surface
of the shells, show them to he marked by fine, indistinet lines of growth;
they also show each costre, both the larger ones and the smaller ones,
to be surmounted by a row of fine tubercles or short spines, whose dis-
tance apart is less than the spaces between the coste, the radiating-
lines of tubercles are also present upon the posterior non-costate por-
tion of the shell.

Remarls.—This species ean be easily distinguished from L. profexia
by the alternating cost and the more central position of the beaks,
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These two species have never been observed associated in the same
fauna, L. alternata being characteristic of the Merchantville, while L.
protexta is especially characteristic of the Navesink. (Weller)

Range in New Jersey—
MERCHANTVILLE: 8, 10
Range outside New Jersey : Delaware, Maryland.

Type.—Matawan, N. J. NJSM 7759 ; near Jameshurg, N. J.
NJSM 89353 (cotypes).

Liopistha kummeli Weller 1907
Plate 27, Figure 11

Liopistha hummeli Weller, 1907, p. 529, pl. 58, fig. 3.

Description.—The dimensions of a large right valve are: length, 21
mm. ; height, 15 mm. ; convexity, 4.5 mm. Shell subovate in outline, beaks
central or a little in advance of the center, strongly incurved; antero-
cardinal margin curving gently downward anteriorly from beneath
the beak and passing regularly into the broadly rounded anterior mar-
gin; basal margin broadly rounded, becoming straighter posterijorly
and sloping upward to the most posterior extremity of the shell which
is above the mid-height; posterior extremity rather sharply rounded
into the post-cardinal margin which is straight and horizontal. Sur-
face marked by about 20, simple, subangular, radiating costte, sub-
equal in size, but beeoming somewhat smaller anteriorly; upon the
cardinal slopes the coste become much fainter or even obsolete, the
smooth area being broader behind than in front; upon the umbo and
towards the beak, more or less faint concentric undulations cross the
radiating ribs, but these become obsolete before reaching the middle
of the shell in adult examples; impressions of the exterior show in ad-
dition to the radial and concentric markings already deseribed, fine con-
centric lines of growth.

Remarks—This species differs from L. alfernatz which oceurs in
the same horizon, in the absence of the alternating cost#, and in the
presence of the concentric undulations towards the beak. It agrees
more nearly with L. pretexta from the Navesink marl, but the radiating
costee are coarser and less numerous, and that species also lacks the
concentrie undulations. In the presence of these econcentric undula-
tions, the species approaches the members of the genus Cymella in
which the eoncentric markings are more conspienous than the radial,
but the much stronger radial markings suggests a closer relationship
to the members of the genus Liopistha. (Weller)

Range in New Jersey—

MERCHANTVILLE: 10, 15

Range outside New Jersey : Delaware,

Type.—Lenola, N. J. NJSM 7757.

NEW JERSEY GEOLOGICAL SURVEY



170 CRETACEOUS FOSSILS

Cymella bella texana Stephenson 1941
Plate 26, Figures 9, 10

Cymella meeki, Whitfield, 1886, (part) p. 142, pl. 20, figs. 6, 7.
Cymella bella, Weller, 1307, p. 530, pl. 58, figs. 10-12,

Liopistha (Cymella) bella, Stephenson, 1923, p. 253, pl. 65, figs. 4-8.
Cymella bella texana Stephenson, 1941, p. 165, pl. 26, figs. 21-23.

Cymelia bella var., Groot, Organist and Richards, 1954, p. 46, pl. 5,
fig. 3.

Description— ‘Shell of moderate size, transversely oval or ovate,
about once and a half as long as high, Valves strengly convex, with
large, somewhat prominent beaks, situated much nearer the anterior
end. Shell nearly erect, and a little wider at the anterior end than
behind. Extremities of the valves nearly equally rounded and the base
- regularly eurved. Cardinal line long behind the beaks, and the margin
inflected forming a narrow, linear, escutcheon-like area. Surface of
the shell marked by strong and regularly rounded and regularly in-
creasing undulations parallel to the border of the valves. These are
crossed by distant radiating ribs, which are strong and vertical in the
middle of the valve or opposite the beaks, and become gradually faint-
er and finer toward the posterior end, apparently becoming obsolete
just below the cardinal border, and also before reaching the anterior
cardinal margin. These radiating ribs, on the central parts of the
shell especially, cut up the surface into rounded nodes by forming de-
pressions across the concentrie undulations. Surface of the shell and
hinge-structure not seen, as the specimens$ are all in the condition of
casts in a fine micaceous marl.”’ (Whitfield.)

The dimensions of a large left valve are: length, 41 mm.; height,
27.5 mm., convexity, 9.5 mm.

Remarks.—Stephenson (1923, p. 254) called attention to the fact
that the New Jersey specimens had broader cost® and narrower inter-
spaces than the true C. bella. The varietal name fexane was given to
very similar forms in Texas and it seems desirable to use this name for
the New Jersey specimens,

Range in New Jersey—
MAGOTHY: %76
MERCHANTVILLE: 98
WOODBURY: 18, 19, 24
WENONAH: 35

Range outside New Jersey: Delaware, Maryland, Georgia, Alabama,
Mississippi, Texas.
Type.—Texas; USNM 76517,
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Cymella undata (Meek & Hayden) 1856
Plate 27, Figure 9

Pholadomya undata Meek & Hayden, 1856, Proc. Acad. Nat. Sei. Phil,
p. 81,
Cymelle undate, Weller, 1907, p. 531, pl. 58, fig. 13.

Description—"*Shell transversely broad-ovate, approaching sub-
trigonal, moderately gibbous; anterior end rounded; posterior side
narrower and a little more compressed, rounded chiefly from below;
base forming a regular semiovate curve; dorsal margin sloping rather
abruptly in front of the beaks, straighter and declining more gradually
behind ; hinge-margins straight, and inflected so as to form a well-
defined false area both behind and a little in front'of the beaks, which
are somewhat elevated, incurved at right angles to the hinge-line, and
located a little in advance of the middle of the shell. Surface ornament-
ed by about 17 to 20 of the simple, rounded, rather strong, regular, con-
centric undulations, which are broader than the depressions between,
and, as it were, cut by the radiating linear furrows, on the central
region of each valve, into about the same number of much smaller,
simple, radiating costee, less than, or nearly equaling, the furrows by
which they are separated.’’ (Meek.)

The dimensions of the only specimen observed, a left valve, are:
length, 16.5 mm. ; height, 12 mm. ; convexity, 3.5 mm.

Remarks.—This species is represented in the New Jersey collections
by a single individual which agrees very closely with Meek’s descrip-
tion and illustration of the species. In only one respect is there any
marked difference, and that probably not essential, the number of fine
radiatipg, linear furrows being greater and occupying a wider space
on the central portion of the shell. About 30 of these furrows can be
clearly distinguished and exceedingly faint ones seem to extend still
further towards the posterior and anterior extremities. The shell is
associated with C. bella, but is cleariy distinet from it by reason of the
much finer radiating markings, and there are no intermediate forms
connecting the two species, (Weller)

Bange in New Jersey—
WENONAH: 85
Range outside New Jersey: ‘“Western Interior’’ including
Nebraska, South Dakota.
Type—Mouth of Judith River, Nebraska; USNM 187.
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Family Cuspidariidae
Cuspidaria ventricosa {Meek & Hayden) 1856
Plate 28, Figure 2

Corbula venfricosa Meek & Hayden, 1856, Proe, Acad. Nat. Seci. Phil,,
vol. 8, p. 83.

Cuspidaria ventricosa, Weller, 1907, p. 533, pl. 58, figs. 16-17.

Description.—*‘Shell small, nearly or quite equivalve, rather thin,
very ventricose in the anterior and central regions; anterior margin
somewhat narrowly rounded; base very deeply rounded toward the
front, contracted behind ; posterior side longer than the other, narrow,
compressed and rostriform ; dorsum sloping graduslly with a concave
outline behind the beaks, declining more abruptly in front; beaks
prominent, apparently equal not oblique, located a little in advance
of the middle; pallial border smooth ; surface marked by rather con-
centric strie,”’ (Meek.)

The dimensions of a single valve are: length, 13 mm.; height,
7 mm. ; convexity, 2.7 mm,

Remarks—All the examples of this specles observed in New Jersey
are casts, and these have frequently been more or less distorted in the
soft elays and sands where they oceur. The form and size of the shell,
however, agrees well with those described by Meek from the Fox Hills
and Pierre fannas of the west, and there ean be no doubt as to their
identity. (Weller)

Range in New Jersey—

WENONAH: 35
RED BANK : 59, 60
TINTGN: 62

Range ouiside New Jersey: South Dakota, Nebraska.
Type—Morean River, Nebraska ; USNM 419.

Cuspidaria jerseyensis Weller 1907
Plate 28, Figure 1

Cuspidaria jerseyensis Weller, 1907, p. 534, pl. 58, figs. 14-15,
Description—Shell large for the genus, the dimensions of the type
specimen being : length, 25.5 mm. ; height, 17 mm. ; thickness, 13.7 mm.
Ventricose in the anterior and central region, compressed and rostri-
form posteriorly; the beaks ineurved, directed backward, situated cen-
trally, the right one a little in advance of the left. From the beaks the
anterior margin slopes gently downward in front, passing into the
broadly reunded anterior margin, which in turn passes without inter-
ruption into the basal margin which is gently rounded anteriorly, be-
coming straighter posteriorly as it slopes upward to meet the cardinal
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margin in an obscure acute angle, the posterior margin restricted to the
sharply reunded rostrate extremity of the shell, the post-cardinal mar-
gin concave just behind the beaks, becoming straight posteriorly. Sur-
face of the internal cast marked by regular, rounded, concentric un-
dulations a little less than one millimeter apart, and by very obscure
radiating lines,

Remarks.—This species is based upon a single nearly complete in-
ternal cast from New Jersey and a second less perfect specimen from
Alabama, The species differs from (I, veniricosa, in its larger size, its
more nearly central beaks, and in its concentric markings. {Weller)

Range in New Jersey—
MT. LAUREL-NAVESINK : 40

Type—Crawfords Corner, N. J. NJSM 7568,

Family Pleurophoridae
Veniella conradi Morton 1833
Plate 26, Figure 11; Plate 28, Figures 3, & , Plate 29, Figure 14

Venilia conradi Morton, 1833, Am, Jour. Sei., 1st ser.,, vol. 23, p. 294,
pl 8, figs. 1-2,

Venilia trigona (Gabb, 1861, Proe. Acad. Nat. Sci. Phil,, p. 324.

Gomiosoma inflate Conrad, 1869, Am. Jour. Conch., vol. 5, p. 44, pl. 1,
fig. 10. :

Vendlia elevate Conrad, 1870, Am. Jour. Conch,, vol. 6, p. 74, pl. 3,
figs. 7-Ta.

Veniella conradi, Whitfield, 1886, p. 144, pl. 19, figs. 8-10.

Veniella inflata, Whitfield, 1886, p. 147, pl. 19, figs. 4-5,

Venielle elevata, Whitfleld, 1886, p. 148, pl. 19, figs. 6-7.

Veniella trigone, Whitfield, 1886, p. 149, pl. 19, figs. 11-14.

Veniella conradi, Weller, 1907, p. 534, pl. 58, figs. 18-19.

Veniella trigona, Weller, 1907, p. 537, pl. 59, figs. 1-3.

Venielly conradi, Gardner, 1916, p. 643, pl. 38, figs. 2.7,

Veniella conradi, Stephenson, 1923, p. 257, pl. 66, figs. 1-5,

Veniella conradi, Wade, 1926, p. 77, pl. 24, figs. 14-16.

Veniella conradi, Stephenson, 1941, p. 168, pl. 27, figs. 6-8.

Veniella conredi, Groot, Organist and Richards, 1954, p. 46.
Description.—The dimensions of an average sized left valve are:

length, 26 mm.; height, 23 mm.; convexity, 12 mm. Shell subtrape-

zoidal in outline. Hinge-line rather strongly curved. Anterior mar-

gin straight above, sloping obliquely forward, sharply rounding into

the basal margin below; basal margin gently eonvex, becoming
straighter  posteriorly; postero-basal extremity angular; posterior
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margin obliquely truncate; postero-cardinal extremity obtusely angu-
lar, becoming rounder in the larger individuals; postero-cardinal
margin rather long, straight or slightly convex. Valves very ventri-
cose, with a sharply angular, curved umbonal ridge. Beaks sitnated
nearly as far front as the anterior extremity of the shell, ineurved
and directed forward. Post-umbonal slope abrupt, with a shallow
sinus extending from the beak to the posterior margin of the shell,
and a low subangular ridge curving from the beak to the postero-
cardinal extremity; anterior slope convex from the umbonal ridge
forward, the curvature of the surface becoming mueh more abrupt
as it approaches the anterior margin. Surface of the shell marked
by several, strong, concentric varices which become more remote away
from the beak, and upon very large individuals become obsolete upon
the outer portion of the shell; they are produced into broad, lamellar
extensions of the shell and do not continue across the post-umbonai
slope. The shell surface is also marked by more or less irregular con-
centrie lines of growth.

Remarks—This is one of the long range species in the New Jersey
faunas, and is liable to occur at any horizon from the Merchantville
to the Tinton. The species does not usually attain so large a size in
New Jersey as it sometimes does in some of the southern localities,
although individuals 30 mm. in height are sometimes met with. The
little shell from Haddonfield described by Conrad as V. elevata is only
a young individual of V. conradi, and the same author’s Goniosomo
infleta is an internal cast of the same. The species oceurs most abund-
antly in the Merchantville, Marshalltown, and Wenonah formations,
being rare in the Woodbury. The only place where the shells them-
selves have been collected in the State is from the Marshalltown clay-
marl near Swedesboro. (Weller)

Bange in New Jersey—
MERCHANTVILLE: 10, 15, 17
WOODBURY : 20, 22, 24
WENONAH: 34, 35
MT. LAUREL-NAVESINK : 37, 40, 46, 53
RED BANK : 59, 60
TINTON: 62
Range outside New Jersey: Delaware, Maryland, District of

Columbia, North Carolina, South Carolina, Georgia, Alabama,
Mississippl, Tennessee, Arkansas, Texas.

Type— (V. conradi) New Jersey

(V. inflata) Crosswicks, N, J.; ANSP 18786

(V. elevata) Haddonfield, N. J.; ANSP 18785

(V. trigona) labelled Boonton, N. J. which is obviously
wrong ; ANSP 18787,
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Veniella (Etea) carolinensis var. aspera Stephenson 1923
Plate 28, Figures 6, 7

Etea carolinensis Weller, 1907, p. 541, pl. 59, figs. 4-6 (not of Conrad
1875},

Veniella carolinensis aspere Stephenson, 1923, p. 266, pl. 66, figs, 13-15

Deseription—Proportionally shorter and higher than Veniella
carolinensis Conrad!, with more prominent umbones, more sharply
defined umbonal ridges, coarser surface sculpture and more strongly
sinuous on the posterior margin.

Remarks—According to Stephenson, these characters are con-
stant suggesting that this might be given specific rather than varietal
rank. However since larger collections may show intergradation, it
seems best to regard this as a variety. V. carolinensis aspera is closely
allied to V. trapezoidea (Conrad) from the Merchantville elay of New
Jersey, but is a little more elongated and more broadly rounded where
the posterior margin passes into the dorsal margin.

Range in New Jersay—

MARSHALLTOWN: 28

Range outside New Jersey: North Carolina
Type—Snow Hill, N, C.; USNM 7715; paratypes () ANSP 2299.

Veniella (Etea) trapezoidea Conrad 1860
Plate 28, Figures 8, 9; Plate 29, Figures 7, 15

Venilia trapezoidea Conrad, 1860, Jour. Acad. Nat. Sei. Phil, 2nd
ser., vol. 4, p. 282, pl. 47, fig. 7.

Crassatelle monmouthensis Gabb, 1860, Jour. Acad. Nat. Sci. Phil.,
_2nd ser,, vol. 4, p. 302, pl. 48, fig. 19,

Crassatella lineata Shumard, 1862, Proc. Bost. Soe, Nat. Hist., vol. 8§,
p. 201,

Veniella subovalis Whitfield, 1886, p. 150, pl. 19, figs. 1-2.

Veniella trapezoidea, Whitfield, 1886, p. 151, pl. 19, fig. 3.

Etea trapezoidea, Weller, 1907, p. 543, pl. 58, figs. 20-21; pl. 59, fig. 7.

Description.—The dimensions of an average specimen are: length,
26 mm.; height, 18 mm. The specimens sometimes attain a length of
30 mm. or more. Shell very oblique and incquilateral, subtrapezoidal
to subelliptical in outline, the beaks situated about one-third the
length of the shell from the anterior extremity. Anterior margin
rounding into the basal margin; basal margin convex anteriorly and
sometimes throughout, often somewhat gibbous in the middle, and usu-
ally slightly sinuateposteriorly; postero-basal extremity aeutely sub-

1Kerr's Geol. North Carolina, Appendix, p. 6, pl. 1, fig. 14.
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angular, posterior margin obliquely truncate, the postero-dorsal mar-
gin straight or glightly eurved, sloping from the beak to the posterior
hinge extremity, where it meets the truncated posterior margin in an
obtuse angle. Valves with an angular or subecarinate umbonal ridge
passing from the beak to the postero-ventral extremity of the shell;
in front of the umbonal ridge is a more or less okscure depression
or broad shallow sinus, which passes obliquely backward from the
beak to the sinuosity in the ventral margin, The postero-dorsal slope
concave to the cardinal margin, where the surface is inflected to form
the escutcheon. In front of the beak the surface of the shell is in-
flected to form the rather large lunule, In the casts the muscular im-
pressions are of moderate size, inconspicuous or somewhat strongly
marked, and the free margins are nof crenate, Surface of the shell
marked by concentric lines of growth which vary in the strength
of their development.

Remarks.—This specific form seems to have been described under
several names by different authors, Conrad’s name frapezoidea having
priority. The types of the species Venilia frapezoidea, Crassatella
monmouthensis and Veniella subovalis have all been carefully studied
in the collection of the Philadelphia Academy of Science. The speci-
mens indicated as types of C. monmouthensis are four in number; the
smallest of these has ‘‘type’’ marked on it in ink, and seems to be
different from the other three; it has the shell preserved, and from its
lithologie character seems to have come from one of the marl beds,
probably the Navesink; this smaller specimen is apparently not the
one which was illustrated by Gabb, The three larger individuals
agree with the original illustration of the species in all essential
characters, and one of them was doubtless used as the original for
the figure; these specimens apparently came from the Merchantville
formation, and are identical with V. trapezeidée and with the Mer-
chantville clay specimens in the recent collections of the Survey.
Whitfield’s Veniclla subovalis is certainly a member of the same species,
although its posterior margin is somewhat higher and more nearly
vertical than the others. The type of Crassatelle lineale has not
been seen, but the species is represented in the National Musenm at
Washington by numerous examples from the type locality, and it is
unquestionably specifically identical with the Alabama and New
Jersey specimens. An examination of a large number of individuals
of this species shows considerable variation in some respeets, notably
in the height of the posterior truncated margin, and in the curvature
of the basal margin, which is sometimes slightly sinuate posterioriy
and again nearly straight or slightly convex. The species resembles
E. carolinensis, but it is a shorter shell with a higher posterior margin ;
the two forms are certainly cogenerie, however, and if it is advisable
to recognize Etfee at all as distinet from Vendells, both should be
placed in that genus. (Weller)
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Range in New Jersey—
MERCHANTVILLE: 8, 10, 15, 16, 17
WOODBURY : 20
MT. LAUREL-NAVESINK : 58
Type—(V. trapezoidea) Eufaula, Ala,
(C. monmouthensis) Monmouth County, N. J. ANSP
18738,
{C. subovalis) Crosswicks, N. J.; ANSP 18788,

Etea delawarensis (Gabb) 1860
Plate 28, Figure 4; Plate 29, Figure 11; Plate 31, Figure 1

Crassatella delawarensts Gabb, 1860, Jour. Acad. Nat. Sei. Phila. 2nd
ser. vol. 4, p. 308, pl. 48, fig. 20.

Etea delawarensis, Conrad, 1876, Proc. Acad. Nat. Sci. Phila, for 1876
p. 275

Crassatelle delawarensis, Whitfield, 1886, p. 210, pl. 27, figs. 14-15,
Etea delawarensis, Weller, 1907, p. 546, pl. 59, figs. 8-9,

Description—The dimensions of a nearly perfect specimen are:
length, 26 mm. ; height, 19.5 mm. ; thickness, 12.5 mm. Shell cuneately
subovate or subtriangular in outline, highest in front, the beaks elevat-
ed, rather small, incurved, situated between one-third and one-fourth
the length of the shell from the anterior extremity. Antero-cardinal
margin rather long, nearly straight or slightly concave, sloping steeply
forward from the beaks; anterior margin rather narrowly rounding
into the basal margin; basal margin gently convex anteriorly and
straight or slightly coneave posteriorly ; postero-basal extremity sharp-
ly rounded or subangular; posterior margin slightly convex, obliquely
truncate; postero-cardinal margin long and straight, joining the pos-
terior margin in an obtusely rounded angle. From the beak to the
postero-hasal angle, a rather broadly rounded umbonal ridge extends in
a nearly straight line; the postero-cardinal slope is nearly flat posterior-
ly, becorting a little convex towards the beak; the cardinal margin is
sharply inflected to form the sides of the narrow but rather deeply
excavated escutcheon. In front of the umbonal ridge the shell is flai-
tened or slightly sinuate from the beak obliquely backward to the
basal margin; in front of the beak the shell is inflected along the
¢ardinal margin to form the rather broad, concave lunule. Surface of
the shell marked with moderately fine, but rather strong and regular
concentrie lines of growth, which become obsolescent back of the um-
bonal ridee.

In the internal casts the beaks are more prominent, erect and
rather widely separate, the shell is rather more pointed posteriorly

and the museular and pallial impressions are of moderate strength.
(Weller)
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Remarks—The type specimen is labelled in Gabh’s handwriting
“(rosswieks, N. J.”” with the notation “‘this species is common also in
Delaware.’” 1In the text Gabb eites ‘‘deep cut, Delaware and Chesa-
peake Canal’’ as the locality of the species. Both Whitfield and Weller
guestioned the locality record since the specimens which they referred
to this species all came from the Manasquan formation (Hoecene)
while Gabb’s reference to Crosswicks would indicate the Cretaceous,
probably the Woodbury.

In addition to the type specimen, the Academy has eight other
specimens from Crosswicks, The species is also known from several
localities in the Eocene (Clementon, well at Interlaken, Pemberton,
and near Farmingdale).

Conrad placed the speecles in the genus L'tea although the sculp-
ture and hinge teeth are not distinet.

Range in New Jersey—
WOODBURY (%) 20
MANASQUAN: (Eocene)

Type.—Crosswicks, N. J. ANSP 18733,

Geloina ? tenuidens (Whiifield) 1886
Plate, 40, Figure 2; Plate 41, Figure 1; Plate 45, Figure 15

Gaathodon ? tenuidens Whitfield, 1886, p. 27, pl. 2, figs. 7-10.

Rangia # tenuidens, Weller, 1907, p. 635, pl. 73, figs. 6-8.

Rangia ? tenuidens, Richards, 1943, Proe. Aead. Nat. Sci. Phil, p. 21,
pl. 4, fig. 2, pl. 5, fig. 1.

Geloina ? tenwidens, Stephenson, 1954, p, 32, pl. 7, figs. 10-14,

Description.—"‘ Shell of moderate size, very ventricose, very broad-
ly ovate or subtriangular, with strong and rather tumid, enrolled
beaks, which are directed forward and project considerably beyond
the line of the hinge. Posterior hinge border gently arcuate, extending
more than two-thirds of the distance from the beak toward the basal
margin of the shell. Postero-basal angle sharply rounded, and the
basal margin broadly arched; anterior end less sharply and more
regularly rounded than the postero-basal. Surface of the shell, as in-
dicated on the partial easts and imprints left in the hardened clay,
smooth or marked by fine lines of growth only. On the cast of a right
valve there are indications of two principal cardinal teeth beneath
the beak, and a long rather slender, lateral tooth. The museular im-
pressions are not visible on the posterior side, but on one specimen
the anterior scars seem to have been large and deep; but this feature
is not very satisfactorily determined.”’ (Whitfield.)

Remarks—Described from easts and consequently the generie de-
termination has been questioned. Stephenson, on the basis of incom-
plete hinges, tentatively transferred the species to the genus Geloina.
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a recent genus of the Philippine seas. He adds the following descrip-
tion:

““The imprint of the hinge as partly preserved shows 3 well-de-
veloped cardinal teeth in the left valve (pl. 7, fig. 11}, of which the
middle one is thick, prominent, apparently faintly bifid, and some-
what oblique to the rear; the anterior one is smaller, trigonal, and
nearly direct; the posterior one is narrow, very oblique, and less
prominent than the middle one. A deep, narrow, trigonal socket
separates the anterior from the middle cardinal, and a long, deep,
obligue trigonal socket separates the middle from the posterior
cardinal. There is evidence of an approximate anterior lateral tooth
about & mm long and some evidence of a distant lateral posterior.
A rubber cast made from the imprint just described (pl. 7, fig. 12)
shows in the right valve a well-developed oblique bifid posterior
cardinal, and a short, narrow, nearly direct tooth separated from the
posterior one by a deep, wide, trigonal socket; in front of the second
tooth is a somewhat shallower trigonal socket, beyond which, toward
the front, the features of the hinge are mot clearly shown; there is
probably an anterior cardinal.”

Range in New Jersey—

RARITAN: la

Type.~Bayreville, N. J. NJSM 8839,

Ambocardia cookii Whitfield 1886
Plate 40, Fignre 1

Ambocardia cookit Whitfleld, 1886, p. 25, pl. 2, figs. 11-14.
Ambocaria cookit, Weller, 1907, p. 548, pl. 60, figs. 1-2.

Ambocardia cookii, Richards, 1948, Proc. Acad. Nat. Sei. Phila, vol. 95,

p. 21, pl. 4, fig. 1.

Description—"‘Shell large and ponderous, with heavy, massive,
incurved beaks, which are strongly enroiled and situated near the
anterior end of the shell. Valves very gibbous, very inequilateral and
transverse, strongly cuneate in a eardinal view when united, being
extremely ventricose opposite the beaks and gradually but rapidly
decreasing in depth toward the posterior end; obliguely ovate in
outline, with a short, obtusely pointed anterior end, straight but short
cardinal line; prolonged but obtusely rounded posterior end; basal
line strongly curved, rapidly declining from the anterior end, and
distinetly sinuate near the middle of the shell by a broad, shallow,
but well-defined oblique sulcus, which passes from the beak to the
basal margin just in front of the strongly rounded and prominent
umbonal ridge, External ligament strongly marked, and extending
the length of the posterior cardinal line and deeply imbedded in a
narrow escutcheon. Lunule large and deep, strongly defined, with -
sharply angular margins. Substance of the shell thick and dense, and
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the surface marked with close comparatively strong concentric lines
or ridges, and apparently with a thick epidermis. Anterior muscular
sear large and deep, situated close to the margin in the pointed
anterior end. Other muscular imprints not determined and the
features of the hinge are as yet unknown. Pallial line apparently
simple.”’ (Whitfield.)

Remarks.—Whitfield based his genus Ambonicerdia on some large
internal casts of this species, Superficially they resemble a Unio but
the position of the muscular impression and the lack of lateral hinge
teeth precludes its reference to that genus. A number of specimens
have been found, but in none are the features of the external shell
preserved. Not represented in recent collections.

Range in New Jeorsey—

RARITAN: 1, 2, 3

Type—Sayreville, N. J. NJSM 7790,

Family Astartidae
Astarte veta Conrad 1869
Plate 40, Figure 9; Plate 41, Figure 4

Astarte veta Conrad, 1869, Am. Jour. Conch., vol. 4, p. 279, pl. 20,
fig. 4.

Astarte veta, Whitfield, 1886, p. 23, pl. 2, fig. 1.
Astarte veta, Weller, 1907, p. 549, pl. 60, fig. 3.
Astarte veta, Richards, 1943, p. 19, pl. 4, fig. 9; pl. 5, fig. 4.

Description—' ‘Mr. Conrad deseribed this species ‘as ‘Ovate, from
ventral margin to heak, compressed, equilateral; beaks prominent,
oblique; anterior ventral margin rounded ,posterior obliquely trun-
cated ; posterior, end truncated and situated much above the line of
the base (cast).” In comparison he says, ‘this species is nearly allied
to, if not identical with, Astarte Triasing, Dunker.’

‘T have not been able to obtain specimens agreeing with the above
description, nor to find the type specimen used by Mr, Conrad. The
form of the shell would indicate that it belonged to the genus Astarte,
but beyond that there appears to be no real evidence of its generie re-
lations more than there is to other species found in these clays. The
outline of the shell might suggest that it was & young individual of
what I have herein ealled Gnathodon tenuidens, but the apparent
want of gibbosity would not agree. So for the present at least the
species will have to be left as it is.”” (Whitfield.)

Remarks.—The type has been located in the Academy of Natural
Seciences, but no further suggestions ean be offered regarding the
relationship of the species. It does superficially resemble the German
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A. trigsing Roemer, although even its position within the genus Astarte
is open to question beeause the hinge is not visible in the New Jersey
shell,
Range in New Jersey—
RARITAN: 4
Type.—Washington (now South River), N. J. ANSP 14360.

Astarte ? annosa Conrad 1869
Plate 40, Figure 8

Astarte annosa Conrad, 1869, Am. Jour. Coneh., vol. 4, p. 279, pl. 20,
fig. 5.

Astarte annosa Conrad, 1870 Am. Jour. Coneh., vol. 5, p. 227,
Corbicule ? annose, Whitfield, 1886, p. 26, pl. 2, figs, 2-4.

Corbicula ? annosa, Weller, 1907, p. 563, pl. 62. figs. 1-3.

Astarte § annosq, Richards, 1943, Proe, Acad. Nat. Sei. Phila. vol. 95,

p. 20, pl. 4, fig. 8.

Description—* Suborbicular, convex, very inequilateral, ventral
and anterior margins regularly and nearly equally rounded ; posterior
end truncated, direct (cast).’’ (Conrad).

Remarks—Conrad’s type has apparently been lost. Whitfield re-
ferred two specimens to this species and suggested that it should be
placed in the genus Corbicula. However, a careful comparison of
these specimens with Conrad’s deseription and figure suggests that
‘Whitfield did not have Conrad’s species. This opinion was concurred
in by Dr. Stephenson, who kindly examined Whitfield’s material. It
therefore seems desirable to retain the name Astarte f annosa for Con-
rad’s species, which it is hoped will eventually be located, Whitfield’s
two specimens were given the new name of Corbicula ? whitfieldi.
(Richards, 1943)

Range in New Jersey—

RARITAN: 4

Type—Washington (South River), N, J.; lost,

Opis ? elevata biangulata Stephenson 1954
Plate 42, Figure 9

Opis # elevata binagulata Stephenson, 1954, p. 32, pl. 7, figs. 15, 16

“‘This varietal form is represented by 3 relatively small incomplete
internal molds, 2 right valves and 1 left valve, from the southern pit
of the New Jersey Clay Products Co. (USGS 19014). )

Shell subtriangular in outline, strongly inflated, inequilateral,
equivalve, with the umbonal region high and carrow. Both the antero-
dorsal and posterodorsal slopes are abruptly steep; the former forms
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an angular junction with the main surface near the beak, becoming
subangular to sharply rounded away from the beak; and the latter
forms an angle (= umbonal ridge) with the main surface from the
beak to the posterior extremity. Beaks very prominent, strongly in-
curved, prosogyrate. Impressions on the main surface of the holotype
show the presence of small, closely spaced, fairly regular coneentrie
ribs.

In form, outline, and surface features this variety is obviously
closely related to the typical 0.2 elevate Stephenson (1952, p. 96, pl.
22, figs. 2-6). In the latter the umbonal ridge is sharply angular and
the anterodorsal slope consistently rounds over into the main lateral
surface in the five available examples. In thig varietal form the um-
bonal ridge is angular and the anterodorsal slope joins the main sur-
face at a sharp or somewhat rounded angle, as consistently shown by
the three examples. In addition the varietal form is narrower in the
umbonal region,

Dimensions of the holotype, a right valve: Liength (estimated) 23
mm, height about 24 mm, convexity 12 mm.

The hinge and other internal features are not preserved in the
available material.”’ (Stephenson)

Range in New Jersey—
RARITAN: 1b

Type—Sayreville, N. J.; USNM 108624.

Eriphyla decemnaria (Conrad) 1869
Plate 29, Figure 1
Gouldia decemnaria Conrad, 1869, Am. Jour. Conch., vol. 5, p. 48, pl. 9
fig. 4.
Gouldie decemnaria, Whitfield, 1886, p. 124, pl. 18, fig. 4.
Eriphylae decemnaria, Weller, 1907, p. 551, pl. 60, fig. 9.

Description.— Shell minute, subquadrangular in outline and but
slightly convex. Anterior and cardinal margins nearly at right angles
with each other, the posterior and ecardinal margins being rounded.
Surface marked by very prominent, thickened, concentrie ribs, parallel
to the border of the valve, and separated by smooth, flattened inter-

spaces. Hinge-structure and other internal characters unknown.”’
{ Whitfield. )

Remarks—Rare and not found in recent collections.

Range in New Jersey—
WOODBURY: 24
Type—Haddonfield, N, J.; ANSP 18794,
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Eriph‘ylu declivis (Conrad) 1869

Plate 29, Figure 4

Gouldia declivis Conrad, 1869, Am. Jour. Conch., vol. 5, p. 48, pl. 9,
fig. 5.

Gouldia declivis, Whitfield, 1886, p. 126, pl. 18, fig. 11.

Eriphyla declivis, Weller, 1907, p. 551, pl. 60, fig. 10.
Description—‘Minute, triangular, ecompressed, equilateral, sum-

mit acute; posterior extremity angular, disk with numerous very

regular, close concentric lines.”’ (Conrad.)

Remarks~—The type specimen of this species seems to have been
lost or destroyed, and no others have been met with in any of the more
recent colleetions. The original specimen was cnly about 2 mm. or a
little less in width. The description given above is Conrad’s original
definition of the species.

Range in New Jersey—
WOODBURY : 24

Type—Haddonfield, N. J. Lost.

Eriphyla parilis (Conrad) 1853
Plate 29, Figures 3,5

Astarte parilis Conrad, 1853, Jour. Acad. Nat. Sci. Phil.,, 2nd ser,,
vol. 2, p. 276, pl. 24, fig. 16.

Gouldia parilis, Whitfleld, 1886, p. 126, pl. 18, fig. 12.

Eriphyla parilis, Weller, 1907, p. 552, pl. 60, fig. 11.

Description—‘Small, triangular, equilateral, compressed; basal
margin regularly rounded ; angles of the end margins sitnated at about
equal distances from the apex and base; disk concentrically undul-
ated.”” {Conrad.)

Remarks.—The above is Conrad’s original definition of the species.
The type specimen in the colleetion of the Philadelphia Academy of
Sciences is so badly injured that its true characters cannot be recog-
nized. The specimen illustrated by Whitfield as a probable member of
the species is only an impression of the anterior portion of a Trigonia,
probably T'. exfaulensis. No specimens have been found in any recent
collections which can be referred to this speeies.

Range in New Jersey—
MOUNT LAUREL-NAVESINK : Arneytown

Type.—Arneytown, N. J.; ANSP 18732 (missing).
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Vetericardia ¢renalirata (Conrad) 1860
Plate 31, Figures 6-8

Astarte crenalirate Conrad, 1860, Jour, Acad. Nat. Sei. Phil,, 2nd ser.,
vol. 4, p. 282, pl. 46, fig. 25.

Vetericardia crenulirate, Whitfield, 1886, p. 128, pl. 18, figs. 5-7.

Vetericardia crenalirata, Weller, 1907, p. 566, pl. 62, figs. 9-10.

Vetericardia crenalirata, Wade, 1926, p. 78, pl. 24, figs. 12.13.

Description.— ' Shell small, not exceeding one-fourth of an inch
in length in adult individuals, subtriangular or hroadly subelliptical
in outline, with very ventricose valves and proportionally large, sub-
ersct beaks, which are situated a little in advanee of the middle. Sur-
face marked by from 13 to 18 eoncentric varices, aceording to the size
of the shell, which gradually increase in strength with increased
growth of the shell. They hecome obsolete at the margin of the propor-
tionally large and deeply impressed lunule. Interspaces flattened at
the bottom and about as wide as the sharply elevated varices, There
are also fine, but distinet elevated radiating lines crossing the ridges
and interspaces, becoming much stronger on the spaces than on the
ridges. In the interior the muscular imprints are faintly marked and of
moderate size, and the margin of the valves is strongly and deeply
crenulated by the radiating ridges. Hinge-plate moderately strong and
the teeth well marked.”” (Whitfield.)

Remarks~—Abundant at Haddonfield, N. J. The genus is wide-

spread throughout the Cretaceous of the world,

Range in New Jersey—

MERCHANTVILLE: 15
WOODBURY: 24

Type.—Eufaula, Alabama.

Crassatellites carolinensis Conrad 1875
Plate 30, Figure 12

Crassatella carolinensis Conrad, 1875, in Kerr, Geol. Surv. North
Carolina Rept. App. A, p. 6, pl. 2, fig, 24.
Crassatella carolinensis Stephenson, 1923, p. 269, pl. 66, figs. 16, 17.

Description.-‘Shell suboval, short, equilateral, compressed with
distinet lines of growth; posterior end truncated, nearly direct. This
rare species occurs in New Jersey, where I found one valve, and one
only at Snow Hill,"” (Conrad)

Remarks—Known from New Jersey (Conrad), Delaware and
Snow Hill member in North Carolina,

Renge in New Jersey— ¢
Range outside New Jersey : Delaware, North Carolina.
Type.—New Jersey (%) ; probably lost.
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Crassatellites transversus (Gabb) 1861
Plate 29, Figure 8

Crassatella trensversa Gabb, 1861, Proe. Acad. Nat. Sci. Phil,, p. 364,
Crassatella transverse, Whitfield, 1886, p. 122, pl. 17, figs. 16-17.
Crassatellites transversus, Weller, 1907, p. 555, pl. 61, fig. 5.

Description~—The dimensions of an internal cast are: length, 49
mm.; height, 32 mm,; thickness, 20 mm, Shell very inequilateral,
higher in front than behind, the beaks pointed in the internal casts
and nearly erect, situated about one-third the length of the shell from
the anterior extremity. Anterior margin convex in fromt, rounding
to the hinge-line above and into the basal margin below; basal mar-
gin convex anteriorly and conecave posteriorly; postero-basal margin
sharply rounding into the obliquely subtruncate posterior margin,
which rounds into the dorsal margin above. Valves with an umbonal
ridge extending in a nearly straight line from the beak obliquely
backward to the postero-basal extremity of the shell, becoming more
angular posteriorly. The postero-cardinal slope rather narrow, flat,
slightly concave or slightly convex, Surface of the shell marked with
somewhat regular, rather strong, eoncentric lines of growth which are
less conspicuous back of the umbonal ridge. In internal casts the
muscular impressions are conspicuous and of about equal size. Free
margin of the shell erenate. (Weller)

Remarks.—The type specimen, is a clean cut internal cast with the
muscular impressions strong, and without the markings of the external
surface of the shell impressed upon it. The Marlboro specimens, how-
ever, agree so closely in their general form, size and proportions with
the type specimen, that there can be little or ro doubt as to their .
identity. Conrad’s illustration of C. ripleyanus has much the form of
this €. transversus, and it is possible that the two forms may be
identical.

Range in New Jersey—

WENONAH: 35
Type—New Jersey ;" ANSP 18744,

Crassatellites cuneatus {Gabb) 1860
Plate 31, Figure 2
Crassatella pleropsis Gabb, 1860, Jour. Acad. Nat. Sei. Phil., 2nd ser.,

vol. 4, p. 395, pl. 68, fig. 28. (Not C. pteropsis Conrad.)

Crassatella cuneata Gabb, 1861, Synop. Moll. Cret. Form., pp. 168, 169
(112, 113).

Crassa.tella_cuneata, ‘Whitfield, 1886, p. 118, pl. 17, figs. 18-20.
Crassatellites cuneatus, Weller, 1907, p. 556, pl. 61, figs. 11-12,
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Description.—Shell small, the dimensions of a nearly complete
internal cast are: length, 16 mm. ; height, 10.5 mm, ; thickness, 6.5 mm,
Subovate in outline, euneate behind. Beaks erect, rather prominent,
situated about one-third the length of the shell from the anterior
extremity. Antero-cardinal margin sloping forward from the beak;
anterior margin rounding into the basal margin; basal margin con-
vex in front and straight or slightly concave posteriorly; posterior
margin short, truncate; post-cardinal margin long, sloping back-
ward from the beak and meeting the posterior margin at the extremity
of the hinge-line in an obtuse angle. An obtusely subangular umbonal
ridge passes in a nearly straight or slightly concave line from the
beak to the postero-basal extremity; the postero-cardinal slope flat or
slightly coneave, the cardinal margin inflected. Surface of the shell
marked with rather strong, regular, concentric lines of growth. In
well preserved internal casts the post-cardinal margin and the trun-
cate posterior margin are not sharply differentiated, the posterior
extremity of the shell being rather sharply rounded. The muscular
sears prominent in the casts. When the internal casts are well pre-
served to the margin of the shell, the free margins are finely crenate.

Remarks—This is a small species and can usually be distinguished
by its subeuneate posterior extremity. No speeimehs preserved in
such a manner as to exhibit the hinge-characters have been observed,
but there can be little or no guestion as to its proper generie position.
The species oceurs most commonly in the Merchantville clay-mart.
(Weller)

Range in New Jersey—
MERCHANTVILLE: §, 10, 15
WENONAH: 34
Range outside New Jersey: Tennessce,
Type—Hardeman County, Tenn.; USNM 553.

Crassatellites prorus Conrad 1869
Plate 29, Figure 6; Plate 30, Figures 13, 14

Crassatella prora Conrad, 1869, Am. Jour. Conch., vol. 5, p. 43, pl. 1,
fig. 8.

Crassatella prore, Whitfield, 1886, p. 120, pl. 17, figs. 10-11,

Crassatellites prorus, Weller, 1907, p. 558, pl. 61, figs. 6-7.

Description—* Shell helow a medium size, transversely subellip-
tical when considered execlusive of the projection of the beaks, but
transversely broad triangular if they are considered. Valves rather
ventricose for the genus; beaks very large, nearly central or a liftle
nearest the anterior end, strongly projecting, and in the cast, the
only condition in which it is known, nearly ereet and moderately dis-
tant. TPosterior cardinal margin regularly sloping from the beaks to
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the narrowly rounded posterior extremity; anterior side of the beaks
excavated and the anterior end more broadly rounded than the op-
posite end; basal line broadly eurved. Umbonal ridge scarcely
angular. Surface, as shown on the casts, marked by comparatively
strong, regular, concentric ridges, and marked just anterior to the
umbonal angle by a proportionally broad sulcation passing from near
the beaks to the base, Museular scars distinet.”’ (Whitfield.)

The dimensions of the type specimen are: length, 22.5 mm. ; height,
15 mm. ; thickness, 10 mm. o

Remarks~—This species has been only rarely met with in recent
colleetions, It is of a rather exceptional form for species of this genus
in its subelliptical outline and its nearly central beaks, It is quite
different in all its eharacters so far as they are preserved, from typical
members of the genus Eteq where Conrad has referred it, although
the hinge characters have not been observed. It seems better, there-
fore, to allow it to remain in the genus where it was originally placed,
than to transfer it to another. (Weller)

Range in New Jersey—
MERCHANTVILLE: 8
WOODBURY : 20

Type—Crosswicks, N. J.; ANSI 18739,

Crassatellites hodgei Stephenson
Plate 31, Figures 3, 4

Crassatellites hodgei Stephenson, 1923, p. 271, pl. 67, figs, 4-9,
Crassatellites hodgei, Richards, 1954, p. 2, figs. 1, 2,

Remarks—Several perfect specimens were found in the well at
Feliowship, N. J. Some casts from the Wenonah formation near Marl-
boro, N. J., identified by Weller as €. ¢ransversus (Gabb) may also
be this species. The South Carolina specimens are from the Snow Hiil
member of the Black Creek formation.

Range in New Jersey—
WOODBURY : 23, 245
WENONAH ¢: 33

Range outside New Jersey: South Carolina, Georgia, Alabama,
Type.—Roods Bend, Chattahoochee River, Ala, USNM 31847,

Crassatellites subplanus (Conrad) 1853
Plate 29, Figures 9, 12, 13

Crassatellae subplana Conrad, 1853, Jour. Acad. Nat. Seci. Phil., 2nd.
ser., vol. 2, p. 274, pl. 24, fig. 9.

Crassatella subplana, Whitfield, 1886, (part) p. 121, pl. 18, figs. 14-16.
{Synon. exeluded.)
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Crassallites subplanus, Weller, 1907, p. 553, (part), (Figs. & synon.
excluded.)

Crassatellstes subplanus, Gardner, 19186, p. 651,

Description.—The dimensions of a small specimen, a nearly per-
fect right valve, are: length, 36 mm. ; height, 28 mm. ; convexity, 6 mm.
Large individuals grow to & length of 50 mm. or more. Shell broadly
subovate in outline, beak obtuse, situated about one-third the length
of the shell from the anterior extremity. Antero-cardinal margin
straight or slightly eoncave, sloping downward from the beak ; anterior
margin rounding into the basal margin, moderately convex through-
out to the postero-basal extremity, which is obtusely subangular;
posterior margin short, truncated nearly vertically or slightly in-
clined ; postero-cardinal margin gently convex, sloping downward
from the beak and meeting the posterior margin in an obtuse angle.
Surface of the shell with an obtusely angular umbonal ridge, which
passes from the beak to the postero-basal angle in nearly a straight
line, the post-cardinal slope slightly concave to the cardinal margin;
the post-cardinal margin sharply inflected to form a rather deeply
excavated escutcheon; antero-cardinal margin infleeted to form a
deep but rather ill-defined lunule. Surface of the shell marked by
regular, somewhat imbricating, concentric lines of growth, and often
by & few broader concentric undulations towards the margin. Hinge
of the right valve with a strong cardinal tooth transversely striate
on its anterior surface, directly beneath the beak. Behind it is a very
large and broad triangular pit, with a much smaller secondary pit
just behind the lower end of the tooth; in front of the cardinal tooth
is & small triangular pit about equal in size to the secondary pit
behind, and in front of this pit a low, obseure, tooth-like ridge extends
obliguely forward to the upper margin of the anterior muscular secar.
Musecular impressions strong and about equal in size. Inner margin
of the free edge of the shell crenate. (Weller)

Remarks—This differs from C. vadosus Morton in its more com-
pressed valves, less anterior umbones and much lighter shell with the
consequent thinner hinge plate and less pronounced posterior keel.

Range in New Jersey—

MARSHALLTOWN: 27, 28
WENONAH: 35

NAVESINK: ?
RED BANK: ¢
TINTON: ¢

Range outside New Jersey : Maryland,
Type.—Arneytown, N, J. ANSP 18743,
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Crassatellites vadosus (Morton) 1834
Plate 29, Figure 10

Crassatella vadose Morton 1834, Syn. Org. Cret. Gr. U. 8., p. 66, pl. 13,
fig. 12,

Crassatelle vadosa Whitfield, 1886, p. 116, pl, 17, figs. 12-15.

Crassatellites subplanus Weller, 1907, p. 553 (part), pl. 61, figs. 1-21
Not 3,4 = (. linteus.

Crassatellites vadosus Gardner, 1916, p. 649, pl. 39, figs. 1-4.

Crassatellifes vadosus Wade, 1926, p. 79, pl. 35, figs. 6-8.

Description.—Shell of medium size, thick, heavy, rudely trigonal
in outline; anterior and lateral margins rounded, posterior more or
less produced and truneated, veniral margin approximately hori-
zontal ; umbones orthogyrate or turned a little forward, proximate,
often thickened, flattened npon their summits, placed back from the
anterior margin a distance of one-third the total latitude; lunule
broadly lenticular, sharply defined, the portion in the left valve a
trifle broader and more feebly striated by the incrementals that that of
the right ; eseutcheon more sharply defined, broader and a trifle larger
in the right valve than in the left; posterior area outlined by an cbtuse
ridge passing from the umbones to the posterior ventral margin;
external surface seulptured with low, eoncentric ridges elose set but
irregular in arrangement, suggesting an exaggerated incremental
seulpture ; a few pronounced resting stages, usually developed toward
the ventral margin; radial sculpture manifested only in the sharp
dentieulations on the inner margins; hinge plate very heavy, ligament
pit a small scoop-shaped affair, extending obliquely backward from
directly beneath the tips of the umbones; eardinals two in number in
the left valve, three in the right, the anterior cardinal of the right
very thin and laminar, and fused at the hase with the dorsal margin,
the middle cardinal heavy, trigonal, tranversely striated ; the posterior
eardinal laminar largely cffaced by the resilium, originating near the
base of the anterior cardinal and diverging from it at an angle of
approximately 60°, ecardinals of the left valve much more nearly equal
than those of the right, the posterior rather thin, just under the
umbones where it forms the anterior margin of the ligament pit, but
expanding rapidly toward its ventral extremity ; left cardinals striated
on their inner faces, separated by a deep trigonal nit for the reception
of the right anterior cardinal, small suleus near the base of the Teft
posterior cardinal provided for the laminar posterior cardinal of the
right valve: no trace of trne laterals developed but the posterior dorsal
margin of the right valve and the anterior dorsal margin of left valve
bevelled to function as laterals and received in grooves in the opposite
valves; muscle impressions subequal, placed near the median hori-
zontal, the anterior more deeply excavated than the posterior, anterior
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pedal scar very distinet, set under the hinge plate a little dorsal to
the anterior adductor ; pallial line entire; inner margins finely erenu-
lated from the ventral extremity of the lunule to the ventral extremity
of the escutcheon,

C. vedosus Morton shows a wide range of variation in age
characters. The young are thin, rather compressed and truncated but
not produced posteriorly; with increasing age the form becomes ap-
parently more inflated because of the umbonal thickening, and obli-
quely produced posteriorly. (Gardner)

Range in New Jersey—

MT. LAUREL-NAVESINK : 37, 47, 58

TINTON: 63
Range outside New Jersey: Maryland, Alabama, Mississippi.
Type.—Prairie Bluff, Ala,; ANSP 19593,

Crassatellites linteus (Conrad) 1360
Plate 30, Figures 1, 2

Crassatelia lintea Conrad, 1860, Jour. Acad. Nat. Sei. Phil., 2nd ser.,
vol. 4, p. 279, pl. 46, fig. 5.

Crassatella subplang Whitfield, 1886, (part) p. 121, pl. 18, figs, 14-16.
{Not of Conrad.)

Crassatellites subplanus Weller, 1907, p. 553, (part) pl. 61, figs. 34
(not figs. 1-2 = C. vadosus).

Crassatellites linfeus Gardner, 1916, p. 653, pl. 39, figs. 6-7.

Crassatellites linleus Wade, 1926, p. 80.

Description.—Shell rather small for the genus and rather thin,
compressed, subovate to ovate-trigonal in outline; umbones rising a
little above the dorsal margin, their apices acute and prosogyrate,
slightly anterior in position; lunule and escutcheon clearly differen-
tiated but very narrow because of the compression of the valves; an-
terior end broadly and symmetrieally rounded in front of the umbones;
posterior dorsal margin gently sloping; lateral margin obseurely
and obliquely truneate; base line rounding smoothly into the anterior
lateral margin, obtuscly angulated at the union with the posterior;
posterior keel obscure but persistent from the umbones to the posterior
ventral margin, hetter defined by the change in the dirsction of the
growth lines than by any variation in the plane; external surface
seulptured with a very- irregular concentric lineation, sharpest and
most regular in the umbonal region, and with occasional more or less
accentuated growth lines and resting stages; igament external, lodged
beneath the umbones, the resilium buttressed ventrally by the pos-
terior eardinal whieh it has largely effaced; medial right cardinal
stout, trigonal, subumbonal, transversely striated laterally; anterior
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cardinal laminar ; hinge dentition in left valve restricted to two sub-
equal cardinals, the posterior a little the larger, both of them striated
upon their inner faces; no trace of laterals developed but anterior
margin of left valve and posterior margin of right valve bevelled to
function as laterals and received in shallow sockets in the correspond-
ing valve; musecle Impressions distinet, impressed in the adults, placed
high up at the distal extremities of the hinge; pallial line simple,
distinet, rather distant from the base line. (Gardner)
Range in New Jersey—
MARSHALLTOWN : 28
WENONAH: ¢

Range outside New Jersey: Delaware, Maryland, Alabama,
Tennessee,

Type.—Alabama; ANSP 19594,

Uddenia conradi (Whitfield) 1886
Plate 29, Figure 2

Gouldia conradi Whitfield, 1886, p. 125, pl. 18, figs. 1-3.

Eriphyla conradi, Weller, 1907, p. 550, pl. 60, figs, 4-8,
Crassatellites ¥ conradi, Stephenson, 1923, p. 274, pl. 67, figs. 10-16.
Uddenia conradi, Stephenson, 1941, p. 180.

Description— ‘Shell small, the largest specimen observed not ex-
ceeding three-sixteenths of an inch in its greatest diameter. Valves
subtriangular, approaching a quadrangular outline by the trunecation
of the posterior extremity, which gives the valves when seen from the
exterior much the form and character of a young Crassatells, which is
also added to by their moderate convexity. Beaks small and pointed.
Anterior and posterior sides of the cardinal margin straight, forming
a little more than a right angle with cach other, the posterior side being
nearly one-half longer than the anterior, and the basal line somewhat
regularly rounded. Surface of the shell marked by eoncentric undula-
tions, which are abruptly bent in crossing the umbonal ridge. Pos-
terior umbonal slope flattened. Lunule rather long and narrow. Sub-
stanee of the shell thin. Ligamental pit of the hinge small in the left
valve, and the posterior cardinal tooth-cavity linear and extending
nearly the entire length of the cardinal border. In the right valve the
pit is larger and the anterior lateral tooth-cavity more strongly
marked. Muscular scars and pallial line distinetly marked in the right
valve (fignred), but mueh less strongly so in the left one, which is
thinner in substance, although a slightly larger valve.”” (Whitfield.)

Remarks—Rare; Stephenson has assigned this shell to his genus
Uddenia and designated it as type species. It more properly belongs
in the family Crassatellitide instead of Astartide as proposed by
Weller.
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Range in New Jersey—
MERCHANTVILLE: 10, 15
WOODBURY: 19, 24

Range outside New Jersey: North Carolina,
Type—Haddonfield, N. J.; ANSP 18735,

Scambula perplana Conrad 1869
Plate 31, Figure 9

Seambula perplena Conrad, 1869, Am, Jour, Conch., vol. 5, p. 48, pl. 9,
figs. 7-8.

Scambule perplans, Whitfield, 1886, p. 123, pl. 18, figs. 8-10.

Scambula perplana, Weller, 1907, p. 562, pl. 61, figs. 13-14,

Scambuln perplana, Wade, 1926, p. 82, pl. 25, figs. 11, 12, 15, 16.

Scambula perplana, Stephenson, 1942, p. 183, pl. 26, figs. 11-12.

Descripltion—‘Shell small, triangularly ovate, very transverse,
with very sharp, pointed, and recurved beaks, situated just within
the middle third of the length of the shell and nearest to the anterior
end. Valves flat, marked by fine concentriz lines of growth and a few
{three or four) broad, eblique undulations of the surface which pass
from the posterior hinge-line forward to the basal margin. There are
siso a few obliguely eoncentric wrinkles on the antero-cardinal margin
which extend only & short- distance over the disk of the valve. Along
the position of the posterior umbonal ridge, the surface strie are
abruptly defleeted upward, marking the position of the ridge and de-
fining the posterior slope of the valve. Posterior end of the valve
narrow and truncate; anterior end obtusely angular; basal margin
regularly and broadly arcuate. Inner margin of the valves crenulate;
muscular sears small and faintly marked.’’ (Whitfield.)

Remarks—The Lorillard specimens are for the most part frag-
mentary but are usually larger than those from Haddonfield, one
specimen having a length of 25 mm; also the broad, oblique undula-
tions are more conspicuous. The Marlboro specimens do not grow
larger than those from Haddonfield and seem to lack entirely the
oblique undulations,

Range in New Jersey—

WOODBURY : 18, 24
WENONAH: 35

Range outside New Jersey: (eorgia, Mississippi, Tennessee, Ala-
bama, Texas.

Type.—Haddonfield, N. J. ANSP 18740.
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Family Corbiculidae
Corbicula ? whitfieldi Richards 1943
Plate 43, Figures 2, 10

Corbicule annose Whitfield, 1886, p. 26, pl. 2, figs. 2-4. (not Astarte
annosa Conrad 1869},

Corbicula annosa, Weller, 1907, p. 563, pl. 62, figs. 1-3.

Corbicula f whitfieldi, Richards, 1943, Proc. Acad. Nat. Sci. Phila.
vol, 95_ p. 20, pl. 5, figs. 2-10,

Deseription.—"*1 have before me two specimens which I have re-
ferred to this species. They are both somewhat distorted by com-
pression and retain but little of the substance of the original shell,
other than the epidermis, which has been very strong, and a ferru-
ginous replacement of the ligament. The specimens are both very
ventricose, with a somewhat subquadrangular outline and a moderately
angular umbonal ridge. The beaks are small and nearly anterior, hinge
line short and oblique, with a small ligament. Anterior end short
and rounded, while the posterior is broadly truncated, corresponding
to the rather broad and abrupt postero-cardinal slope. If T have rightly
identified the species, there can be no reason for referring it to
Astarte in the light afforded by the two specimens, but every appear-
ance would indicate their relations to the genus Corbicule, with which
I have placed it.”” (Whitfield.)

Remarlks—This is the species designated to take care of the speci-
mens erroneously referred by Whitfield to Astarfe annose Conrad,
Little ean be added to the deseription given by Whitfield, although
the position of the species in the genus Corbicula is open to question.

Range in New Jersey—
RARITAN: 4 -
Type—Sayreville, N, J. NJSM 7792.

Corbicula ? emacerata Whitfield 1886
Plate 43, Figure 3

Corbicula § emaceratc Whitfield, 1886, p. 26, pl. 2, figs. 5-6.
Corbicula 1 emacerata, Weller, 1907, p. 564, pl. 62, figs. 4-5.
Corbicule 7 emacerate, Richards, 1943, Proe. Acad. Nat. Sei. Phila.
vol. 85, p. 20, pl. 5, fig. 8. .
Descriplion.—**Shell of rather small size, transversely elliptical or
subovate in outline, and moderately ventricose. Beaks moderately
large but not prominently so, and situated at about the anterior fourth
of the length of the shell. Anterior end of the shell the highest, the
anterior margin narrowly rounded ; basal line strongly curved and the
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posterior end narrow and obliquely truncate, the cardinal portion
rapidly stoping with a slight curvature to the extremity of the
moderately sized ligament; hinge line short and ohlique to the axis
of the shell. Umbonal angle distinet but not marked, and the cardinal
slope narrow and rather abrupt. Surface marked only by fine con-
centric strie, which appear to have heen confined prmclpally to the
epidermal layer.”” (Whitfield.)

RBemarks—Known only from a few specimens ohtained by early
collectors. The position of the species in the genus Corbicula is open
to serious.question, but in view of the poor preservation it is im-
possible to determine the correet genus,

Range in New Jersey—
RARITAN: 1,2 _
Type—Woodhridge, N. J. ANSP 7719; Cotype ANSP 15668,

Family Diceratidae
Diceras dactyloides Whitfield 1886
Plate 30, Figure 3

Diceras dactyloides Whitfield, 1886, p. 131, pl. 18, figs, 26-27,
Diceras dactyloides, Weller, 1907, p. 567, pl. 62, figs. 11-12,

Description—** A cast of a single valve of what appears to be with-
out question a Diceras occurs in the collection. Tt is rather slender in
its proportions, and makes nearly two-thirds of a volution in its curva-
ture, and is apparently a cast of a left valve, judging from the eurva-
ture of the beak. The museular scar is very large, and has been deeply
impressed in the shell, as the sear is considerably raised on the cast
and is nearly half as long as the cast itself. On its front margin there
is the filling of a deep groove, which is longitudinally marked with
lamellose strise, from the edges of the shell lamelle; and on the oppo-
site side of the cast oeceurs a flattened surface from the thickening
of the shell below the hinge-tooth, probably.

The siriations on the filling of the groove hordering the muscular
imprint would lead one to suspect the cast might be of a valve of
Capring, but their lamellose character somewhat denies this reference,
and the general character of the specimen would rather indicate 2
Diceras. The specimen is quite obseure, besides being the only one
known, and consequently affords almost no means of comparison with
previously deseribed species. It, however, appears much more slender
in its proportions than the species known from Texas and other
southern loecalities, as well as more strongly enrolled.”” (Whifield.)

Remarks-—Rare and only known from the type specimen.
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Range in New Jersey—
MT. LAUREL-NAVESINK : 46

Type—Walnford, N. J. NJSM 7579

Family Caprinidae
Caprotina jerseyensis Weller 1907
Plate 30, Figure 4

Caprotina jerseyensis Weller, 1907, p. 568, pl. 62, figs. 13-15.

Description.—The type specimen with a maximum length of 21.5
mm., a width of 13 mm,, and a depth of 15 mm. Beaks curving to the
left. Lower valve mueh deeper than the upper, attached by nearly
one-half its entire surface, the beak projecting far beyond that of
the upper valve. Upper valve moderately convex. The shell substance
is preserved only on a portion of the upper valve where the surface
markings are seen to be very narrow but rather highly elevated, sharp,
radiating coste, the interspaces being twice as wide as the ribs; the
radiating markings are crossed by very fine coneentrie lines of growth.
On the internal east both the radiating and concentric markings are
faintly impressed.

Remarks—This species is founded upon a single individual pre-
serving both valves. Tt is for the most part a cast of the interior of
the shell, but a portion of the shell itself is preserved upon the upper
valve, and sufficient fragments of the shell are still preserved upon
the lower valve to show that the surface markings were essentially
the same on both. The specimen is nearly complete, the beak only
of the lower valve being injured. The species should be compared
with Caprotina cenomanensis d’Orbigny, from the Upper Cretaceous
of France. (Weller)

Range in New Jersey—

NAVESINK: 40
Type.—~Crawfords Corner, N. J. NISM 7547.

Family Unicardiidae
Unicardium umbonata (Whitfield) 1886
Plate 30, Figure 5

Sphaeriola umbonata Whitfield, 1886, p. 152, pl. 19, figs. 17-18,
Unicardium wmbonata, Weller, 1907, p. 569, pl. 62, figs, 16-17.
Unicardium umbonata, Qroot, Organist and Richards, 1954, p. 46, pl.
5, fig. 9.
Description.—The dimensions of a large left valve are: length,
57 mm.; height, 54 mm.; convexity, 18.5 mm. Shell very thin, sub-
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eirecular or slightly subgquadrangular in outline. Cardinal margin
srcuate, edentulous; anterior margin broadly rounded, its most an-
terior point being at or below the middle, rourding below into the
basal margin; basal margin curving upward at each end, straighter
in the middle; posterior margin usually a little shorter than the
anterior, regularly rounded or some times a little straightened in the
middle. Beaks strongly incurved, pointing forward, situated at the
middle or a little back of the middle of the cardinal margin ; umbones
prominent, much elevated above the hinge-line. Valves strongly con-
vex or ventricose, the anterior slope somewhat more abrupt than the
posterior, slightly compressed towards the eardinal extremities. Sur-
face of the shell marked only by concentric lines of growth which
are more or less irregular in the strength of their development.

Remarks—This species was described by Whitfield from a very
imperfect cast of the interior, and was referred to the genus Sphae-
riola without any knowledge of the hinge characters. In later col-
lections of the Survey specimens preserving the shell have been
secured from the Marshalltown clay-marl near Swedeshoro, and from
these it has been learned that the hinge is edentulous, & character
which prohibits its reference to the genus Sphaeriole. The hinge
characters, as well as the general form and characters of the shell,
seem to agree in all essential respects with members of the genus
Unicardium. (Weller)

Range in New Jersey—

MARSHALLTOWN: 28
MT. LAUREL-NAVESINK: 37, 48

Range outside New Jersey: Delaware.
- Type—New Jersey ; ANSF 18748,

Family Lucinidae
Lucina glebula Conrad 1875
Plate 30, Figures 7-9

‘Conrad, 1869, Amer. Jour. Conch., vol. 5,
pl. 9, fig. 14. (Figure without name or description; questionably
this species.)

Lucina glebule Conrad, 1875, Geol, Surv. N.C!. Rept., vol. 1, (by W.
C. Kerr), App. A, p. 7, pL. 1, fip. 18.

Tucing eretacee, Weller, 1907, p. 570, pl. 62, fig. 18,
Tucina glebula, Stephenson, 1923, p. 279, pl. 69, figs. 4-6.
Description—'‘Shell broadly subelliptical in outline, equivalve,

slightly inequilateral, depressed convex. Beaks low, incurved, ap-
proximate, slightly prosogyrate, situated a little in advance of the

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 197

midlength, Umbonal ridge depressed, moderately defined, slightly
arched in its trend, extending from the beak to the lower posterior
extremity, Back of and above the umbonal ridge is a depressed area
extending from the beak to the posterior margin, becoming wider
posteriorly. Dimensions of the type (%) specimen: Length 31 mm.,
height 26 mm., convexity 7 mm,

Hinge of rlght valve with one pseudo-cardinal tooth du-eeted
downward and a little backward, in front of the lower end of which
is a small pit, and back of which is a broad, oblique, triangular de-
pression. Anterior lateral tooth obsolete; back of the triangular
depression is a nearly horizontal, moderately strong nymph, bordered
abave by the shallow ligamental groove which is rather deeply sub-
merged below the margin. As the hinge of the left valve has cor-
responding and not alternate prominences and depressions, these fea-
tures ean scarcely be termed teeth and sockets. Linule small and
short,

Anterior adductor secar long, relatively narrow, the lower two-
fifths of its length separated from the pallial line by a profound
sulcus-like indentation; posterior adductor not clearly distingunish-
able. Pallial line simple. Inner margin finely crennlated on well
preserved specimens,

Dorsal margin long, slightly arched back of the beak, slightly
concave on front of the beak. Anterior margin truncated above,
passing below by a broad, subobtuse angle into the rather broadly
and nearly regularly rounded ventral margin; posterior margin trun-
cated and a little concave above the extremity.

Surface of well preserved specimens marked by concentrie, some-
what irregularly spaced, prominent, thin lamellae, which cur! down-
ward and touch the surface below, forming round, crested, hollow
ridges. The interspaces are nearly flat and are marked only by fine

growth lines. On the type (1) specimen the prominent down-curling.

lamellae have been broken or worn away.’’ (Stephenson.)

Remarks—Conrad labeled a specimen Lucina crelacea; however,
this name was preoceupied. He apparently later deseribed the species
under the name L. glebula. The New Jersey specimens are a httle
smaller than those from North Carolina. :

Range in New Jersey—
WOODBURY
Range outside New Jersey: Georgia, North Carolina, Alabama,
Arkansas
Type—Snow Hill, N, C.; USNM 31933,
Lucina swedeshoroensis Weller 1907
Plate 30, Figures 10, 11

Lucina swedesboroensis Weller, 1907, p. 571, pl. 62, figs: 19-21,
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Description—The dimensions of a small but nearly perfect indivi-
dual are: height, 13.5 mm.; length, 14 mm.; thickness, 6 mm. The
dimensions of another left valve are: height, 14.5 mm.; length, 16
mm. The larger individuals sometimes attain a height of 20 mm,
Shell subeireular, varying from a little higher than long to slightly
longer than high., Beaks small, pointing forward. Valves depressed
convex with a very obscure arcuate umbonal prominence extending
from the beak obliquely to the postero-basal margin; post-eardinal
margin sharply inflected to form a narrow and deep escutcheon; in
front of the beaks the margin is sharply inflected to form a small but
profound lunule, Surface of the shell marked by rather fine, more
or less irregular eoncentrie lines of growth. Hinge-line arcuate; hinge
of the left valve with a large, triangular cardinal tooth beneath the
beak, and another obscure one directed obliquely backward, in front of
the beaks is a single lateral tooth beneath the lunule and close to the
shell margin, back of the beak and remote from it, extending nearly
to the posterior extremity of the hinge-line, is a low, elongate, posterior
cardinal tooth, (Weller)

Remarks—Rare

Range tn New Jersey—

MARSHALLTOWN: 28

Type.—Swedesboro, N. J. NJSM 9654.

Lucina parva Stephenson 1943
Plate 31, Figures 10, 11
Lucine parva Stephenson, 1923, p. 281, pl. 69, figs. 7-10.

Description.— ‘Shell small, equivalve, subequilateral, subcireular
broadly subovate in outline, depressed convex. Beaks small, very
slightly prominent, approximate, incurved slightly prosogyrate,
situated slightly back of the midlength. Umbonal ridge represented by
a very slight inflation; back of and above the umbonal inflation is a
slightly compressed area extending radially from the beak to the pos-
terior extremity. Approximate dimensions of the type, a right valve:
length 7.5 mm.,, height 7 mm,, convemty 1.5 mm. Lunule short and
deeply 1mpressed

Hinge of right valve with one large triangular, slightly bifid
cardinal tooth, in front of which is a rather narrow, deep, nearly
vertical socket, and back of which is an obligne socket with a very
low posterior wall. Slightly in advance of the short, deeply impressed
lunule is a short, prominent, anterior lateral tooth; more distant than
the anterior lateral tooth is a still shorter, thin, prominent, posterior
lateral tooth. Ligamental groove long, partly submerged, moderately
impressed, bordered below by a low nymph. Left valve with a deep,
triangular, cardinal socket in front of which is a nearly vertieal
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rominent eardinal tooth, and back of which is an chlique low eardinal
‘tooth. A pair of distant, short, anterior lateral teeth separated by a
deep socket and a similar pair of more distant, posterior laterals and
socket aceommodate the laterals of the right valve. -

Anterior adductor sear long, narrow, the lower half separated from
and diverging rather 'widely from the pallial line; posterior adduetor
gear small, subelliptical. Pallial line simple. Beginning about half-
way between the posterior addmuetor sear and the apex a narrow muscle
sear extends obliquely downward and forward nearly to the lower
end of the anterior adductor sear. The remaining inner surface is
granulated. Inner margin faintly and finely crenulated.

The margins of the shell form a broad subellipse with a slight,
nearly vertical posterior subtruncation. Surface marked by concen-
trie, somewhat irregularly spaced, narrow, distinet ridges, which in
general beeome more widely spaced away from the umbonal portion
of the shell.”” (Stephenson.) _ ' :

Remarks—The only New Jersey speeimens are some from a well
at Mount Laurel found associated with L. glebula. They were identified
by Dr. Stephenson.

Eange tn New Jersey—

WOODBURY : 22

Range outside New Jersey : North Carolina,

Type—~Snow Hill; N. C. USNM 31757.

r Lucina sp,
Plate 30, Figure 6

One specimen found with the type lot of Lucinag crefacea Conrad
( = L. glebula Stephenson) may not be that species, but is too poorly
preserved for positive identification. ' '

Figured specimen.—Haddonfield, N. J. (WOODBURY); ANSP
187494,

Family Cardiidae
- Cardium wenonah Weller 1907
Plate 32, Figure 1

Cardium wenonah Weller, 1907, p. 576, pl. 63, figs. 14-16 (not figs.
10-13. = C. welleri Stephenson, 1941.)

+ Deseription—The dimensions of an average right valve are:
height, 12 mm.; width, 12 mm.; convexity, 4 mm. Large individuals
rarely attain a height of nearly 20 mm. Shell, exclusive of the pro-
Jecting beaks, subrhomboidal in ountline, Hinge-line nearly straight;
anterior margin rounded, most convex above the middle, eurving
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rather abruptly below into the gently convex basal margin which is

subparallel with the hinge-margin; postero-basal margin abruptly -

rounded ; posterior margin gently convex, slightly oblique, straighter
than the anterior margin. Beaks small, pointed, incurved, situated
at about the middle of the hinge-line and but little elevated above it.
Along a line extending from the beak obliquely backward to the
postero-basal extremity, is a rounded umbonal prominence; but the
most prominent portion of the valve is usually in front of this line
near the center of the shell; the posterior slope from the umbonal
prominence, is rather abrupt, nearly flat or slightly concave, the
valves becoming somewhat compressed towards the cardinal ex-
tremity; in front the surface curves gently upward to the center of
the valve, then downward, becoming a little more abrupt as it ap-
proaches the anterior margin. Muscular impressions inconspicuous.
Lateral teeth of the hinge strong, nearly horizontal in position, the
anterior one sloping' downward a little more than the posterior;
cardinal teeth not clear in the specimens. - Free margins of the
valves erenate. Surface of the shell marked by about 30 squarish,
flat-topped, radiating costw, about as wide or a little wider than the
interspaces. In the condition in which the type specimens are pre-
served, these costee are impressed upon the surface of the casts from
the margins to the beaks, but are rounder on top than on the ‘outside
of the shell. (Weller)

Remarks.—Weller deseribed this species from Marlboro, N. J., and
stated that it was also present at Corsicana, Texas, with the shells
perfectly preserved. Stephenson (1941 p. 196) points out ‘‘although
the New Jersey species exhibits a superficial resemblance in outline
and in the number and character of the ribs, the types from the
‘Wenonah sand near Marlboro do not seem to possess the characteristic
internal pits, and' this, together with the fact that they occupy a
stratigraphically lower position, seem to Jjustify separating them from
the Texas species.”” Stephenson therefore deseribed the Texas speci-
mens as C. weller. . :

Range in New Jersey—

WENONAH: 35
RED BANK: 60

Type—Marlboro, N. J.; NISM 767 6; Univ. Chicago 18066
(cotypes).
Cardium eufaulensis Conrad 1860
Plate 33, Figures 1, 6, 7

Cardium eufaulensis Conrad, 1860, Jour. Acad. Nat. Sei. Phii._, 2nd
ser., vol. 4, p. 282, pl. 46, fig. 12.

Cardium eufaulensis, Weller, 1907, p. 577, pl, 63, figs. 17-20,
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Cardium eufaulensis, Gardner, 1916, p. 664, pl. 40, figs. 1-2 (Not
C. eufaulensis, Whitfield, 1886, p. 132, pl. 20, fig. 17 = C. whitfield:
Weller; 18, 19 = C. tenuistriafwm Whitfield.)

Description—The dimensions of the internal cast of a left valve
are: height, 26,5 mm.; width, 21.5 mm.; convexity, 9 mm. Shell
obliquely ovate in outline. Hinge-line arcuate; anterior and basal
margins rounding regularly with slightly decreasing curvature from
the anterior cardinal extremity to the postero-basal extremity; pos-
tero-basal margin rounded ; posterior margin gently convex or nearly
straight, always straighter than the anterior margin. Beaks small,
acute, incurved, only a little elevated above the hinge-line. Valves
strongly convex, with a rounded umbonal prominence passing
obliquely backward from the beak to the poster-basal extremity;
posterior slope short, abrupt, nearly flat or sometimes slightly concave;
anterior slope much longer, convex, becoming a little more abrupt
anteriorly. Musecular impressions inconspicuous on the casts, the
inner free margins of the valves crenate, surface of the casts some-
times smooth, sometimes showing impressions of the radiating ribs
half way to the beak from the margin. Outer surface of the valves.
marked by from 35 to 40 angular, radiating coste, where the shell is
exfoliated these ribs appear to be hollow or tubular and their position
is indicated by depressed furrows instead of elevations, .

Remarks—The specimens which have been identified as C.
eufaulensis in the present report, agree closely with Conrad’s original
description and illustration, and agree with authentic specimens
from the South. They have been recognized only in the Wenonsah
and Navesink formations where they are associated with C. long-
streeti, but differ from that speeies in being more elongate and rela-
tively narrower, and more regularly oval in outline without the
subangular postero-basal extremity. The radiating ribs of the two
species are also very different, those of C. eufaulensis being broader,
less abruptly elevated from the interspaces, and lacking the small
nodes upon their summits. The specimens observed vary somewhat in
outline, some individuals being relatively lower and broader than
the one whose dimensions are given. (Weller)

Range in New Jersey—

WOODBURY: 22, 23
MT. LAUREL-NAVESINK: 53

Range outside New Jersey: Delaware, Maryland, D. C. North
Carolina %, South Carolinat, Georgia, Alabama, Mississippi.

= Type—FEufaula, Ala.; ANSP 19597—- internal east of type.

Cardivm longstreeti Weller 1907
Plate 32, Figures 2, 12
Cardium longstreeti Weller, 1307, p. 379, pl. 63, figs, 21-22,
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fCardium longstreeti, Stephenson, 1923, p. 289, pl. 71, figs. 4-8.
Cardium longstrecti, Stephenson, 1936, Bull. Geol. Soe, Amer. Vol.

47, p. 377, pl. 2, fig. 1.

Cardium cf. longstreeti, Groot, Organist and Richards, 1954, p. 47,

pl 5, fig. 7.

Description.—The dimensions of the internal cast of a left valve
are: height, 33 mm.; width, 31 mm.; convexity, 10 mm. Shell
obliquely subovate in outline. Hinge-line areuate; anterc-cardinal
margin nearly straizht, zloping downward from the beak to the an-
terior hinge extremity, curving below without break into the anterior
margin; anterior and basal margins rounding with a regular, slightly
decreasing curvature from the anterior hinge-extremity to the pos-
tero-basal extremity; postero-basal extremity subangular, situated
considerably above the base of the shell; posterior margin obliquely
trunecate, rounding above to the posterior hinge-extremity. Beaks
small, acute, incurved moderately elevated above the hinge-line,
pointing slightly backward at their tips. Valves with an umbonal
prominence passing obliquely from the beak to the postero-basal
extremity, in the casts it is subangular, but in the shell itself more
rounded ; the most prominent portion of the shell lies in front of this
umbonal ridge; posterior slope narrow, somewhat flattened or con-
cave; anterior slope gently convex across the middle of the shell,
becoming more abrupt towards the anterior margin. The inner free
margins of the shell strongly crenate, and the radiating ribs present
upon the internal casts half way or more to the beaks, Muscular
impressions inconspicuous npon the casts. Surface of the shell marked
by about 38 rather high, angular ribs with small, more or less distant
nodes along their summits; these ribs grow regularly larger in passing
from the anterior cardinal extremity to the postero-basal angle, those
upon the posterior slope are notably thinner and more sharply angular
than those upon the central and anterior portion of the shell, and one,
about the second or third from the postero-cardinal extremity, is much
higher and more conspicuous than the others. (Weller)

Remarks—Stephenson questionably refers some specimens from
the Snow Hill member of the Black Creek formation to this species,

Range in New Jersey—

WENONAH: 34

Range outside New Jersey: Delaware (%), North Carolina (%),
Georges Bank.

Type—Crawford’s Corner, N. J. ; NJSM 7673.

Cardium whitfieldi Weller 1907
Plate 32, Figure 3
Cardium eufaulensis, Whitfield, 1886, p. 132, pl. 20, fig. 17 (not figs.
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18-19). (Not C. exfaulensis Conrad = C. tenuistriafum Whitfield),
Cardiwm whitfieldi, Weller, 1207, p. 580, pl. 64, fig. 8.

Description.—The dimensions of an internal cast are: height, 58
mm, ; width, 55 mm. ; thickness, 38 mm. Shell subeircular in outline;
hinge-line nearly straight; anterior and basal margins curving with a
regular, slightly decrcasing curvature from the anterior hinge ex-
tremity te the postero-basal region; postero-basal extremity a little
more sharply rounded; posterior margin convex, a little straighter
than the anterior. Beaks, in the cast, rather small, nearly erect, acute,
incurved, but little elevated above the hinge-line. Valves moderately
convex, their greatest prominenee along an oblique line from the beak
to the postero-basal extremity, the umbonal prominence not at all
angular; anterior slope long and gently convex, becoming somewhat
compressed towards the cardinal extremity; posterior slope shorfer
and more abrupt, compressed towards the cardinal extremity, but less
so than the anterior. Muscular impressions on the cast inconspicuons,
the posterior one much the larger. Lateral hinge-teeth large and strong,
horizontal in position, the anterior and posterior ones about equi-
distant from the heaks; cardinal hinge-teeth moderately strong. In-
ner free margins of the valves strongly erenate all arcund. Surface
of the shell marked by about 60 to 64 radiating ribs which are im-
pressed upon the casts up to the umbonal region.

Remarks—Whitfield’s figure 17 of his Cardiwm eufaulensis is
possibly a representative of this species, but it is proportionately
somewhat narrower than any of the specimens which have been ob-
served. The species differs from O. eufaulensic in its more nearly
circular form, its straighter and practically horizontal hinge-line,
and its much larger number of coste. It is also much larger than the
original illustration of that spacies. (Weller)

Range in New Jersey—

WOODBURY: 18

Type—Lorillard, N, J.; NJSM 9621.

Cardium cliffwoodensis Weller 1907
Plate 33, Figure 2

Cardium cliffwoodensis Weller 1907, p. 581, pl. 64, figs. 1-4.

Description.—The dimensions of the internal casts of two valves,
the larger a right and the smaller a left valve, are: height, 25 mm.
and 18 mm.; width, 25 mm. and 18 mm. ; convexity, 7 mm, and 6 mm,
Shell obliquely subovate in outline; hinge-line arcuate; the anterior
and basal margins from the anterior ecardinal extremity to the pos-
tero-basal extremity, describe a nearly regular semicircle; postero-
basal margin more sharply rounded ; posterior margin gently convex,
straighter than the anterior margin. Beaks situated near the middle
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of the hinge-line, small, acute, slightly elevated above the hinge-line
in the internal casts. Valves only moderately convex; anterior slope
long and regularly convex; posterior slope much shorter, more
abrupt, slightly flattened. Muscular impressions on the casts ineon-
spicuous. Lateral hinge-teeth strong, sloping slightly downward from
the beak on each side; characters of the cardinal teeth not clear in the
casts. Inmer free margin of the shell strongly crenate. Surface of the
shell marked by about 35 or 40, squarish, flat-topped, radiating costs,
slightly wider than the interspaces, and by fine concentric lines which
are stronger upon the tops of the radiating coste. (Weller)
Range in New Jersey—
MAGOTHY: 5

Type—Cliffwood Point, N, J. NJSM 7777,

Cardium lorillardensis Weller 1907
Plate 33, Figure 3
Cardium lorillardensis Weller, 1907, p. 582, pl. 64, figs. 5-6,

Description.~—The dimensions of the internal cast of a left valve
are: height, 30 mm. ; width, 25 mm. ; convexity, 10 mm. Shell oblique,
subovate to subrhomboidal in outline. Hinge-line nearly straight;
anterior and basal margins eurving with a gradually decreasing curva-
ture from the anterior cardinal extremity nearly to the postero-basal
extremity ; postero-basal extremity more sharply rounded; posterior
margin obliquely truncate, a little convex above and below, straight
or nearly straight in the middle. Beaks situated at about the middle
of the hinge-line, prominent, elevated above the hinge-line, acute, in-
curved, pointing anteriorly. Valves with a subangular umbonal promi-
nence or ridge extending from the beak obliquely backward to the
postero-basal extremity ; anterior slope long and nearly regularly con-
vex, posterior slope abrupt, usually a little concave, Surface of shell
marked by about 40 or 45 angular radiating costee a little narrower
than the intervening furrows, and by very fine, concentrie, sublamel-
lose lines which are much more conspicuous upon the anterior faces
of the radiating coste. (Weller)

Remarks—This species can be easily distinguished from any other
member of the genus in the New Jersey Cretaceous faunas, by reason
of its subangular umbonal ridge, its obliquely truncate posterior mar-
gin, and by the peculiarity of the fine, coneentrie, sublamellose lines
upon the surface being much more conspicuous upon the anterior
faces of the coste.

Range in New Jersey—

WOODBURY : 18, 24

Type.—Xorillard, N. J. NJSM 7721.
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Cardium ripleyanum Conrad 1869
Plate 32, Figure 4

Cardium ripleyanum Conrad, 1869, Am. Jour. Conech., vol. 5, p. 96,
pl. 9, fig. 6.

Cardium ripleyanum, Whitfield, 1886, p. 132, pl. 20, fig. 14.

Cardium ripleyanum, Weller, 1907, p. 582, pl. 65. figs. 4-6.

Description—The dimensions of an internal cast are: height, 4.5
mm. ; width, 4 mm. ; thickness, 3 mm. The height of one of the largest
individuals observed is 5.3 mm. Shell subeireular in outline, slightly
higher than wide, cordate in end view. IHinge-line relatively long, a
little arched; anterior, basal, and posterior margins rounded. Beaks
rather prominent, elevated above the hinge-line, incurved. Umbones
prominent, the surface sloping rather abruptly both in front and be-
hind ; shell compressed towards the cardina! extremities, more so be-
hind than in front. Surface of the shell marked with about 22 sub-
angular, radiating ribs, slightly narrower than the interspaces, also,
by fine, concentrie, sublamellose lines.

Remarks—This little species is not an uncommon member of the
Woodbury clay fauna, being less common in the Cliffwood and Mer-
chantville. It was originally deseribed from the Woodbury clay
formation near Haddonfield. (Weller)

Range in New Jersey—

MAGOTHY: 5, 6
MERCHANTVILLE: 10, 15, 16
WOODBURY: 18, 19, 24

Type.—Haddonfield, N. J.; ANSP 18764.

Cardium spillmani Conrad 1858
Plate 32, Figures 5, 6

Cardium spillmant Conrad, 1858, Jour. Acad. Nat. Sc1 Phil., 2nd
ger., vol. 3, p. 326, pl. 34, fig. 3.

Cardmm (Protocardiuwm) perelongatum Whitfield, 1886, p. 136, pl. 20,
figs. 20-21; pl. 21, figs. 4-5.

Pachycardium burlingtonense Whitfield, 1886, p. 138, pl. 21, figs. 6-7

Cardium spillmani, Weller, 1907, p. 583, pl. 64, figs. 9-11.

Cardium spillmani, Gardner, 1916, p. 666.

Cardium spillmant, Stephenson, 1923, p. 298, pl. 73, figs. 3-5.

Cardium spillmani, Groot, Organist and Richards, 1954, p. 47.
Description.—The dimensions of a nearly perfeet internal cast are:

height, 87 mm. ; width, 55 mm. ; thickness, 60 mm. Shell more or less
narrowly subovate in lateral view, and cordate in end view. Hinge-
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line rather short, arched, extending further downward in front than
behind ; anterior margin convex, the curvature becoming greater be-
low; basal margin regularly rounded; posterior margin longer and
straighter than the anierior, usuvally slightly convex, sometimes
straight or slightly sinuate in the casts a little above the middle. Beaks
situated back of the middle of the hinge-line, strongly elevated above
it in the casts, pointed, incurved, and distinetly eurved forward.
Umbones prominent, the most prominent portion of the shell being in
an oblique line from the beaks to the postero-basal margin, this um-
bonal prominence being not at all angular. The posterior slope much
more abrupt than the anterior, its surface conspicuously impressed
above the middle of the shell about half way between the top of the
umbonal prominenece and the posterior cardinal extremity. Muscular
impressions large, the anterior ones deeply impressed, the posterior
ones scarcely or not at all differentiated from the surface of the casts.
The left valve with two strong cardinal teeth beneath the beak with a
pit between, right valve with a single cardinal tooth; anterior lateral
teeth more remote from the cardinal teeth than the posterior ones,
and also apparently much stronger. Inner free margin of the valves
erenate along the posterior margin, smooth along the basal and
anterior margins, Surface of the shell marked by radiating ribs upon
the posterior slope, which, in the internal casts at least, continue
only from the margin up to the umbonal prominence; central and
anterior portions of the shell marked by concentric lines of growth
only.

Remarks~—Both of the species deseribed by Whitfield from New
Jersey as Cardium perelongatum and Pachycardium burlingfonense,
are certainly internal casts of the shell described by Conrad from
Mississippi as Caerdium spillmant, the example to which the last of the
two names was applied being an exceptionally broad specimen. The
species 1s for the most part restricted to the Navesink marl, where it
attains its maximum size. The specimens which have been rarely noticed
in the Merchantville clay are usually small, although Whitfield’s P.
burlingtonense is a very large example. The internal casts, in which
condition the species usually occurs, have some resemblance to those
of the species described in this report as C. k#mmels, but they are
usually larger than that species, the beaks have more of a forward
curvature, the anterior portion of the hinge-line is longer and extends
further down towards the base of the shell, the anterior museular im-
pressions are lower in position, and the shell is radiately ribbed post-
eriorly. When the shell itself, with its external markings is preserved,
it is not possible to confuse the two species. (Weller)

Range in New Jersey—

MERCHANTVILLE: 8, 13
MT. LAUUREL-NAVESINK : 37, 45, 46, 47, 49

Bange outside New Jersey: Delaware, Maryland, North Carolina,
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South Carolina, Georgia, Alabama, Mississippi, Arkansas, Texas,
Type—(C. spillmani), Tippah County, Mississippi
(C. burlingtonensis) Near Burlington, N. J, ANSP 18751
(C. perelongatum) New Jersey ; ANSP 19372,

Cardivm kiimmeli Weller 1907
Plate 33, Figure 4

Cardium kiimmeli Weller, 1907, p. 585, pl. 66, figs. 1-3.
Cardium kimmeli, Gardner, 1916, p. 673,
Cardivm Eiimmeli, Wade, 1926, p. 85, pl. 26, figs. 5-6.

Description—The dimensions of a rather small internal cast
of a right valve are: height, 45 mm. ; width, 34mm. ; convexity, 17.5 mm.
Large individuals sometimes attain a height of 70 mm, or more. Shell
subovate in lateral view, cordate in end view. Beaks of the internal
casts greatly elevated above the hinge-line, pointed and incurved.
Hinge-line arenate; anterior margin regularly rounded from the ex-
tremity of the hinge-line to the middle of the basal margin; postero-
basal margin a little more sharply rounded; posterior margin convex,
a little straighter than the anterior. Valves strongly convex or gib-
bous, most prominent, but not at all angular, along an oblique line
from the beaks to the postero-basal extermity, the posterior slope more
abrupt than the anterior. Muscular impressions large, the anterior
ones deeply impressed above, the posterior ones scarcely differentiated
from the general surface of the casts. Hinge characters not seen. Inner
free marging of the valves apparently not crenate. Shell substance
thick, rugose externally. The surface markings consist of strongly
elevated, rounded, radiating costae, narrower than the interspaces;
on a specimen about 55 mm. in length, the distance between these ribs
from center to center at the middle portion of the shell margin, is
about 2 mm. or a little less. KEach third interspace is occupied by a
row of strong and thick spines rising one or two millimeters above
the tops of the coste when complete, subeirecular in ecross-section,
their bases occupying the entire width of the furrow, the space be-
tween suecessive spines being about equal to the thickness of the spines
themselves; in some cases the bases of the spines are thickened longi-
tudinally so that they oceupy essentially the entire furrow, in which
case the two bounding cost® with the row of spines rising from the
intervening furrow, appear to form altogether, one broad rib support-
ing a row of strong spines. The two furrows intervening between the
rows of strong spines are each occupied by a row of very much smaller,
laterally compressed spines whose bases are more or less connected,

Remarks—There is considerable variation shown in the surface
markings of different individuals of this species, and the extremes
might be taken as the representatives of distinct species or even of

NEW JERSEY GEOLOGICAL SURVEY



208- CRETACEOQUS FOSSILS

distinet subgenera. In its typical form as seen in the Tinton beds,
the species exhibits elearly the charaeteristics of the subgenus Criocar-
dium, the rows of spines rising from the interspaces between the radi-
ating costse of the shell. In some specimens the bases of the larger spines
or hodes are confluent and appear to entirely fill the interspace occupied
by them, so that the two bounding coste with the row of spines to-
gether seem to constitute a single broad rib erowned with a row of
strong nodes. At the same time the rows of secoudary nodes are some-
times confluent at their bases and form a continuous secondary rib,
perhaps nodose on top, and about equaling in height and size the pri-
mary coste, so that there seem to be three coste of nearly equal size
in the broad interspace between the rows of large nodes and their
ineluded bounding costee. In the extreme development of the rows of
secondary nodes their bases are confluent and they increase in size
and height so as to occupy the whole of the interspaces, obliterating
entirely the primary costa, so that the surface of the shell is apparently
marked by radiating rows of tubercles which apparently do not rise
from interspaces between coste, but directly from the surface, each
third row being much larger and stronger than the two intervening
ones.

It is possible that larger collections of more perfectly preserved
material than this is now available, would show that more than one
species has been included under this head, but so far as can be deter-
mined from present collections, all these forms seem to run together.
The typieal form of the species, however, is that in which the nodes
rise distinctly from the interspaces, showing the characters clearly
of the subgenus Criocardium, and which has been recognized only in
the Tinton beds.

In its somewhat elongate and slender form, the species in the form
of internal casts somewhat resembles the casts of C. spillmans and they
have sometimes been so identified. It does not grow so large as that
species, however, it lacks the radiating ribs usually impressed npon
the posterior slope of €. perelongatum, and the anterior muscular
scar is not so low in position.

In the collections of the National Museum at Washington this
species is represented by numerous examples from the South which
have usunally been referred to Cardium dumosum. These Southern
specimens are perfeetly preserved shells which are smaller than the
nsual examples from the Tinton Beds in New Jersey, but their sur-
face markings are identical with those of the type specimen. The species
differs from C. dumosum in its more elongate form and in the much

. coarser surface markings. C. tippana is another allied form in which the
surface markings are fully as coarse as in C. kiimmeli, but there is
only a single row of smaller turberecles between the larger ones in that
species, instead of two asin €. kiimmeli. (Weller)

Range in New Jersey—

MT. LAUREL-NAVERSINK : 53
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TINTON: 60, 61
Range outside New Jersey : Delaware, Maryland, Georgia, Alabama,
Mississippi.
Type—~DBeers Hill, N. J. NJSM 7495,

Cardium vniformis Weller 1907
Plate 32, Figures 7, 13

Cardium uniformis Weller, 1907, p. 588, pl. 65, figs. 1-3.

Description.—The dimensions of a perfect internal cast are: height,
42 mm. ; width, 35.5 mm. ; thickness, 28 mm. Shell irregularly subovate
in lateral view and narrowly cordate in end view. Beaks situated
near the middle of the hinge-line and elevated above it, pointed and
ineurved. Hinge-line arcuate; anterior margin from the extremity
of the hinge-line to the middle of the basal margin almost regularly
arcuate; postero-basal margin more sharply vounded into the pos-
terior margin, which is gently convex, being mueh straighter than
the anterior margin., Muscular impressions moderately large, not
strongly impressed. Inner free margins of the shell crenate, the
corrugations of the external surface of the shell recognizable upon the
internal casts to the umbonal region, and in small individuals to the
beaks, The most prominent portion of the shell is in a line extending
obliquely from the beak to the postero-basal extremity, this umbonal
prominence is not at all angular, but the posterior slope is more abrupt
than the anterior, becoming slightly concave as it approaches the cardi-
nal extremity. The hinge-teeth, so far as ean be recognized from the
internal cast, are in every way similar to those of . tenuistriaium.
The surface markings, as indicated by impressions of the outside, con-
sist of rather broad, flattened, radiating costm, with mueh narrower
interspaces. From the bottoms of the interspaces arise rows of
spinules, very strongly compressed laterally, which are nearly uniform
in size over the main central portion of the shell, there being only a
slight suggestion of each third row being slightly larger; upon the
anterior slope of the shell, however, each third row of spinules, and
near the cardinal extremity every other row, are materially stronger;
the same condition is probably true for the posterior slope, but this
has not been observed.

Remarks—The closest ally of this speeies is the eommon shell re-
ferred to C. fenuisiriatum in this report, but the two species differ in
several respects. The radiating rows of spinules are much more uniform
in size on €. uniformis than on C. tenuistrietum, although upon the
anterior and probably upon the posterior lateral slope there are rows
of larger and smaller spines, The valves also of C. uniformis are less
strongly convex than those of C. fenuistriatum, and they are slightly
compressed towards the posterior cardinal extremity and the corruga-
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tions of the exterior are more strongly impressed upon the surface
of the internal casts. (Weller)

Range in New Jersey—
WOODBURY: 18

Type—Lorillard, N. J.; NJSM ; 7720.

Cardium tillineatum Weller 1907
Plate 33, Figure 5

Cardium trillineatum Weller, 1907, p. 589, pl. 65, fig. 20.

Description.-—Form and dimensions of the shell not known, but
probably similar to (. tenuisiriatum. Surface of the shell marked with
flattened radiating coste, with interspaces about equal to or a little
narrower than the cost®. From each fourth interspace, on the central
portion of the shell, arises a row of laterally compressed spinules at
intervals apart about equaling the width of three coste and their two
intervening interspaces; in each of the three intervening interspaces
is a row of minute tubercles much smaller and much eloser together
than the spinules, about three or three and one-half oceupying the
space of two spinules. On the lateral slope of the type specimen one
space between the rows of spinnles is occupied by but two rows of
tubercles. ’

Remarks—This species is established upon a single specimen,
an incomplete impression of the exterior of a shell. This fragment is
about 17 mm. in length, but the specimen of which it was a part could
not have been less than 30 mm. in length. The surface markings of the
shell resemble those of both €. dumosum and C. tenuisiriatum, but differ
from both of these species in having three lines of tubereles or smaller
spinules between the rows of larger ones instead of two omly, the
number of rows of smaller spinules upon the lateral slopes of the shell
being sometimes redueed to two instead of to one only as in both the
other species. Because of our limited knowledge of this species, it is
possible that some of the internal casts from the Navesink marl referred
to C. tenuistrialum may belong here, but that can be determined only
by means of more complete collections. (Weller)

Range in New Jersey—

NAVESINK : 37
Type~Atlantic Highlands, N. J. NJSM 7553.

Cardivm dumosum Conrad 1870

Plate 32, Figures §, 9,11

Cardium (Oriocardium) dumosum Conrad, 1870, Am. Jour. Conch.,
vol. 6, p. 75.
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Cardtum (Cricocardium) dumosum, Whitfield, 1886, p. 133, pl. 20,
figs. 9 and ¢ 13 (not figs. 10-12).

Cardium dumosum, Weller, 1907, p. 590 (part) not pl. 65, figs. 7-10.

? Cardiuwm dumosum, Qardner, 1916, p. 668.

Cardium dumosum, Stephenson, 1923, p. 293, pl. 72, figs. 5-8.

Cardium dumosum, Wade, 1926, p. 83, pl. 26, figs. 2-3.

Cardium dumosum, Groot, Organist and Richards, 1954, p. 47.

Description—**Shell of medium thickness, subquadrate in outline,
noticeably higher than long, moderately convex, scarcely oblique. Beak
slightly prominent, becoming more prominent in large individuals,
rather broad, incurved, approximate, nearly direet, situated at about
the midlength. TImhonal ridge broadly rounded, not prominent; pos-
terior slope moderately steep and broadly convex. Hinge normal, inner
margin of the shell rather finely crenulated. On the inner surface im-
pressed lines corresponding to the interspaces of the outer surface ex-
tend from the margin halfway to the beak,

Dorsal margin slightly arched; anterior margin slightly sub-
truncated, rounding into the slightly truncated ventral margin which
inclines somewhat toward the lower posterior extremity; posterior
extremity almost squarely truncated, subangular below, rounding into
the dorsal margin above.”’ (Stephenson)

Remarks—Conrad’s type came from Haddonfield, N. J. and very
similar material has been found at Snow Hill, N, C. The type speei-
men shows indications of having been subjected to some erushing and
has probably been compressed just enough to spread the sides a
little, producing a broad and subeircular outline. According to Step-
henson, the specimens figured by Weller as €. dumosum are nearly
cireular in outline and have a finer sculpture and probably do not
belong to this species.

Eange in New Jersey—

MERCHANTVILLE: 11
WOODBURY: 18, 12
WENONAH: 34

RED BANK: 60

Range outside New Jersey: Delaware, Maryland, North Carolina,
South Carolina, Georgia, Alabama, Mississippi, Tennessee, Arkansas.

Type—~THaddonfield, N. J.; ANSP 19598,
Cardium tenuistriatum Whitfield 1886
Plate 32, Figure 10

Cardium eufaulensis Whitfield, 1886, p. 132, pl. 20, figs. 18-19, not fig.
17 = C. whitfieldi Weller (not O, eufaulensis Conrad.)

Cardium (Criocardium) dumosum, Whitfield, 1886, p. 133, pl. 20,
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figs. 10-12, not figs. 9 and ?13. ( = C. dumosum Counrad.)
Cardium (Criocardium) multiradiatum, Whitfield, 1886, (part) p. 135,
pl. 21, ﬁgs 1-3. {Not C. multeradmtum Gabb)

Fragum tenuwtrmtum, Whltﬁeld 1886 p. 139, pl 20 ﬁgs 15 16,
Cardium tenuistriatum, Weller, 1907 p. 591, pl 65, ﬁgq 13-19,

Cardium tenuistrigtum, Gardner, 1916, p. 669.
Cardium tenuistriatum, Wade, 1926, p. 84, pl. 26, fig. 4.

Cardium tenuistriatum, Groot, Organist and Richards, 1954, p. 47,
pl. 5, figs. 5, 6.

Description—The dimensions of an internal cast are: height, 44
mm. ; width, 37 mm.; thickness, 35 mm. Large examples sometimes
attain a height of over 60 mm. Shell irregularly subovafe in lateral
view and cordate in end view. Hinge-line arenate; anterior and basal
margins, from the extremity of the hinge-line to the middle of the basal
margin, describing a nearly regular, areuate curve; postero-basal
margin curving more sharply around the postero-basal extremity of the
shell into the posterior margin; posterior margin much straighter than
the anterior, usually gently convex hut sometimes nearly or quite
straight. Beaks situated at about the middle of the hinge-line, rather
prominent, elevated, pointed and incurved, considerably more promin-
ent in the casts than in the specimens with the shell preserved. Valves
gibbous, most prominent, but not angnlar, along a line from the beaks
to the postero-basal extremity, the posterior slope more abrupt than
the anterior. Muscular impressions rather large, the posterior ones
scarcely impressed and often scarcely distinguishable upon the casts;
the anterior ones more strongly impressed. Each valve with a strong,
somewhat curved cardinal tooth beneath the beak, with a pit for the
reception of the tooth of the opposite valve; in each valve is a single
anterior and posterior, rather strong, Iateral tooth, somewhat re-
mote but nearly equidistant from the cardinal tooth. The inner free
margin of the valves is crenate. Externally the shell is marked by
flat, radiating coste wider than the interspaces; from the interspaces
rise rows of laterally compressed spinules or tubercles which are longer
and stronger upon the anterior and posterior slopes towards the
hinge extremities; on the eentral porticn of the shell each third row
of processes is more conspicuous than the two intervening rows, the
spines being longer and larger, one of them occupying the space of
two or three of the smaller ones of the intervening rows, the smaller
ones sometimes being scarcely more than tubercles but little elevated
above the surface of the ribs of the shell; upon the anterior and post-
erior slopes of the shell the rows of larger and smaller spines alternate,
there being but a single row of smaller spines between the larges ones.

Remarks.—This species is by far the commonest and most widely
distributed Cardium in the Cretaceous faunas of New Jersey. It
exhibits considerable variation, especially in the straightness of the
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posterior margin of the shell and in the prominence of the postero-basal
extremity, but the casts can almost always be easily recognized by the
strong convexity or gibbosity of the valves, and the abrupt posterior
slope as eompared with the anterior. The surface markings of the
shell most closely resemble those of (. dumosum, but the radiating
costm are comparatively broader and fiatter with narrower interspaces,
and consequently the spines upon the surface are more compressed
laterally. C. dumosum is also more nearly equilateral, with less convex
valves than this species, and does not attain so large a size. (Weller)

Range in New Jersey—

MAGQGOTHY: 5

MERCHANTVILLE: §, 10, 15, 16, 17

ENGLISHTOWN: 26

MARSHALLTOWN: 27, 28, 31

WENONAH : 35, 54

MT. LAUREL-NAVESINK : 37, 38, 39, 40, 41, 42, 47, 50
Range outside New Jersey: Delaware, Mississippi, Tennessee.

Type.—Marlboro, N. J.

Cardium pilsbryi Weller 1907
Plate 33, Figures 8, 9

Cardium pilsbryt Weller, 1907, p. 594, pl. 65, figs. 11-12,

Deseription-—Shell rather small, highest posteriorly, usually a
little wider than high, the dimensions of one of the type specimens
being : height, 19 mm. ; width, 21 mm. ; convexity of one valve, 9.5 mm.
Anterior margin broadly rounded, passing regularly into the moder-
ately convex basal margin ; postero-basal extremity subangular; post-
erior margin obliquely subtruncate or gently econvex. Valves gibbous,
most prominent along the rounded or subangular umhonal ridge, the
post-umbonal slope abrupt, the antertor slope from the umbonal ridge
convex ; heaks rather small, ineurved, directed anteriorly, Surface of
the modified casts marked by rather fine radiating ribs,

Remarks.—This species is known only from the somewhat modified
internal easts upon which the actual surface features of the shell are not
preserved. The species can be distinguished from all other members
of the genus in the New Jersey faunas by its comparatively small size,
its low and bread form, and its strongly ventricose or gibbous valves,
(Weller)

Range in New Jersey—

MERCHANTVILLE: 15

Type—Lenola, N, J. NJSM 7744,
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Cardium sayri Richards 1943
Plate 43, Figure 11

Cardium (Granocardinm) sayri Richards, 1943, p. 22, pl. 5, fig. 11.

Description—Shell moderately small; somewhat convex, subovate,
about twice as long as wide. Beak prominent, slightly ineurved. Hinge
not shown on type specimen. The surface is ornamented with about
35 smooth ribs with rows of spines in the interspaces. The tops of the
ribs are almost flat, and there is an indication of a fine line along the
center of each rib, The ribs are slightly larger and maore triangular in
cross section toward both the anterior and posterior margin of the
shell. Length 17.0 mm.; width 13.0 mm. (Richards)

Bemurks—This species differs from other species of Granocerdium
although it is fairly close to Cardium (Grenocardium) dumosum Con-
rad. It is, however, more ovoid and semewhat larger, It is also re-
lated to Cardium (Granocardium) atlanticum Stephenson from
(Georges Bank,

The position of the subgenus Grangcardium is fully discussed by
Stephenson. (1941). .

Range in New Jersey—

RARITAN: 1a

Type.—Sayreville, N. J. NJSM 10442

Cardium raritanensis Richards 1943
Plate 43, Figure 14
Cardium (Granocardium) raritamensis Richards, 1943, p. 22, pl. 5,
fig. 14,

Description.-—Shell moderately large, probably sub-quadrate in
outline. Beak prominently curved. Conspicuous fine ribs with rows of
spines in the interspaces. The ribs are more numerous than in C. sayri,
also the beak is much more curved and the outline of the shell is more
convex. The species resembles Cardium (Granocardium) tenuisiri-
atum Whitfield from the New Jersey Cretaceous but appears to have
finer striations. Length 34.5 mm. ( Richards)

Remarks—Described from an imperfect specimen showing only a
portion of the beak. It is much larger than C. sayri. Until better
specimens are found, it is impossible to discuss its relationships.

Range tn New Jersey—

RARITAN:1a

Type—Sayreville, N. J. NJSM 10538,

Protacardium jerseyensis Weller 1907
Plate 33, Figure 10
Protocardium jerseyensis Weller, 1907, p. 596, pl. 65, fig. 21,
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Protocardium jerseyensis, Groot, Organist and Richards, 1954, p. 47,

Description.—Shell subglobular in form, small, the dimensions of
the type specimen being : height, 8 mm.; width, 8.7 mm. ; convexity of
one valve 3.5 mm. Valves obscurely subguadrangular in outline, the
anterior margin rounding from beneath the heaks into the basal mar-
gin, ventral margin rounded, becoming a little straighter posteriorly
and curving rather abruptly into the nearly vertically subtruneate
posterior margin, post-dorsal margin nearly straight and horizontal
near the beaks, bending regularly downward into the posterior mar-
gin bekind. Valves regularly and strongly convex, slightly flattened
in the internal casts on the post-nmhbonal slope. Beaks crect, nearly
central in position. Surface of the shell marked by very fine, regular,
coneentrie, depressed lines or grooves which become nearly or quite
obsolete on the post-umbonal slope, also by very fine, regular, radiat-
ing eoste, which are conspicuous upon the post-umbonal slope, he-
coming obscure or entirely obsolete in front of the umbonal ridge.

Remarks—This species Is characterized by its small size, the speci-
men whose dimensions have been given being one of the largest ob-
served. The character of the surface markings is shown in several
natural impressions of the exterior, (Weller)

Bange in New Jersey—

MERCHANTVILLE: 8, 10, 16

Range outside New Jersey: Delaware.
Type—Near Jamesburg, N. J. NJSM §977.

Fulvia fenuis Whitfield 1886
Plate 33, Figure 11

Fulvia tenuis Whitfield, 1886, p. 139, pl. 20, fig. &.
Fulvia tenuis Weller, 1907, p. 597, pl. 66, fig. 8.

Description—**Shell rather small, but little exceeding an inch
in length by about half that height; transversely elliptical in outline,
and but moderately convex. Beaks very small, appressed, and but
very slightly projecting beyond the hinge margin. Anterior end of the
shell the shortest, obtusely pointed, or sharply rounded at its extremity,
which is sitnated much above the middle of the height; posterior end
more broadly rounded; basal line strongly arcuate and.rapidly as-
cending toward the anterior part. Hinge-line but little declining on
either side of the beak, Surface of the valve marked by radiating plica-
tions which are very fine at the anterior end, and gradually increase
in strength to the extreme posterior margin, where they must have
- been fully one-sixteenth of an inch wide (the shell being broken at
this point). Plieations flattened obliquely, so as to give the anterior
side a much greater abruptness and only about one-third the width
of the posterior side. A few concentric undulations mark the surface,
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and very fine eoncentric strise cover the entire shell.”” (Whitfield.)
Remarks.—This specles was established by Whitfield upon a single,
rather imperfect cast of a right valve, and no additional specimens
have been met with in the more recent eollections of the Survey,
Range in New Jersey—
MT. LAUREL-NAVESINK: 41
Type.-—Holmdel, N, J. NJSM 7588,

Family Isocardiidae
Isocardia clifwoodensis Weller 1905
Plate 33, Figure 12

Isocardia cliffwoodensis Weller, 1905, Jour. Geol., vol. 13, p. 326,

figs. 1-3.

Isocardia clifwoodensis Weller, 1907, p. 598, pl. 66, figs. 10-12,

Description.—Shell subovate in outline, the dimensions of two type
specimens being : length, 18.5 mm. and 15.5 mm. ; height, 14.5 mm. and
14 mm. ; convexity of one valve, 6.5 mm. and 6.5 mm. Anterior margin
rounding regularly from beneath the beak into the veniral margin
or sometimes a little more sharply rounded in the middle; ventral
margin broadly rounded; posterior margin rather sharply rounded
below, sloping forward above to the posterior extremity of the hinge-
line with a gently convex curvature. Valves ventricose on the umbo, the
most prominent portion situated anterior to the middle of the shell, the
beaks small, situated anteriorly, strongly incurved and directed for-
ward ; the antero-umbonal slope abrapt, the posterior slope convex,
becoming more abrupt as it approaches the posterior margin. Surface
of the shell smooth. (Weller)

Remarks.—This species has been observed in the New Jersey col-
lections only in the form of internal casts. The species exhibits some
individual variation, especially in the length of the shell, as is indicated
by the measurements given above of two of the type specimens, but
in all other respeects the characters are quite constant, Speeimens
from Corsicana, Texas, which Weller referred to this species were
deseribed as I. bulbosa by Stephenson (1942 p. 206)

Range in New Jersey—

MAGOTHY: 5, 6
WOODBURY : 19
WENONAH: 35
Type—~—Matawan, N, J, NJSM 7778, 9570 (cotypes).

Isocardia tintonensis Weller 1907
Plate 33, Figure 13
Isocardia tintonensis Weller, 1907, p. 599, pl. 66, fig. 9.
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Description.~~The dimensions of the type specimen are: length,
28 mm. ; height, 23 mm. ; convexity of one valve, 9.5 mm. Valves sub-
triangular in outline, with prominent umbo and strongly incurved
beaks situated about three-sevenths of the length of the shell from the
anterior extremity. The anterior margin rounding from beneath the
beak into the ventral margin, the curvature sharpest at the most
anterior point, basal margin gently convex, curving upward in front
and behind, the postero-basal extremity rather abruptly rounded into
the posterior margin, which is cbliguely subtruncate below and eurv-
ing forward above to the post-cardinal margin, Valves most prominent
on and just below the umbe, the anferior slope abruptly convex; the
posterior slope convex and rather gentle to the rounded umbonal ridge,
beyond which it becomes very abrupt and a little concave, especially
above. Surface of the internal cast smooth, the shell itself probably
marked by eoncentrie lines of growth., (Weller)

Range in New Jersey—

TINTON: 61

Type.—Beers Hill, N. J. NJS M7509.

Family Pollicidae
Naritra polliciformis Stephenson 1954
Plate 45, Figures 5-7
Naritra polliciformis Stephenson, 1954, p. 32, pl. 7, figs. 7-9.

Deseription—"Six incomplete internal molds of a bivalve mol-
lusk, 4 of right valves and 2 of left valves, in the collection from the
southern pit of the New Jersey Clay Products Co. (USGS 19014}, are
suggestive in outline and form of the species Pollex obesus Stephen-
son, from the Woodbine formation of Texas (Stephenson, 1952, pl. 23,
figs. 14-20) but, as previously stated, they possess hinge features that
necessitate referring them to a different genus. '

Shell elongate-subovate, plump, inequilateral, equivalve. Umbonal
region broad, beaks nonprominent, ineurved, prosogyrate, situated
about 0.25 the length of the shell from the anterior extremity. There
is a broad, very shallow radial depression extending from the beak
to the ventral margin at about its midlength. Umbonal ridge broadly
rounded and slightly humped centrally. The surface appears to be
essentially smooth.

The holotype, the best preserved mold of a right valve (pl. 7, fig. 7,
measures : Length 36+ mm, height 20 mm, convexity 6 mm.”’
(Stephenson).

Remarks—Stephenson (1954, p. 31 erected the new genus Naritra
(by anagram from Raritan) for this species. For further deseription
of hinge teeth and other characteristics, see generic description.

NEW JERSEY GEOLOGICAL SURVEY




218 CRETACEOQUS FOSSILS

Range in New Jersey—
RARITAN: 1b

Type—~—Sayreville, N, J. USNM 108638.

Family Veneridae
Tenea parilis {Conrad) 1860
Plate 31, Figures 12, 13

Mysia (Diplodonta) pariis Conrad, 1860, Jour. Acad. Nat. Seci. Phil,,
2nd ser., vol. 4, p. 278, pl. 46, fig. 16.

Dosinia gabbi, Whitfield, 1886, p. 161, pl. 22, figs. 4-5.

Tenea pinguds, Whitfield, 1886, p. 163, pl. 22, figs. 1-2 (not fig. 3)

Tenea parilis, Weller, 1907, p. 572, pl. 63, figs. 1-6.

Teneq parilis, Gardner, 1916, p. 661.

Tenea parilis, Wade, 1926, p. 83, pl. 26, fig. 1.

Tenea parilis, Stephenson, 1941, p. 217, pl. 42, figs. 9-12.

Tenea parilis, Groot, Organist and Richards, 1954, p. 47.
Description.—Shell in large examples attaining a length and

height of 38 mm.; the depth of each valve being 13 mm. The valves

more or less strongly and evenly convex, subecircular, obseurely sub-

quadrangular or subovate in outline, beaks promineunt, directed for-

ward, slightly incurved. The post-cardinal margin deeply inflected.

Kach valve furnished with two cardinal teeth and no laterals. Mus-

cular impressions rather large but not deeply impressed, pallial line

with a deep, narrow, acutely subangular sinus, whose inner extremity

is directed towards a point between the beak and the anterior muscular

impression. Surface of the shell nearly smooth, marked only by fine
lines of growth.

Remarks—The type specimens of Lucing pinguis Con. and Mysia
+ gibbosa (Gtabb, are certainly members of the same species, but that of
Mysia parilis Con., seems to be a distinet form, although it has fre-
quently been considered as a synonym of the others. Both species are
here referred to the genus Tenea. T. pinguis has not been observed to
grow as large as T. parilis; it is much more gibbous, the entire shell
being almost globular in form, and it seems to have been marked with
stronger concentrie lines of growth, The only authentic examples of
the species seem to have come from the Navesink marl, while T. parilis
occurs in the lower formations, although it has also been observed in
the Red Bank sand. Whitfield’s type of Dosinia gabbi is a good typiecal
example of the form here considered as T. parilis, and one of the speci-
mens he has illustrated as . pinguis is also a typical representative of
this species, although somewhat more ovate than usual. The hinge
characters have not been observed in any of the examples in the re-
cent collections of the Survey, but the specimen upon which the genus
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Tenea was established eame from the Woodbury clay near Haddon-
field where the fauna is essentially like that at Lorillard. The speci-
mens of T, parilis from Lorillard are much larger than the type of the
species, but there are specimens of the species in the National Museum
from the typical loeality in Tippah County, Mississippi, which are
much larger than the type. Considerable individual variation is ex-
hibited among different examples of the species, the more usual form
is subcireular or obscurely subquadrangular, but oceasionally one is
met with which is more nearly subovate in outline. Many of the south-
ern examples of the species retain the shell itself, which is very thin
and marked only by fine, concentric lines of growth. (Weller)
Range in New Jersey—
MAGOTHY: 5
MERCHANTVILLE: 10, 15
WOODBURY : 1§, 19, 20, 24
WENONAH: 34, 35
MT. LAUREL-NAVESINK : 47
RED BANK: 59
TINTON: 62
Range outside New Jersey: Delaware, Maryland, D. C., Tennessee,
Mississippi, Alabama, Georgia, Arkansas, Texas.
Type.—Tippah County, Miss. ; ANSP Haddonfield, N. J.;
ANSP 18747 (cotypes).

Tenea pinguis (Conrad) 1853
Plate 31, Figure 5

Lucina pinguts Conrad, 1853, Jour. Acad. Nat. Sei. Phil., 2nd ser,

vol, 2, p. 275, pl. 24, fig. 18,

Mysia gibbosa, Gabb, 1860, Jour. Acad. Nat, Sci. Phil., 2nd scr., vol. 4,

p. 302, pl. 48, fig. 17 {not fig. 18).

Tenea pinguis, Whitfield, 1886, p. 163, pl. 22, fig. 3 (not figs. 1-2).
Tenea pinguis, Weller, 1907, p. 574, pl, 63, fig. 7.

Description—Shell small, the dimensions of one specimen being:
height, 7 mm.; width, 8 mm.; thickness, 6 mm,; subeireular or ob-
seurely subguadrangular in outline. Valves extremely ventricose or
gibbous, giving to the entire shell a nearly globular form. Umbones
very prominent, the beaks incurved and direeted forward. Surface
of the shell marked by somewhat prominent concentrie lines of growth.

Remarks.~The relations of this species to 7. parilis have been
fully considered in cenneection with the discussion of that species. It
apparently differs from 7. parilis chiefly in its smaller size, its greater
gibbosity and its stronger eoncentrie lines of growth. (Weller)

Bange in New Jersey—

NAVESINK: 46
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Type—(T. pinguis) New Jersey ; ANSP 18745,
(M. gibbosa) New Jersey ; ANSP 18746,

Dione delawarensis Gabb 1860

Dione delawarensis Gabb, 1860, Jour. Acad. Nat. Sei. Phila. 2nd ser.
vol. 4, p. 302, pl. 48, fig. 18,
Dione delawarensis, Whitfield, 1886, p. 153, pl. 22, figy. 8-9.
(Not fig. 10 = Aphrodina eufaulensis Conrad)
Description.—Shell subgquadrate, beaks small, slightly incurved;
umbones small, cardinal line gently curved. The pallial impression
has a deep sinus; shell marked by concentrie lines, (Gabh)
Remarks.~-The type specimen is a east and its exact relationship
is uneertain. The other specimen referred to D. delawarensis by Whit-
field (figure 10) is probably Aphrodina eufaulensis Conrad, Gabb’s
text cites as the locality ‘‘Delaware and Chesapeake Canal and New
Jersey.”’ The Academy’s type specimen is labelled New Jersey,

Type.—New Jersey ; ANSP 19402,

Cyprimeria densata {Conrad) 1853
Plate 33, Figures 14, 16

Tellina densate Conrad, 1853, Jour. Acad. Nat. Sei. Phil, 2nd ser.,

vol. 2, p. 275, pl. 24, fig. 14,

Cyprimerie densata, Whitfield, 1886, p. 157 (part), pl. 22, figs. 20.21,

(not 19).

Lucing smockana Whitfield, 1886, p. 130, pl. 18, figs. 21-22.
Cyprimeria heilprint Whitfield, 1886, p. 160, pl. 22, figs. 14-15.
Cyprimeria demsata, Weller, 1907, p. 601, pl. 68, fig. 14 ; pl. 69, figs. 1-2,

Description.—Shell attaining a length of 81 mm., a height of 66
mm., and a thickness of 25 mm. in the type specimen, the proportion
of height to length being as 1 : 1.23 in the internal east, were the actual
shell preserved the height would be somewhat greater, Beaks situated
about two-fifths of the length of the shell from the anterior extremity.
Anterior and basal margins rounded, posterior margin broadly trun-
cate at nearly right angles to the longitudinal axis of the shell, posterior
cardinal margin nearly straight or slightly arcuate.

Remarks.—This species is espeeially characterized by the broad,
vertical, posterior truncation of the shell. It also attains a2 larger size
than other spectes in the New Jersey faunas, although Conrad’s type
speeimen, whose dimensions are given, is probably above the average
size.

The shells deseribed by Whitfield as Cyprimeria heilprini and
Lucina smockana have the same broad posterior truncation as the type
of C. densata; the types have been carefully examined and they do not
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differ in any essential respect from C. densafe and are certainly only
smaller individuals of the same species,

This species should be compared with C. cretacea from the Wood-
bury clay, but it is proportionally a somewhat higher and shorter
species and the posterior truncation of the shell is much broader.
{(Weller)

Range in New Jersey—
MERCHANTVILLE: 14, 15
WOODBURY : 20, 22
MT. LAUREL-NAVESINK : 41, 57
Type—(C. densata) Burlington County, N. J. ANSP 18773.
(C. heilprint} Crosswicks, N. J. ANSP 18771,
(L. smockana) New Jersey ; ANSP 18750.

Cyprimeria excavata (Morton) 1833
Plate 33, Figure 15

COythere excavate Morton, 1833, Am. Jour. Sei,, 1st ser., vol. 23, p. 292,
plL 5, fig. 1.

Cyprimeria excavata, Whitfield, 1886, p. 159, pl. 22, figs. 16, 17.

Cyprimeria spissa, Whitfield, 1886, p. 160, pl. 22, fig. 18,

Cyprimeria excavafe, Weller, 1907, p. 602, pl. 67, figs. 1-6.

Cyprimeria excavata, Groot, Organist and Richards, 1954, p. 47, pl. 5,
fig. 12.

Description—Shell, in the largest specimen observed, attaining a
height of 55 mm., and a length of 60 mm. The proportions of height
to length in ten individuals vary from 1 : 1.08 to 1 : 1.20. The average
proportions of the ten individuals being 1 : 1.14-. The varying propor-
tions of height to length is in no way correlated with the growth or
gize of the individuals. The position of the beaks varies in the same
ten individuals from .32 to .47 of the length of the shell from the
anterior extremity, the average position being .384-.

The anterior margin-of the shell is broadly rounded, passing into
the rounded basal margin, posteriorly the margin is usually obtusely
subangular as it passes from the basal to the posterior region, the
posterior margin being subtruncate below and directed posteriorly
backward from the posterior extremity of the basal margin; at about
the middle of the height of the shell, above the truncate region, the
margin bends somewhat abruptly forward and passes to the beak in a
long gentle curve, the curvature somewhat increasing as it approaches
the beak. In some individuals the post cardinal slope is slightly humped
towards the beak by reason of a rather abrupt change in the eurvature.
Behind the beaks the margins of the valves are strongly and abruptly
inflected to form a deeply excavated escutcheon. Valves depressed
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convex, the left valve less convex than the right. Beaks of the two
valves nearly in contact, lunule obscletc.

The surface of each valve towards the umbo is marked by fine,
regular, concentric costz for a distance of from five to ten miilimeters
from the beak, from five to eight of the costwe oecupying the space of
one millimeter. Beyond the umbonal region the surface is marked by
more or less irregular concentric lines of growth, which increase in
number and become stronger toward the onter margin of adult in-
dividuals. On the posterior portion of the valves an areuate, sub-
triangular area extending from the beak to the sub-truncate posterior
margin, is more or less sharply differentiated from the remaining sur-
face of the valve by reason of the greater roughness of the concentric
lines of growth, this region usually being more sharply differentiated
in the left than in the right valve.

Remarks—This species is well represented in the collection by
specimens from near Swesdeshoro preserving the shell substance. It
differs from €. densata in the lower, narrower, and oblique posterior
truncation of the shell, and from €. cretecea in its relatively shorter
and higher form, in its larger size and its rougher concentric lines of
growth and its finer concentrie umbonal coste. Besides the Swedesboro
specimens the species is known from New Jersey in the form of internal
casts from the Navesink marl. The specimen from the Navesink marl
at Holmdel, referred to C. spisse by Whitfield, must also be included in
this species. The type of C.spisse has apparently been lost or destroyed,
but it probably eame from the Navesink marl of the Crosswick Creek
section and was probably also a member of this speeies. (Weller)

Range in New Jersey—

MARSHALLTOWN: 28
NAVESINK: 41

Range outside New Jersey: Delaware, Alabama, Mississippi, Texas,
Arkansas.

Type—Arneytown, N. J. ANSP 18774,

Cyprimeria depressa Conrad 1860
Plate 34, Figures §,9-

Dosinia depressa Conrad, 1860, Jour, Acad. Nat. Sei. Phila, 2nd, ser.
vol. 4, p. 278, pl. 46, fig. 6.

# Sanguinolaria cretacensis Conrad, 1860, Jour, Acad, Nat. Sei. Phila.
2nd ser. vol. 4, pl. 46, fig. 11.

# Dosinia haddonfieldensis Lea, 1861, Proc. Acad. Nat. Sei. Phila. vol.
13, p. 149.

? Cyprimeria cretacensts, Conrad, 1867, Amer, Jour. Conch. vol. 3,
p. 9.

Cyprimeria crelacea, Conrad, 1869, Amer. Jour. Coneh. vol. 3, p. 98,
pl. 9, fig, 12,

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 223

Cyprimeria depressa, Whitfield, 1886, p. 156, pl. 22, figs. 11, 12, 13 (7).
Cyprimeria depressa, Gardner, 1916, p. 687, pl. 40, figs, 8-10.
Cyprimeria depressa, Stephenson, 1923, p. 307, pl. 74, figs. 6-13.
Cyprimeria depressa, Richards, 1954, p. 8.

Deseription— ‘Shell small, of medium thickness, subovate in out-
line, varying greatly in the proportion of length to height, depressed
convex, both valves bent markedly to the left posterior. Beaks very
small, scarcely projecting, slightly prosogyrate, variable in position,
but in general situated about two-fifths the length of the shell from the
anterior extremity. Umbonal ridge lacking. Dimensions of one speci-
men : Length 34 mm., height 28 mm. ; another more elongated specimen
measures 27 mm. in length and 21 mm. in height.

Hinge and internal characters normal. Back of the beak is a long,
deep, escutcheon-like area which was partly or wholly oceupied by the
ligament ; the plane of this area meets the outside surface at a sharp,
acute angle.

Antero-dorsal margin gently arched; anterior margin regularly
rounded ; ventral margin broadly and regularly rounded; posterior
extremity narrow, sharply rounded, situated a little below the mid-
height; postero-dorsal slope truncated and strongly inclined toward
the rear, beceming broadly convex anteriorly, thus producing a humped
appearance back of the beak.

Surface marlred by fine incremental lines which are sharp and re-
‘gular in the vicinity of the beak; towards the base in the older shells
coarser concentric lines and undulations make their appearance; on
some specimens a band not very sharply defined, bordering the postero-
dorsal margin and extending to the posterior extremity, is somewhat
more coarsely marked than the rest of the shell.”’ (Stephenson)

Remarks.—According to Stephenson (1923 p. 308} the specimen
from Haddonfield, N. J. figured by Conrad in 1869 under the name of
C. cretacea is probably an elongated form of €. depressa. The Academy
of Natural Sciences has similar material from Crosswicks and the well
at Fellowship. Other specimens figured by Weller under the name of
C. cretacea have been referred to €. weller: by Stephenson.

Range in New Jersey—

WOODBURY : 20, 28, 24

Range outside New Jersey: Alabama, Georgia, North Carolina.
Type—Eufaula, Ala, ANSP ¢

Cyprimeria welleri Stephenson 1923

Plate 34, Figures 1, 2

Cyprimeria cretacea, Weller, 1907, p. 604, pl. 67, figs. 7, 8 (not
C. cretacensis Conrad)

Cyprimeria welleri Stephenson, 1923, p. 304, pl. 74, fig. 14.
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Description.—* Shell moderately thick, broadly subovate in outline,
depressed convez, bent a little to the left posteriorly. Beak very small,
not prominent, peinting forward, situated about .45 the length of the
shell from the anterior extremity. Dimensions of the type: Length
42 mm., height 35 mm. Hinge normal,

Antero-dorsal margin broadly arched ; anterior margin broadly and
regularly curved; ventral margin very broadly and regularly curved;
posterior extremity slightly narrower than the anterior and slightly
truncated, the truncation inclining slightly forward; postero-dorsal
margin truncated or only slightly convex, inclined at & small angle
from the horizontal.

Surface slightly waterworn, but apparently marked by fine in-
cremental lines which become a little coarser toward the base.””

Remarks—Closely related to C. depresse, from which it differs in
its greater height and more broadly oval outline, the absence of a hump
on the posterior dorsal margin and the more nearly horizontal direction
of the truncation on this margin. The specimen figured by Weller under
the name €. cretacea Conrad from Lorillard, N. J. (Woodbury forma-
tion) is questionably referred to C. welleri by Stephenson, though its
postero-dorsal margin appears to ineline a little more strongly and the
truncation of the posterior margin is narrower,

Range in New Jersey—

MAGOTHY: 6
WOODBURY : 18, 19, 20, 24
WENONAH: 35

Range outside New Jersey: North Carolina,
Type—Snow Hill, N. ¢, USNM 31787,

Aphrodinag tippana jerseyensis Richards new subspecies
Plate 34, Figure's

Aphroding tippana Whitfield, 1886, p. 154, pl. 22, figs, 6, 7 (not
A. tippana Conrad 1868).

Meretriz tippana, Weller, 1907, p. 607 (part) pl. 68, fig. 3 (not
figs. 1,2 = A. tippana Conrad).

Various poorly preserved casts have been referred to 4. éppana
Conrad, but as pointed out by Gardner and others, the New Jersey
specimens seem to show at least a subspecific difference. The subspecific
name jerseyensis is therefore proposed for these specimens. They differ
from typical A. #ppana in their shorter, relatively higher outline and
the less produced, more broadly rounded posterior end.

The type speeimen measures 33.0 mm. by 26,5 mm, and was collected
by T. A. Conrad.
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Range in New Jersey—

MERCHANTVILLE: 8,10, 15
WOODBURY : 24

Type—'"*New Jersey’’; ANSP 19408.

Aphrodina cretacea (Conrad} 1870
Plate 34, Figures 3,4

Aeorg cretacea Conrad, 1870, Am. Jour. Conch., vol. 6, p. 72, pl. 3, fig. 8.
Aeora cretaces, Whitfield, 1886, p. 167, pl. 23, figs. 16-17,

Meretrix cretacea, Weller, 1907, p. 608, pl. 68, figs. 4-7.

Meretriz cretacea, Gardner, 1916, n. 679.

Deseription.—Shell below medium size, the dimensions of an aver-
age example are: height, 16,5 mm. ; approximate length, 23 mm. ; con-
vexity of one valve, 5 mm.; somewhat triangularly subelliptical in
outline. Valves moderately convex, beaks small, situated anterior to the
middle; antero-cardinal margin concave; anterior margin rather
sharply rounded above, curving more gently below and passing with-
out interruption into the broadly rounded ventral margin; posterior
margin rather short, obscurely subtruneate ; post-cardinal margin long,
gently convex, meeting the antero-cardinal margin at the beak in an
angle of about 120°. Postero-cardinal margin somewhat inflected,
especially towards the beak ; antero-cardinal margin inflected in front
of the beak to form a shallow lunule of moderate width. Surface of
shell marked by more or less irregular, concentric lines of growth
only. Hinge of the left valve with three cardinal teeth diverging from
beneath the beak, the two anterior ones of about equal length, extending
directly beneath the beak with a triangular pit between them, the
posterior one much more oblique and more elongate. In front of the
cardinal teeth is a single low lateral beneath the lunule and parallel
with the shell margin. In the right valve there are two divergent, bifid
cardinal teeth with a pit beneath the lunule for the reception of the
anterior lateral tooth of the opposite valve. {Weller)

Remarks: This species was formerly common in the Marshalltown
formation at Swedesboro. It is about half the size of A. fippana Conrad
(and A. tippana jerseyensis Richards). Also its hinge teeth are differ-
ent, the bifid anterior eardinal tooth of the right valve (not left as
stated by Conrad) is quite different from that of A. fippane.

Range in New Jersey— ‘

WOODBURY: 24
MARSHALLTOWN: 28
Range ouiside New Jersey: Delaware.

Type.—Haddonfleld, N. J, ANSP 4143,
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Aphrodina eufaulensis (Conrad} 1860
Plate 34, Figures 6,7

Callista eufaulensis Conrad, 1860, Jour. Acad. Nat. Sci. Phil., 2nd ser.,
vol. 4, p. 282, pl. 46, fig. 24.

Callista delawerensis, Whitfield, 1886, p. 153, pl. 22, fig. 10.
(Not figs. 8-9 = Dione delawarensis.)

Meretriz eufaulensis, Weller, 1907, p. 609, pl. 68, figs. 8-10.
Meretriz enfaulensis, Wade, 1926, p. 89, pl. 28, figs. 3-4.

Deseription—The dimensions of a very perfeet left valve are : height,
16 mm.; length, 1% mm.; convexity, 4 mm. Shell subovate in outline;
the beaks at about the anterior third, rather small, directed anteriorly,
searcely inenrved. Antero- eardinal margin concave just in front of
the heak; anterior, ventral, postero-cardinal margins convex; the pos-
terior margin broader than the anterior. Valves regularly convex,
the surface sloping more abruptly to the cardinal margins; in front of
the beaks is a narrow, searcely impressed lunule. Hinge of the left
valve with two cardinal ieeth diverging from beneath the beak, leaving
a triangular pit between, and a much thinner, more elongate tooth
directed obliquely backward close up to the ligamental area; in front of
the cardimal teeth is a single strong lateral tooth beneath the lunule,
parallel with the shell margin. Surface of the shell marked by fine, con-
centric strise of growth, those covering the area from the beak downward
about 10 or 12 millimeters are very regular, the interspaces gradually in-
ereasing until the onter ones are about one-half millimeter apart, Be-
yond this regularly marked arca the lines of growth are less conspicuons
and not so regular.

Remarks—The specimens which have heen taken as typical repre-
sentatives of this species are from the Marshalitown clay-marl near
Swedesboro, and have the shells perfectly preserved. They agree closely
with Whitfield’s figure 10, a specimen from Holmdel retaining the
shell, but referred by that author to Callista delawarensis, probably
incorrectly. (Weller)

Range in New Jersey—-
MARSHALLTOWN: 28
WENONAH: 34
MT. LAUREL-NAVESINK : 46, 47

Range outside New Jersey: Alabama, Tennessee.
Type.—Eufaula, Ala.
Callistina ? johnsoni {Richards) 1943
Plate 40, Figures 3-4

Aphrodina johnsoni Richards, 1943, p. 24, pl. 4, figs. 3-4.
Callistina johnsoni, Stephenson, 1954, p. 34, plL. 7, fig. 18-21.
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Description—Shell moderately large, subtriangular; econspicu-
ously striated concentrically; type with about 35 striations, closer to-
gether near the beak. Valves convex; beak nearly central, very slightly
incurved. Hinge not visible on any speeimens. Length 23.0 mm. ; width
21.0 mm.

Resembies A. tippana (Conrad) in general shape but distinguished
by its conspicuous coneentrie striations. Another related form is A.
regia Conrad from the Cretaceous of North Carolina, South Carolina,
(Georgia, Alabama, and Mississippi, but this latter species differs by its
much larger size and its lack of uniform concentric striations. The
markings on the shell of 4. johinsoni resemble those of Meretriz eufaul-
ensis (Conrad) from Coon Creek, Tennessee, although the curved shape
of the margins of the shell suggests a relationship eloser to Aphrodina.

One individual (NJSM 10446; pl. 4, fig. 3) may possibly represent
a variety, but more probably is merely a crushed individual of the
typical species.

Named in honor of Meredith E. Johnson, New Jersey State Geolo-
gist,

Range in New Jersey—

RARITAN: 1a, 1b.

Pype~—Bayreville, N, J. NJSM 10454,

Legumen planulatum Conrad 1853
Plate 35, Figure 17

Solyma plenulate Conrad, 1853, Jour. Acad. Nat. Sei. Phila, 2nd ser.
Vol. 2, p. 274, pl. 24, fig. 11.

Not Legumen planuletum, Whitfield, 1886, pl. 25, figs. 3, 4 =
L, ellipticum.

Not Legumen planulaium, Weller, 1907, p, 612, pl. 69, figs. 3, 4
= L. concentricum Stephenson ¢

Deseription.—*Elliptical, compressed, sides flattened; end mar-

ging rounded ; hinge and basal margins nearly parallel.”’ (Conrad)

Remarks—L. planulatum was based on an internal east from ‘‘ Mon-
mouth County, New Jersey.’”’ According to Stephenson this name can-
not be applied with certainty to any other than the original type since
it might be the internal mold of any one of several species of Legumen.

Range in New Jersey—
MONMOUTH COUNTY

. Bange outside New Jersey: Alabama,

Legumen concentricum Stephenson 1923
Plate 36, Figures 1, 2
Legumen appressum Whitfield, 1886, p. 185, pl. 25, figs. 6-8.
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Legumen planulotum Weller, 1907 (part), p. 612, pl. 69, figs. 7
guestionably, 5, 6, (not 3, 4 = L. ellipticum Conrad).

Legumen concentricum Stephenson, 1523, p. 319, pl. 80, figs. 6-9.
Legumen concentricum Groot, Organist and Stephenson, 1954, p. 48.

Description— *Shell thin, greatly elongated, subelliptical, inequi-
lateral, compressed ; beaks not prominent, approximate, somewhat vari-
able in position on different individuals, but as a rule situated about
one-fourth the length of the shell from the anterior extremity. Dimen-
sions of the type: Length 43 mm., height 16 mm., convexity 3 mm, Dim-
ensions of another larger specimen: Length 71 mm., height 22 mm,,
convexity 3.5 mm.

Dental formula L. 101010. The posterior cardinal tooth of the
R. 010101.

right valve is narrowly bifid and very oblique, being nearly parallel
to the postero-dorsal margin; the two anterior cardinals are close
together, prominent, nearly vertical, and separated from the posterior
cardinal by a wide, deep socket with floor sloping to the interior of
the shell, Lateral teeth wanting. The anterior cardinal tooth of the
left valve is set between two profound sockets; the two posterior
cardinals are long, oblique, narrow, and are separated by a narrow
socket not as deep as the two anterior sockets. Neither lunule nor
escutcheon is present. Ligamental groove deeply impressed, extending
about one-third the distanee to the posterior extremity.

Postero-dorsal margin long, straight, nearly horizontal; posterior
margin sharply rounded ; ventral margin long, slightly convex, nearly
parallel with the postero-dorsal margin ; anterior margin more sharply
rounded than the posterior; antero-dorsal margin descending, slightly
convex, The outline of the shell varies somewhat in form on different
individuals.

Surface marked by strong, nearly regular, concentrie ridges, sep-
arated by narrow, rather deeply impressed depressions; the ridges are
wider on the posterior portion of the shell and on the postero-dorsal
slope of the large individuals assume the form of imbricating lamellae.’’
{Stephenson)

Remarks,—Closely related to and probably the ancestor of L. ellipti-
cum Conrad. L. concentricum is distinguished from L. ellipticum by
its much stronger and coarser coneentric sculpture. Both forms are
variable in outline, but the beak of L. concenéricum is in general a little
farther removed from the anterior extremity.

Range in New Jersey —
WOODBURY : 24

Range outside New Jersey: Delaware, North Carolina,
Type—Snow Hill, N: C.,; USNM 31798,
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Legumen ellipticum Conrad
Plate 36, Figure 3

Legumen ellipticum Conrad, 1858, Jour. Acad. Nat. Sci. Phila. 2nd ser.
Vol. 3, p. 325, pl. 34, fig. 19,
Legumen ellipticum Whitfield, 1886, p. 184, pl. 25, fig. 5.
? Legumen planulatum Whitfield, 1886, p. 184, pl. 25, figs. 3, 4.
? Legumen planulatum Weller, 1907, p. 612 (part) pl. 69, questionably
figs. 3-4 (not 5-7 = L. concentricum Stephenson).
Legumen planulofum Gardner, 1916, p. 684, pl. 40, figs, 5-7.
Legumen planulatum Wade, 1926, p. 90, pl. 29, fig. 1.
Description—**Oblong, very inequilateral, very thin; valves flat-
tened or eontracted obliquely from beak to base, coneentrically lineated ;
beak not prominent above the hinge line, apex acute; ends regularly
and near equally rounded; posterior extremity situated much more
nearly on a line with the hinge than the ventral margin.’’ (Conrad)
Remarks—See under L. concentricum Stephenson,
Range in New Jersey —
NAVESINK: 43 (9)
Range outside New Jersey: Maryland, Georgia, Mississippi,
Alabama, Tennessee,
Type—New Jersey ; ANSP 16340,

Tellina georgiana Gabb 1876
Plate 36, Figures 4, 5

Tellina georgiana Gabb, 1876, Proc. Acad. Nat. Sci. Phil,, p, 307.
Telli’pa georgiana, Weller, 1907, p. 615, pl. 70, figs. 1-2.
Tellina (Acropagia) georgiana, Gardner, 1916, p. 692,

Description.—The dimensions of two specimens are: length, 32 mm.
and 46 mm, ; height, 16 mm. and 23 mm. Shell very broadly subtri-
angular in outline, the beaks nearly central, and pointing a little back-
ward, the greatest anterior extension at about the mid-height of the
shell, the greatest posterior extension considerably below the middle.
The anterior and posterior cardinal margins meeting at the beak in an
angle of about 140° to 150°, curving gently downward in front and
behind ; anterior margin rather sharply rounded; ventral margin very
long and gently convex; postero-basal extremity.sharply rounded or
subangular; posterior margin nearly vertically subtruncate below,
curving forward above and passing into the cardinal margin. Valves
depressed convex, with a subangular umbona! ridge extending from
the beak to the postero-basal extremity, the surface sloping with a very
gentle convex curve to the anterior, posterior and ventral margins;
curving much more abruptly to the cardinal margins, but just before
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reaching the margin the surface is deflected in the casts so as to form
a rather narrow flattened area extending from the beak in each direc-
tion and gradually dying out before reaching the anterior and pos-
terior extremities of the shell; just beneath the beak this flattened area
bears the impressions of the hinge-teeth. Surface of the casts smooth
except for a few very faint and indistinet radiating coste just above the
postero-cardinal slope of the valves. Pallial sinus very deep, extending
beyond the middle of the shell. Hinge-teeth small and weak, situated
just beneath the beak, a single one in the left valve with a socket on
either side, and two in the right valve with a deep socket between,
Remarks—Besides several fragments, two good internal casts of
this species are present in the colleetion. The larger of these, a left
valve, has lost the anterior extremity of the shell, and the smaller one,
a right valve, is injured at its posterior extremity, Between the two,
however, all the characters of the shell can be seen. Because of the
imperfection of the specimen, the longitudinal dimension of the larger
specimen, given above, is subject to slight error, but the smaller one is
complete enough for accurate measurement. In the Weronah sand near
Marlboro several fragments of a large Tellina-like shell have been col-
lected which resemble this one, the largest of which must have been
about 60 mm. in length when complete. These specimens from near
Marlbhoro, however, although internal casts, have had the external
markings of the shell impressed upon them by the compression of the
soft imbedding material after the solution of the shell itself. These
markings are regular concentric lines from one-half to one millimeter
apart. It is not possible to determine whether or not the type of the
species was marked in a similar manner. These specimens have been
eoropared with Gabb’s types of the speecies in the collection of the
Philadelphia Academy of Sciences, and there can be no question as to -
their specific identity. (Weller)
Range in New Jersey —
WENONAH: 35 40

Range outside New Jersey: Maryland, Georgia.
Type.—Pataula Creek, Ga.; ANSP 18791,

Tellina gabbi Gardner 1916
Plate 35, Figure 2 ; Plate 36, Figures 6, 7

Peronacoderma georgiana Gabb, 1876, Proc. Acad. Nat., Sci, Phil,,
p. 308.
Peronacoderma georgiane, Weller, 1907, p. 617, pl. 70, figs. 4-6.
Telling (Acropagia) gabbi, Gardner, 1916, p. 694, pl. 42, fig. 2.
Description—The dimensions of a small specimen are: length, 24
mm, ; height, 14.5 mm. Shell broadly subtriangular in outline, nearly
equilateral, the beak nearly eentral in position, Anterior and posterior
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eardinal margins sloping nearly synmetrically, meeting at the beak
in an angle of abount 133°; anterior and posterior margins both sharply
rounded and nearly symmetrical, the greatest extension considerably
below the middle of the shell ; the posterior margin sometimes appear-
ing to be obliquely subtrunecate above; basal margin gently convex
throughout, curving upward a little more strongly in front and behind.
Valves depressed convex, most prominent between the beaks and the
center of the shell, the surface curving somewhat abruptly to the
cardinal margins, very gently to the anterior, posterior and ventral
margins. Upon the post-cardinal slope just within the cardinal margin
and subparallel with it, is a narrow and shallow sinus which has a
slight downward eurvature posteriorly and becomes extinet before
reaching the posterior margin. Surface of the shell marked by regular,
concentric lines, two or three of which oceupy the space of one milli-
meter. (Weller)

Remarks.—Weller suggested that this might properly belong in the
genus Telling, but hesitated to reassign it because the name 7. georgiane
was preoccupied. Gardner reaffirmed the generic relationship and pro-
posed the name 7. gabbs,

Range in New Jersey —

WOODBURY: 19
WENONAH: 35
RED BANK : Shrewsbury River
Range outside New Jersey: Maryland, (Georgia.

Type.-—Pataula Creek, Ga. ; ANSP 18792,

Linearia metastriota Conrad 1860
- Plate 35, Figures 3, 4, 5

Lincaria metastriata Conrad, 1860, Jour. Acad. Nat. Sei. Phil.,, 2nd ser.,
vol. 4, p. 279, pl. 46, fig. 7.

Linearia metastrigte, Whitfield, 1886, p. 165, pl. 23, figs. 6-7.

Linearia metastriota, Weller, 1907, p. 618, pl, 70, figs. 8-9.

Linearia metastricte, Stephenson, 1923, p. 329, pl. 84, figs. 1-5.

Linearia metastriata, Wade, 1926, p. 93, pl. 31, figs, 1-2.

Linearia metastriata, Groot, Organist and Richards, 1954, p. 48, pl. 5,
fig. 8. EPRAE 1 Il {
Description—The dimensions of a large individual are: length, 25

mm. ; height, 16 mm. Shell subelliptical in outline, depressed convex.

Beaks small, appressed, but little elevated above the hinge-line, situated

nearly centrally. Hinge-line a little arcuate; anterior and posterior

cardinal margins meeting at the beak in an angle of about 145°;

anterior and posterior marging both rounded, the anterior a little high-
er than the posterior; basal margin broadly convex. Valves nearly
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regularly convex, the surface sloping more abruptly te the eardinal
margin. Surface of the shell marked by fine concentrie ribs increasing
regularly in size and separated by sharply depressed furrows about
equaling the ribs in width; also by radiating furrows which cut through
the concentrie ridges, giving them more or less the appearance of rows
of diseontinuous nodes, the radiating furrows are much stronger and
more conspicuous upon the anterior and posterior portions of the shell,
becoming fainter or sometimes almost obsolete upon the central portion,
the furrows on the anterior part are further apart than upon the pos-
terior portion of the shell.

Bemarks—The characteristic features of the surface markings of
this shell make it very easily recognizable. It occurs most commonly
in the form of casts of the interior and impressions of the external
surface, but these latter specimens almost always retain the peculiar
surface markings. (Weller)

Range in New Jersey —

MAGOTHY: 6
MERCHANTVILLE: 8, 10, 15
WOODBURY: 19, 24
MARSHALLTOWN: 28
WENONAH: 35

RED BANK: 59

flange outside New Jersey: Delaware, Maryland, North Carolina,
South Carolina, Georgia, Alabama, Mississippi, Tennessee,

Type—Eufaula, Ala, ANSP ¢

Linearia ernatissima Weller 1907
Plate 35, Figure 6

Lineariz ornatissima Weller, 1907, p. 619, pl. 70, figs. 10-12.
Linearia ornatissima, Wade, 1926, p. 94, pl. 30, figs. 6-7.

Deseription.—Shell small, the dimensions of the type speeimen
being : length, 6 mm. ; height, 4.3 mm. ; nearly equilateral, broadly sub-
triangular in outline with the basal angles rounded ; beak central; the
cardinal margins meeting at the beak in an angle of about 120°, anterior
and posterior margins subequally rounded, their greatest extension
below the mid-height of the shell ; ventral margin gently convex, Valves
depressed convex, most prominent on the umbo, the surface sloping
abruptly to the cardinal margins and gently to the lateral and basal
margins. Surface marked by strong radiating ribs anteriorly and
postariorly, which gradually become fainter towards the median portion
of the ventral margin ; on the umbo and on an area extending ventrally
from the umbo nearly to the basal margin, the shell is smooth; the
anterior and posterior ribs do not continue to the beak but disappear
along the margins of the central smooth area; all the ribbed portion of
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the shell is also marked by strong, regular, coneentric coste, somewhat
stronger in the depressions between the ribs than upon the ribs them-
selves.

Remarks—But two specimen of this beautiful little species have
been observed, casts of the interior of the shell and impressions of the
exterior. It is possible that other specimens may have attained a
larger size. The species may be recognized by its beantifully cancellated
anterior and posterior regions separated by the smooth median area.
These markings are proportionally much stronger than in L. metas-
triata, with the contrast betieen the extremities and the median portion
of the shell much greater ; besides its smaller size the species also differs
from L. metastriata in the greater slope of the cardinal margins, and
the lower position of the greatest anterior and posterior extremities
of the shell. The hinge characters of the shell have not heen ohserved,
the generie identification being based solely upon its general form and
ornamentation. (Weller) The Coon Creek, Tennessee specimens are
somewhat larger and more highly seulptured on the umbonal region.

RBange in Now Jersey —

WOODBURY : 18,19, 24

Range outside Now Jersey: Tennessee, Mississippi.
Type.—~Lorillard, N. J.; NJSM 9605,

Linearia contracta Whitfield 1886
Plate 36, Figure 8

Linearia contracta Whitfield, 1886, p. 167, pl. 23, fig. 5.
Lincaria contracta, Weller, 1907, p. 620, pl. 70, fig. 13.

Description.—“Shell small and moderately convex, transversely
ovate in outline, broad in front and abruptly contracted behind the
beaks, the anterior end forming about three-fifths of the shell’s length.
Beaks small and inconspienous. Anterior end broadly rounded and
the posterior more narrowly rounded. Basal line broadly curved.
Surface of the shell as seen in a matrix, marked by fine radiating strie
which extend over the entire surface, but are less strongly developed
on the middle of the valve. Also marked by fine coneentric grooves
parallel to the margin of the shell.”’ {Whitfield.)

Remarks—‘This species differs from L. metastriata in being pro-
portionally longer, in the abrupt contraction of the posterior end, in
its ovate instead of oval form, greater convexity, and in being marked
by radiating striee throughout instead of having the central part of
the valve nearly or quite destitute of this marking.”” (Whitfield.)

This species has not been met with in any of the recent collections
of the Survey, and Whitfield’s type specimen seems to have been lost
or destroyed. It is altogether probable that the specimen was an ab-
normal or perhaps distorted individual of L. metastriate. {Weller.
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Range in New Jersey—
NAVESINK: 41
Type—Holmdel, N, J. NJSM 7602,

Linearia lirulifera Stephenson 1954
Plate 45, Figure 4

Linearia lirultfera Stephenson, 1954, p. 34, pl. 7, figs. 22-25.

Deseription— ‘Internal and external molds of this species are com-
mon in ths southern pit of the New Jersey Clay Products Co. (USGS
19014). The shell, as indicated by molds, is of medium size, subovate
elongate, compressed, subequilateral, equivalve. Beaks slightly promi-
nent, ineurved, very slightly prosogyrate, situated centrally. Umbonal
ridge broadly rounded. Main lateral surface most inflated centrally
above the midheight, rounding off gently to the anterior and ventral
margins. Posterodorsal slope flattish. Anterodorsal margin broadly
arched, descending; anterior margin rounded less than a semicircle;
ventral margin broadly rounded ; posterior margin rounding up uni-
formly, meeting the hinge line at an obtuse angle; posterodorsal mar-
gin long, straight, gently descending. The two dorsal margins meet
at the beak at an angle’of about 130 degrees.

The lateral surface between the dorsal slopes bears numerous nar-
row, sharply defined, regularly spaced concentric lirae, separated by
wider interspaces; near the beak these number 5 to the millimeter in
the radial direction but inerease in coarseness to about 2 to the milli-
meter near the ventral margin; these lirae merge into growth lines only
on the posterodorsal slope, and become weaker forward on the ante-
rodorsal slope. The latter slope bears § to 10 or more, relatively strong,
radiating lirae, noded at the intersections with the concentrie lirae;
away from the beak the number of lirae increases by the intreduection
of secondary lirae in the interspaces. The posterodorsal slope and um-
bonal ridge are ornamented with similar radiating ribs which number
as many as 20 near the posterior margin; these become weaker forward
from the umbonal ridge and the main lateral surface exhibits only weak
to obscure radial lining,

Dimensions of the incomplete holotype, a left valve: Length 234
mm, height 17.5 mm, convexity about 4 mm,

The available material affords only imperfect, incomplete imprints
of the hinge features. The internal mold of the holotype, however,
indicates the presence of a pair of cardinal teeth in the right valve
directed obliquely forward and downward, and short, distant anterior
and posterior laterals in the left valve—features characteristic of the
genus Idnearia Conrad. Other internal features are not clearly regis-
tered on the molds.”” (Stephenson)

Range in New Jersey —

RARITAN:1
Type.—Sayreville, N, J. USNM 108650.
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Tellinimera eborea (Conrad) 1860
Plate 36, Figures 9, 10

Telling (Tellinimera) eborea Conrad, 1860, Jour. Acad, Nat. Set, Phil,,

2nd ser., vol. 4, p. 278, pl. 46, fig. 14.

Tellimera eborea, Whitfield, 1886, p. 164, pl. 23, figs. 12-13.
Tellinimera eborea, Weller, 1907, p. 621, pl. 70, figs. 14-23.
Tellinimera eborea, Gardner, 1916, p. 685, pl. 42, figs. 5-6.
Tellinimera eboreq, Wade, 1926, p. 92.

Description—The dimensions of an average specimen are: length,
13.5 mm. ; height, 9 mm, ; convexity, 2 mm. Shell triangularly subovate
ot very broadly subtriangular, depressed convex. Beaks small, ap-
pressed, sitnated considerably back of the middle of the shell. Anterior
and posterior cardinal slopes mecting at the beak in an angle of about
1407 ; anterior margin rounded ; basal margin broadly convex ; posterior
margin subtruncate below. A rounded ill-defined umbonal ridge ex-
tends from the beak to the postero-basal extremity; the posterior slope
short, more or less abrupt, often somewhat flattened ; the anterior slope
very long and gently convex, becoming somewhat abrupt towards the

antero-cardinal margin. Surface of the shell marked by fine coneentric,

impressed lines at regularly increasing distances apart, which are
bent abruptly upward in crossing the umbonal ridge. (Weller)

Remarks—This species has been observed most commonly in the
Wenonah sand near Marlboro, in the form of internal casts. These
casts rarely retain the surface markings of the shell, but these charac-
ters can be clearly seen on the Haddonfield specimen. In its general
form and size this species closely resembles the shells deseribed as
Aenona eufaulensis, but when the shell substance is preserved the two
species may be distinguished by the presence of the fine, regular, eon-
centric marking on 7. gborea. T. eborea is also more compressed and
more inequilateral than Aenona eufeulensis.

Range tn New Jersey —

MERCHANTVILLE: 10

WOODBURY : 24

WENONAH: 35

RED BANK: 60
Range outside New Jersey: Maryland, Alabama, Mississippi.
Type~—~Haddonfield, N. J. ANSP 18769; Ripley County, Miss.

(cotypes) ANSP,

Aenona evfaulensis {Conrad) 1860
Plate 35, Figures 7, 8

Telline eufaulensis Conrad, 1860, Jour. Acad. Nat. Sci. Phil,, 2nd ser,,
vol. 4, p, 277, pl. 46, fig. 15,
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Aenona eufaulensis, Whitfield, 1886, p. 168, pl. 23, figs. 2-3.
Aenona eufaulensis, Weller, 1907, p. 623, pl. 70, figs. 24-25,
Aenona eufaulensis, Gardner, 1916, p. 697, pl 42, figs. 34.
Aenona enfoulensis Wade, 1926, p. 92, pl. 30, figs. 4-5.

Description.—*Shell small, triangularly ovate in outline, three-
fourths as high as long, with the small beaks situated a little more than
one-third of the length from the anterior end. Cardinal margins rapidly
sloping from the beaks, the anterior most rapidly, and the anterior end
sharply rounding just above the basal line ; posterior end more broadly
rounded, but still narrowed; basal line broadly curved. Surface of
the valve smooth and semipolished, the disk rather highly convex for a
Tellina-like shell, with very small pointed beaks, a slight angularity
of the umbonal region just in front of it, and a very narrow but dis-
tinetly eircumseribed lunule. In the interior the hinge-plate is very
narrow, with a single small eardinal tooth in the right valve and very
small and narrow lateral teeth. Muscular markings unknown.’’ (Whit-
field,

Remarks.—This species is recognized in the Cretaceous faunas of
New Jersey only from Haddonfield.

Range in New Jersey—

WOODBURY: 24
Bange outside New Jersey: Maryland, Georgia, Alabama,
Type—Eufaunla, Ala,

Aencona papyria Conrad 1870
Plate 35, Figure 9

Aenona papyria, Conrad, 1870, Am. Jour. Conch., vol. 6, pl. 74.
Acenona papyria, Whitfield, 1886, p. 169, pl. 23, fig. 4.
Aenona papyria, Weller, 1907, p, 624, pl. 70, fig. 26.
Description—‘Subelliptical, inequilateral, extremely thin in sub-
stanee, convex, anterior side narrowed; posterior end obliquely trun-
cated ; ventral margin regularly curved; surface marked by miero-
scopic econeentrie close lines. Yength, $4inch.’”’ (Conrad.)
Remarks—According to Weller, the type and only specimen was
badly injured. The specimen is now completely destroyed and it is
impossible to determine its relationship. Weller pointed out that A.
papyria differed from A. eufaulensis in the absence of the polished sur-
face of the shell, in the presence of the uneven, strong, concentric
lines, in the flattening of the shell at the anterior end, and in the shell
substances being much thinner.

Range in New Jersey—
WOODBURY: 24

Type—Haddonfield, N. J. ANSP 18772 (missing).

NEW JERSEY GEOLOGICAL SURVEY



PELECYPODA 237

Solyma lineolatus Conrad 1870
Plate 35, Migure 10; Plate 37, Figure 5

Solyma lineolatus Conrad, 1870, Am. Jour, Conch., vol. 6, p. 75, fig. 9.
Solyma lineolata, Whitfield, 1886, p. 182, pl. 25, figs. 11-13.

Solyma lineolata, Weller, 1907, p. 629, pl. 71, figs. 3-6.

Solyma lincolata, Gardner, 1916, p. 701, pl. 36, figs. 20-21.

Solyma lineolatus, Groot, Organist and Richards, 1954, p. 48.

Deseription—The dimensions of the type specimen are: length, 26
wam,; height, 155 mm. Shell subquadrangular in outline, a little
breader behind than in front; beaks broad, rather strongly elevated
above the hinge-line, nearly central in position and directed anteriorly.
Hinge-line nearly straight, the anterior and posterior portions sloping
very gently on each side of the beak; antero-cardinal margin conecave;
antertor margin rounding from the cardinal into the basal margin;
basal margin nearly straight or slightly convex in the middle, curving
upward a little more abruptly in front than behind ; postero-basal ex-
tremity rounded ; posterior margin nearly vertically truncate ; post-car-
dinal extremity obtusely snbangular; post-cardinal margin straight.
Valves moderately convex, with an obscure, rounded, umbonal ridge
along both the anterior and posterior umbonal slopes; the eardinal
margins inflected both in front and behind the beaks. Surface of both
valves in the casts marked by rather fine, more or less irregular, con-
centrie lines of growth.

Remarks—This shell, in its general outline, somewhat resembles
Periplomya elliptica, but with the extremities of the shell reversed,
the anterior extremity of that species being the broader and the beak
being directed backward. In Solyma lineolata, however, the posterior
margin is truncate while the anterior margin of P. elliptica is rounded,
and the anterior extremity is much broader than the posterior extrem-
ity of that shell. The two more or less obscure umbonal ridges are also
a distinguishing mark of this species, but these ridges have been made
100 conspicuous in Whitfield’s illustration of the species. Upon one
of the internal casts of this species which has came under observation,
there seems to be an impression of a very deep pallial sinus extending
forward to the center of the shell. {Weller)

Bange in New Jersey—

MAGOTHY: 6

MERCHANTVILLE: 8, 10, 15
WOODBURY: 22, 24

WENONAH: 34, 35

MT. LAUREL-NAVESINK : 37, 47, 49
RED BANK: 60

Eange outside New Jersey: Delaware.
Type.—Haddonfield, N. J.; ANSP 16327,
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~Solyma elliptica (Gabb) 1861
Plate 26, Figure 7

Anating elliptica Gabb, 1861, Proc, Acad, Nat, Sci. Phil,, p. 324.
Periplomya elliptica, Whitfield, 1886, p. 177, pl. 23, figs. 14-15.
Periplomya truncata, Whitfield, 1886, p. 220, pl. 28, figs. 20-21.
Veleda nasuta, Whitfield, 1886, p. 217, pl. 28, fig. 23.
Periplomya ellipticq, Weller, 1907, p. 522, pl. 42, figs. 8-11.
Periplomya elliptica, Gardner, 1916, p. 633,

Periplomya elliptice, Wade, 1926, p. 74, pl. 24, fig. 2.

Description.—*Shell small, inequivalve, and very inequilateral,
subovate in outline, largest across the anterior side of the beaks, and
strongly constricted just behind them, the posterior end being nar-
rowed on the hinge-line and excavated at this point. Valves somewhat
ventricose, the right one less convex than the left, and very decidedly
depressed in the central region and toward the basal line, showing a
decided twist or arcuation of the valves as seen in a basal view. Anterior
end broadly rounded, and the posterior pointedly rounded. Beaks,
small, appressed, incurved, and apparently directed backward, as is
usual in this group of shells, from the expansion or inflation of the
anterior side of the hinge line. Cardinal margin, as seen on the cast,
inflected both in front and behind the beaks, forming an apparent
lunule and escutcheon on the cast, probably produced mainly from a
thickening of the hinge-plate within. Muscular imprints and pallial
line and hinge not observed.”’ (Whitfield.)

The dimensions of the specimen illustrated by Whitfield are : length,
31 mm. ; height, 27.5 mm. ; thickness, 10 mm,

Eemaerks.—The species was referred to the Manasquan formation
(Eocene) by Weller, However, the type in the Academy of Natural
Sciences is from Mullica Hill and is probably from the Navesink for-
mation,

Only the type specimen is known from New Jersey. A single im-
perfect specimen is known from the Monmouth formation (Upper
Cretaceous of Maryland; this shows the compressed valves, the
acute umbones and the constriction behind the umbones. It is also
known from the Dave Weeks place near Coon Creek, Tennessee, which
is also of Cretacous age. Stephenson (1941, p. 225) places this species
in the genus Selyma.

Range in New Jersey—
NAVESINK: 53

Range outside New Jersey: Maryland, Tennessee.
Type.—Mullica Hill, N. J. ANSP 13767.
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Family Solenidae
Leptosolen biplicata (Conrad) 1858 I
Plate 37, Figure 1

Siliguaria biplicale Conrad, 1858, Jour. Acad. Nat. Sei. Phil,, 2nd ser.,
vol. 3, p. 824, pl. 34, fig. 17.

Leptosolen biplicata, Whitfield, 1886, p, 183, pl. 25, figs. 1-2.

Leptasolen biplicata, Weller, 1907, p. 624, pl. 70, figs. 30-31.

Leptosolen biplicata, Gardner, 1916, p. 703, pl. 42, figs. 7-8.

Leptosolen biplicate, Stephenson, 1923, p. 332, pl. 85, figs. 10-13,

Leptosolen biplicata, Wade, 1926, p. 94, pl. 31, figs. 4, 7.

Leptosolen biplicata, Stephenson, 1941, p. 226, pl. 43, figs. 4-5.

Description—The dimensions of an average specimen are: length,
35 mm.; height, 11 mm.; convexity, 3 mm. The largest example
observed is nearly 60 mm. in length. Shell elongate, with straight, sub-
parallel dorsal and ventral margins, the anterior and posterior mar-
gins rounded, the anterior usually a little more sharply rounded than
the posterior, the greatest anterior extension at or above the mid-height
of the shell. Gaping at both ends, more widely so posteriorly. Beaks
small, scarcely elevated above the hinge-line, sitnated a little more than
one-fourth the length of the shell from the anterior extremity. Valves
nearly regularly convex from the dorsal 1o the ventral margin, the slope
to the cardinal margin nsually a little more abrupt; the anterior ex-
tremity of the shell compressed, with two obscure, sometimes obsolete
plications extending obliquely forward and downward from the beak.
In the casts a strong furrow passes from the beak downward towards
the ventral margin, with a slight posterior obliquity, growing shallower
below and beeoming obsolete at a point about three-fourths the height
of the shell from the dorsal margin. Surface of the casts marked by
more or less inconspicuous concentrie lines of growth. (Weller)

Remarks—This is a strongly marked species which cannot be mis-
taken for any other in the New Jersey Cretaceous faunas. The strong
furrow extending downward from the beak in the casts represents a
thickened rib upon the inner surface of the valve and would not be
recognized upon the external surface of the shells. The spécies has 2
wide geologic and geographic range.

Range in New Jersey—

MAGOTHY: 6

MERCHANTVILLE: 8, 10, 15
WOODBURY : 24

WENONAH : 34, 35

MT. LAUREL-NAVESINK : 37, 47, 49
RED BANK : 60

Type.—~0Owl Creek, Miss. ANSIE 16326,

Fa
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. Leptosolen ? terminalis Weller 1907
Plate 37, Pigure 2

Leptosolen ? terminaglis Weller, 1907, p. 626, pl. 70, fig. 29,

Description.—The dimensions of the type specimen are: length,
19.5 mm. ; height, 10 mm. ; convexity, 4 mm. Shell subquadrangular in
outline, broadest a little back of the middle; beaks low and small, ter-
minal, Hinge-line straight, about one-half the length of the shell;
anterior margin gently convex, nearly vertically subtruncate; basal
margin nearly straight, curving a little upward in front; posterior mar-
gin broadly ronnded below, its greatest extension above the mid-height,
above it curves far forward to the posterior extremity of the hinge-
line. Valves rather strongly convex, divided nearly in half by a sub-
angular umbonal ridge extending from the beak diagonally scross the
shell to the posterc-basal angle; both the dorsal and ventral slopes
gently convex, In the internal cast a strong and deep, sharply defined
furrow passes almost directly downward from the beak towards the
ventral margin of the shell, becoming shallower below and bending
abruptly backward for a short distance just before reaching the margin;
another similar, but narrower, furrow originates beneath the beak with
the first one, and extends backward, just below the hinge-line, to a
point somewhat back of the middle of the hinge-line; just within the
posterior margin of the shell and parallel with it, a very narrow im-
pressed line seems to have been formed by a fold of the shell from
its inner surface. Surface of the cast marked by more or less irregular,
concentric lines of growth.

Remarks.—This species is established upon an internal cast which
resembles the casts of Leptosolen biplicata in the presence of the strong
furrow extending towards the ventral margin from beneath the beak,
but it differs in several fundamental respects from that species, and the
two ean hardly be cogeneric. In L. biplicata the shell is gaping at both
ends, while in this one it is apparently closed ; the beak in this shell is
situated at the anterior extremity of the hinge-line, the furrow is very
near the anterior margin of the shell instead of about one-fourth of the
length back, and it has a distinet backward turn near the margin. The
shape of the two shells is also different, the dorsal and ventral margins
of L. ? terminalis diverging posteriorly.

There seems to be no genus in which this shell ean be properly placed,
and eventually it will probably be necessary to construct a new one for
its reception. (Weller) It is related to Leptosolen ? laevis Stephensen
(1941, p. 229.)

Eange in New Jersey—
MERCHANTVILLE: 10

Type.—Jamesburg, N. J. NJSM 7756,
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Leptosolen ? elongata Weller 1907
Plate 37, Figure 3; Plate 40, Figure 7

Leptosolen # elongate Weller, 1907, p. 627, pl. 70, figs, 27-28.

Leptosolen ? elongata, Richards, 1943, Proe. Acad. Nat. Seci. Phila,,
vol. 95, p. 24, pl. 4, fig. 7.

Description.—The dimensions of the type specimen, a cast of a left
valve, are: lepgth, 24 mm.; height, 8 mm.; convexity, 2.5 mm. Shell
elongate, dorsal and ventral margins subparallel; anterior margin
rounded, its greatest extension above the mid-height; posterior margin
probably rounded or truncate, not completely preserved. Beaks small,
terminal, but little elevated above the hinge-line. Valves closed in
front, apparently gaping behind ; the surface regularly convex from the
dorsal to the ventral margin, ecurving a little more abruptly above and
inflected to the hinge-line in the anterior half of the shell; curving
abruptly to the anterior margin in front. In the cast a strong, deep,
sharply defined furrow extends downward from the beak towards the
ventral margin,-and a little obliquely backward, curving a little pos-
teriorly near its lower extremity; another much less conspicuous
furrow originates beneath the beak with the first one, and extends back-
ward, parallel with the hinge-line, becoming obsclete near the center
of the shell, Surface of the cast apparently smooth,

Bemarks~—This shell is not a true Leplosolen, but seems to be
cogenerie with the shell which has been described as Leptosolen # fermi-
nalts. It differs from that species in the nearly or guite parallel dorsal
and ventral margins, in its greater proportional length, and in the
absence of the diagonal umbonal ridge. (Weller)

Range in New Jersey—

RARITAN: 1b
RED BANK: 59, 60

Type~—Near Middletown, N, J. NJSM 10220 (holotype) ;
Red Bank, N. J.; NJSM 7518 (paratype)

Siliqgwa cretacea (Gabb) 1860
Plate 37, Figure 4
Cultellus crelacea Grabb, 1860, Jour. Acad. Nat. Sei. Phil,, 2nd ser.,
vol. 4, p. 303, pl. 48, figs.'24 a-b.
Siliqua cretacea, Whitfield, 1886, p. 186, pl. 25, figs, 9-10,
Siliqua cretacea, Weller, 1907, p. 628, pl. 71, figs. 1-2.

Description.—'‘Shell of moderate size, the internal cast, and the
only one known, being nearly one and three-fourth inches long, and for
the genns very convex, rather strongly curved, and widely gaping at
each exfremity, the valves only coming in contact in the middle of the
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hasal margin; posterior end most widely gaping. Beaks distinet, but
not elevated, situated a little within the anterior third of the shell’s
length, On the east they slightly project above the general line of the
hinge. Hinge slightly concave posterior to the beaks, and the margin
considerably thickened, as indicated by the form of the cast. Anterior
to the beaks the cardinal line declines at a low angle from the direction
of the posterior side. Basal line very strongly curved; extremities
rounded, the anterior the most sharply so. Anferior muscular scar
moderately large, triangularly ovate, bordered by a rounded furrow
on the posterior side, indieating a slightly thickened rib on the interior
of the shell. Posterior scar larger, triangular, and faintly marked.
I’allial sinus deep and extending to near the middle of the shell’s length.
Hinge features unknown. Indications exist on the cast of a divided
tooth-like projection on the left valve, with a socket-like plate on the
right.”” (Whitfield}.

Bemarks—This species has not been met with in the recent col-
lections of the Survey, and the type specimen described by Gabb seems
to be the only example which has ever been recognized. In Whit-
field’s illustration of this type specimen, the furrow behind the an-
terior museular sear is represented somewhat deeper than it actually is
upon the specimen. (Weller)

Range in New Jersey —§
Type-—Burlington County, N. J.; ANSP 16325.

Siliqua ? ventricosa Richards new species
Plate 35, Figure 14

" Ospriosolen ventricose Conrad MS.

Descrintion—Shell of moderate size and known only from a single
internal ¢ast. Hinge not visible, but about two-thirds toward the
anterior eittremity of the shell. Anterior end somewhat gaping. Faint
traces of ribs and even fainter iraces of fine radial lines. Dimensions:
32 mm. by 16.5 mm.

Differs from 8. cretaces Gabb by being much shorter and by the
presence of the ribs,

Remarks—One specimen is in the colleetions of the Academy of
Natural Sciences labelled Ospriosolen ventricosa Conrad, but this is
apparently a manuseript name. Its assignment to the genus Suliqua
is open to question. It resembles a Selyma but its beak is more off-
center,

Range in New Jersey— ¢

Type—New Jersey ; ANSP 17170,
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Family Mactridae
Mactra pentangularis Weller 1907
Plate 37, Figure 6

Mactra pentangularis Weller, 1907, p. 631, pl. 71, figs. 7-8.

Description.—Shell subpentagonal in outline, the dimensions of
the best type speeimen being: height, 17 mm.; length, 18 mm.; con-
vexity, 5 mm.; another somewhat distorted example is proportionally
longer. Beaks subcentral, the cardinal margins sloping away on either
side at an angle of about 122°; anterior and posterior margins both
nearly vertically subtruneate, the anterior margin being slightly more
convex, and both rounding below into the gently eonvex basal margin;
greatest convexity of the valves on the median line above the middle,
the surface sloping almost equally to the anterior and posterior mar-
ging, with a very slight posterior nmbonal ridge. Surface marked only
by fine, concentric lines of growth which become somewhat stronger
and more crowded towards the margin.

Remarks—The hinge characters of this species are not clearly
shown in the casts from which it has been described, but there is an
elongate lateral tooth in front of the beaks eertainly, and apparently
also hehind ; the eharacters beneath the beak have not been seen at all.
The species differs from other Mactridae in the New Jersey faunas in
the proportionally greater height of the shell and its more nearly equal
height and length. (Weller)

Bange im New Jersey—~

WOODBURY : 18

Type—Lorillard ; NJSM 7731,

Cymbophora trigonalis Stephenson 1923
Plate 35, Figures 11, 12

Veleda lintea Conrad, 1875, Kerr’s Geol., N. Car., App.,, p. 9, pl. 1,
fig. 26,

? Cymbophora lintea, Weller, 1907, p. 632 (part) pl. 171, figs. 9-11
(Not figs. 12-13=C. lintea Conrad).

Cymbophora trigonalis Stephenson, 1923, p. 336, pl. 85, figs. 1-6.

Description.—“Shell subtrigenal in outline, thin, equivalve, mod-
erately convex. Beaks small, moderately prominent, slightly separated,
prosogyrate, situated slightly in advanee of the midlength. Umbonal
ridge not sharply defined, but represented by a slight inflation ; dorsal
slopes steep, the anterior one the steeper and slightly concave toward
the beak, and the posterior one rounding to the margin. Dimensions
of the type: Length 23 mm., height 17 mm., convexity 5.5 mm.

Hinge relatively wide below the beak. On the right valve the chond-
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rophore is rather deeply sunken in the hinge plate, concave outward,
oblique toward the rear, bordered behind by an upturned obligue,
carina-like callosity which is separated from the ventral margin above
by a deep slit, and in front by a similar callosity which is partly
fused with the cardinal tooth in front of it. Cardinal teeth two, pro-
minent, fused above, diverging widely, the posterior one slightly ob-
lique backward, the anterior one strongly oblique forward and partly
fused with the carina-like margin above. Posterior claspers rather
distant, long narrow, the upper one fused against the margin of the
shell, separated by a narrow socket with corrugated sides; anterior
claspers approximate to the cardinal teeth, short, the upper one fused -
against the margin, the separating socket deep and corrugated on the
sides. Left valve with chondrophore similar to that of right valve
with upturned edges prominent; in front of the chondrophore is a
deltoid or bifid cardinal tooth which is received between the two
cardinal teeth of the right valve.

Lateral teeth narrow, prominent, corrugated on the sides. Inner
margin of shell smooth. Adductor scars subequal, small, peripheral.
Pallial sinus not uncovered, but in nearly related species from Mis-
sissippi and Texas is distinetly developed and of moderate size.

Postero-dorsal margin slightly humped above the claspers, behind
which it is nearly straight and descending; posterior margin sharply
rounded, becoming subtruncated in adult specimens; ventral margin
broadly and evenly rounded; anterior margin rather sharply and
evenly rounded; antero-dorsal margin slightly arched and shorter
than the postero-dorsal margin,

Surface nearly smooth on the beak with only fine incremental
lines, becoming marked toward the outer margin with numerous
distinet, regular, concentric ridges, wider than the interspaces.’”’
{Stephenson)

Remarks.—Three of the specimens referred to C. linteq Conrad by
Weller may be this spectes according to Stephenson.

Range in New Jersey—

MAGOTHY: 5, 6

MERCHANTVILLE: ¢ 8, 10
Range outside New Jersey: North Carolina, Georgia, Alabama.
Type.—Snow Hill, N. C. USNM 31952,

Cymbophora lintea (Conrad) 1860
Plate 35, Pigures 15, 16

Cardium (Protocardium) lintewm Conrad, 1860, Jour. Acad. Nat. Sci.
Phil., 2nd ser., vol. 4, p. 278, pl. 46, fig. 17,

Veleda lintea, Whitfield, 1886, p. 172, pl. 23, figs. 18-21,

Cymbophora lintea, Weller, 1907, p. 632, (part) pl. 71, figs. 12-13.
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Deseription—The dimensions of two separate valves of this species,
the larger specimen a right and the smaller a left valve, are: length,
18.5 mm. and 16 mm.; height, 15 mm. and 13 mm.; convexity, 5 mm.
and 3.5 mm. Shell ovate-subtriangular in outline. The anterior and
posterior cardinal marging meeting at the heak in an angle of about
110°, curving regularly into the anterior and posterior margins below ;
anterior margin rather sharply rounded, its greatest extent below the
mid-height of the shell; ventral margin broadly convex; posterior
margin more or less sharply rounded or somewhat pointed below,
oblique above, subtruncate or gently convex. Beaks a little in front
of the middle of the shell or sometimes nearly central in position,
slightly incurved, pointing forward, elevated a little above the hinge-
line. Valves moderately convex, with a more or less obscure umbonal
ridge extending obliguely from the beak to the postero-basal ex-
tremity; post-umbonal slope rather abrupt, central portion of the
valve gently convex, the anterior and posterior cardinal slopes about
equally abrupt. In the .casts the umbonal ridge is usually rounded,
while in the shell itself it is often slightly angular. Surface of the
shell marked with regular concentrie lines, which are very fine in the
young shells, becoming much stronger with the increased size of the
shell, In the larger shells the surface markings seem sometimes to have
been nearly or quite eroded, leaving the shell nearly smooth, (Weller)

Remarks—This is a common species in certain localities in New
Jersey, especially in the Clifwood clay and the Wenonsah sand. Speci-
mens from different localities exhibit considerable variation, especially
in the distinetness of the concentrie surface markings, The smaller
and younger individuals possess these markings most clearly, but in
the larger examples they seem usually to have been more or less eroded.
Figures 9-11 which Weller called C. linfea may represent C. trigonalis
Stephenson, but it is impossible to be sure because the New Jersey
specimens are merely casts,

Range in New Jersey—

MAGOTHY: 5, 6
MERCHANTVILLE: 8, 10
WOODBURY: 19, 24
MARSHALLTOWN : 28
WENONAH: 34, 35

RED BANK: 59, 60
TINTON: 62

Range outside New Jersey: Georgia, Alabama, Mississippi.
Type.—Eufaula, Ala.

Cymbophora tellinoides (Whitfield) 1886
Plate 37, Figure 7
Velede tellinoides Whitfield, 1886, p. 173, pl, 23, fig. 23,
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Cymbophora tellinoides, Weller, 1907, p. 633, pl. 71, fig. 22

Description.—*‘Shell large for the genus, the cast, the only form
under which it is known, being fully one and a quarter inches in
length ; form transversely ovate, largest at the anterior end, and two-
thirds as high as long. Valves depressed convex with small appressed
beaks and a slight angulation passing from the beak to the posterior
extremity, forming a narrow posterior cardinal slope. Surface, as
shown on the cast, marked by fine concentric lines of growth. Mus-
cular scars proportionally large and moderately distinet, and an in-
dication of a rather deep sinus in the pallial line.”” (Whitfield).

Remarks—*This species differs from €, linfee in the more trans-
verse form, less angular umbonal ridge, which is also situated nearer
to the cardinal border; in the less elevated form and more arcuate
basal margin, and also conspicuously in want of the coarse, regular,
concentric markings of the surface seen on that cne. In regard to
its generie affinities there may be a little doubt, as the hinge has been
much less thickened and consequenily the impressions of the tecth are
less conspicuous and consequently less certain.”” (Whitfield).

Range in New Jersey—

WENONAH: 35

Type—Marlboro, N. J. NJSM 9768.

Schizodesma appressa Gabb 1876
Plate 37, Figure 8

Schizodesma ? appressa Gabb, 1876, Proe. Acad. Nat. Sei. Phil,,
vol. 28, p. 306.

Veleda transverse Whitfield, 1886, p. 174, pl. 23, fig, 22,

Schizodesma appressa, Weller, 1907, p. 634, pL. 71, figs. 14, 15, 16, 20
{Not fig. 19 = Cymbophora scabellum Stephenson ; not figs, 17, 18
=0, subtilis Stephenson).

Description—The dimensions of an average right valve are:
length, 23 mm.; height, 15.5 mm., convexity, 4 mm. Shell inequi-
lateral, subovate or ovate-subcuneate in outline. Anterior and pos-
terior cardinal margins meeting at the beak at an angle of about 125°;
anterior margin regularly rounding from the antero-cardinal margin
above into the basal margin below; basal margin gently convex
throughout, becoming a little straighter posteriorly; postero-basal
extremity subangular; posterior margin shorter than the anterior,
obliquely truncate; posterior cardinal extremity obtusely subangular.
Beaks prominent, nearly erect, slightly incurved, situated a little in
front of the middle of the shell. Valves most prominent on the umbo,
sloping rather abruptly to the cardinal margins, the most gentle slope
being to the postero-basal extremity ; a more or less obseure rounded or
subangular umbonal ridge passes from the beak obliquely backward to
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the postero-basal extremity. Surface of the shell marked by regular,
fine concentric lines, which become regularly stronger in passing from
the heak to the shell margin, and becoming nearly obsolete upon the
post-umbonal slope.

Remarks—Gabb’s type of this species has never been illustrated,
but the New Jersey examples have heen eompared with the original
specimen and their specific identity can be safely assumed. Veleda
transverse was described by Whitfield from ‘‘dark micaceouns clays
below the Lower Marls at Marlborough,’’ and the horizon indicated
can be no other than the summit of the Wenonah sand as seen near
Marlboro. Whitficld’s type speeimen has been compared with various
specimens in the recent collections of the Survey, from the same
horizon at a neighboring locality, These show the characters of his
species and demonstrate its specifie identity with Gabb’s species from
Georgia. The specimens from the Cliffwood clay which have been
referred to the species, usually differ from the Wenonah sand exampleg
in their somewhat higher and more vertically truncated posterior
margin, these specimens also seem usually to have suffered a greater
degree of erosion of the shell, which has more or less destroyed their
surface markings, (Weller)

Stephenson (1941 p. 230) discusses this species and its allied forms
in Texas,

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

Type.~—Pataula Creek, Georgia,

Family Corhulidae
Corbula manleyl Weller 1307
Plate 41, Figuores 6-9

Corbule manleyi Weller, 1907, p. 636, pl, 72, figs, 1-8.

Corbula manleyi, Richards, 1943, Proc. Acad. Nat. Soc. Phil., vol. 95,
p. 21, pl. 5, figs. 6-9.

Description—The dimensions of a perfect specimen are: length,
15 mm.; height, 10.3 mm.; thickness, 7.8 mm. Shell inequivalvate,
subcuneate, subtrigonal in outline ; beaks prominent, inenrved, nearly
in contact, situated at or a little in front of the anterior third of the
shell. Anterior- and posterior cardinal margins meeting at the beak
in an angle of about 100°, anterior slope much shorter than the pos-
terior; anterior margin rounding regularly- from the cardinal into
the basal margin; basal margin slightly convex in front, hecoming
straight behind; postero-basal extremity angular; posterior margin
very short, curving almost immediately into the post-cardinal margin
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above; post-cardinal margin long, nearly straight: Valves ventricose
in the umbonal region, the surface curving abruptly and inflected to
the antero-cardinal margin; sloping rather steeply with a slightly
convex curve to the anterior and ventral margins, and more gently to
the postero-basal extremity; each valve with an angular umbonal
ridge, that of the left valve much the more conspicnons; post-umbonal
slope of the right valve narrow, slightly concave, inflected to the hinge-
line towards the beak; that of the left valve much hroader, concave,
sloping much more abruptly, not inflected. Surface of the right valve
marked by rather regular, moderately fine, rounded, concentric costs,
which seem to terminate at the umbonal ridge; the left valve marked
by more or less irregular eoncentric lines of growth which are not
raised into distinct, rounded ribs, and on the anterior portion of the
valve by a few indistinet radiating coste.

On the internal casts the surface is smooth, the munscular impres-
sions are indistinet, and the beaks are widely separated and ereet.
The general form and contour of the valves is the same,

Remarks—The specimens which have been used in the description
of this species were eollected hy Mr. John M. Manley, of New Bruns-
wick, at Furman’s clay pits, Sayreville, New Jersey. They are of
special interest because they were collected from near the base of the
Raritan formation, at a horizon which has rarely yielded invertebrate
fossils. The species is a very peculiar and distinet one, and is quite
different from any other Corbula in the faunas of the New Jersey
Cretaceous beds. (Weller)

Stephenson (1948, p. 143) questionably refers some specimens
from the Raritan section of the Bethards well near Berlin, Maryland,
to this speecies.

Range in New Jersey—
RARITAN: 1c

Range outside New Jersey: Maryland 1
Type—Sayreville, N, J.; Chicago 10833,

Corbula manleyi duplex Richards 1943
Plate 42, Figure 6

Corbula manleys duplex Richards, 1943, p. 21, pl. 6, fig. 6.

Description.—Similar in size and shape to C. manleyi Weller, but
characterized by its more irregular striations, many of which appear
to consist of double bands separated by an interspatial groove. Length
10 mm; width 15 mm. (Richards)

Range in New Jersey—

RARITAN: l1a

Type.~—~Sayreville, N. J, NJSM 10537,
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Corbule bisulecata, Groot, Organist and Richards, 1954, p. 48, pl. 5,

fig. 10,

Description—The dimensions of a partially restored specimen,
a plaster cast taken from a natural mould, are: length, 13.5 mm.;
height, 8 mm.; thickness, 6.5 mm. Shell subcuneate behind, full and
rounded in front. Beaks smali, incurved, situated back of the middle,
pointing posteriorly. Antero-cardinal margin long, straight near the
beaks and curving gently downward in front, subparallel with the
basal margin ; anterior margin regularly rounded ; basal margin nearly
straight, curving upward in front; postero-basal extremity angular;
post-cardinal margin eoncave. Valves strongly ventricose in front,
compressed behind, the ventral margin of the right valve overlapping
that of the left and its posterior extremity more produced, beaks of the
_ two valves subequal; an angular umbonal ridge is present on the
right valve, with a narrow slightly concave post-umhonal slope; on
the left valve the umbonal ridge is obsolete. Surface of the valves
marked by rather fine, concentric lines of growth.

Perfect internal casts are subcuneate, but not so greatly pro-
duced posteriorly as the shells, the museular impressions are con-
spicuous the whole area of the casts between the museular impres-
sious and the pallial line being strongly inflated. (Weller)

Remarks—Various casts have been referred to this species by
Weller; however, Stephenson questions their identification.

Range in New Jersey— '

MAGOTHY: 5, 6
MERCHANTVILLE: 8, 10, 15
WOODBURY: 24

Range outside New Jersey: Delaware, Maryland, North Carolina.
Type—Snow Hill, N. C. probably lost.

Corbula foulkei Liea 1861
Plate 38, Figures 1, 5, 14

Corbula foulkei Lea, 1861, Proe. Acad. Nat. Sei. Phil.,, p. 149,

Corbula subcompresse, Whitfield, 1886, p. 180, pl. 23, fig. 26.
(not of Gabb.)
Corbula foulkei, Weller, 1907, p. 640, pl. 72, figs. 23-26.

Description.—The dimensions of a nearly complete individual, a
plaster cast taken from a natural mould, are: length, 12.5 mm.;
height, 3 mm. ; thickness, 6 mm, The dimensions of the perfect internal
cast of the same individual are: length, 11 mm.; height, 8 mm.; thick-
ss, 5.5 mm. Shell subtriangular in outline; the beaks slightly in
front of the center, moderately ineurved, pointing a little forward.
Hinge-line arcuate; anterior and posterior cardinal margins sloping
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Corbula lorillardensis Welier 1907
Plate 39, Figures 1-3

Corbula lorillardensis Weller, 1907, p. 637, pl. 72, figs. 9-14.

Description~The dimensions of an internal cast are: length, 10.5
mm,; height, 5.5 mm,.; thickness, 4 mm, Shell elongate subovate in
outline, broader in front than behind; the beaks central or a little
in front of the center, broadly obtuse, a little incurved; right valve
overlapping the left along the ventral margin. Anterior and pos-
terior cardinal margins sloping downward in front and behind the
beak, meeting at an angle of about 142°; anterior margin regularly
rounding from the cardinal into the basal margin ; basal margin long,
gently convex; postero-basal extremity angular; posterior margin
nearly vertically truncate, sometimes slightly oblique; the post-eardi-
nal extremity angular or subangular. Surface of the valves strongly
convex from the dorsal to the ventral margins, slightly convex longi-
tudinally across the greater portion of the central part of the shell, and
eurving rather abruptiy to the anterior margin; an angular umbonal
ridge passes from the beak to the postero-basal extremity; the post-
umbonal slope abrupt, usually a little concave; the posterior ex-
tremity of the right valve compressed and a little produced. Surface
of the shell, as seen in impressions of the exterior, marked by rather
fine, more or less irregular, concentrie lines of growth, which become
more conspicuous near the ventral margin and upon the post-umbonal
slope. In the casts the surface is smoother, the umbonal ridge is less
angular and the muscular impressions are inconspicuous,

Remarks—This is the commonest member of the genus in the
nodules at Lorillard, and ean be recognized from all other species in New
Jersey, by its elongate form, with the dorsal and ventral margins
more or less subparallel. (Weller)

Range in New Jersey—
WOODBURY : 18, 24
Pype.— ?

Corbula bisvlcata Conrad 1875
Plate 38, Figure 7; Plate 39, Figure 4
Corbula bisulcata Conrad, 1875, Kerr’s Geol. N, Car., App., p. 11,
pl. 2, figs. 13-14.
Corbule foulkei, Whitfield, 1886, p. 180, pl. 23, figs. 27-29,
{not C. foulkei Lea,
Corbula bisulcata, Wellér, 1907, p. 638, pl. 72, figs. 15-22,
Corbula bisulcate, Gardner, 19186, p, 711.
Cordula bisulcata, Stephenson, 1923, p. 343, pl. 86, figs. 6-12.
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symmetrically on either side of the beak, and meeting at an angle
of about 122°; anterior margin rounding from the cardinal into the
basal margin ; basal margin moderately convex, curving upward more
abruptly in front than behind; postero-basal extremity angular; pos-
terior margin obliquely truncate, meecting the post-cardinal margin
in a broadly obtuse angle. Valves moderately and subegqually convex,
with an angular umbonal ridge; middle portion of the valve gently
convex, the surface eurving somewhat abruptly to the antero-cardinal
margin ; post-umbonal slope narrow, concave rather abrupt. Surface of
shell marked by ineonspicuous lines of growth. In the internal cast the
beaks are broader and blunter, and the left valve seems to be slightly
more convex than the right; the museular impressions are strongly
impressed, indicating a thickening of the shell at.these points, and
giving to the area between them and the pallial line a somewhat in-
flated appearance.

Remarks—The specimen which has been used as the basis for the
preceding description is a very perfect internal cast with the aceom-
panying natural mould of the exterior from which a cast has been
taken to show the external features of the shell, This east has the
right valve complete except for a slight restoration along the ventral
margin, the left valve being less complete. This specimen has been
compared with the type of the species, which has never been illustrat-
ed, and the agreement is close except that the speeimen here illustrat-
ed is larger. The ecasts of this species somewhat resemble those of
C. bisulcata, but the central portion of that species is much more in-
flated, with more deeply impressed muscular impressions., Whitfield’s
illustration of C. subcompressa, on comparison with the type of that
species, proves to be entirely different, and the speeimen from which
it was drawn is believed to be an example of C. foulkei. {Weller)

Range in New Jersey—

MERCHANTVILLE: 16
WOODBURY : 19, 22, 24

Type.—Haddonfield, N. J.; ANSP 18766,

Corbula crassiplica Gabb 1860
Plate 38, Figure 6

Corbula crassiplica Gabb, 1860, Jour. Aead. Nat, Sei. Phil., 2nd ser.,
vol. 4, p. 394, pl. 68, fig. 25,

Corbula crassiplica, Whitfield, 1886, p. 178, pl. 23, fig. 30.
Corbula crassiplica, Weller, 1907, p. 641, pl. 72, figs. 27-28.
Corbula crassiplica, Gardner, 1916, p. 713, pl. 43, figs. 6-7.
Corbula crassiplica, Stephenson, 1941, p. 234, pl. 44, figs. 16-17.
Corbula crassiplica, Wade, 1926, p. 96, pl. 31, figs. 9, 13.
Corbula crassiplica, Groot, Organist and Richards, 1954, p. 48,
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Description—The dimensions of a right valve are: length, 6 mm.;
height, 5 mm. Shell subtriangular in form. Beaks Jarge, inflated and
enrolled, situated a little in front of the middle of the shell. Hinge-
line areuate; antero-cardinal margin sloping rather abruptly for-
ward to the anterior extremity of the shell helow the middle; basal
margin eonvex anteriorly through the greater portion of its length,
becoming conecave hehind; postero-hasal extremity angular; posterior
margin short, vertically truncate, eurving rather abruptly abeve into
the long sloping postero-cardinal margin. Right valve strongly
ventricose, with an angular umbonal ridge which is faint or obsolete
towards the heak, hecoming eonspicuous as it approaches the postero-
basal angle of the shell; in front of the umbonal ridge in the lower
half of the shell is a rather narrow but distinet sinus which forms
the posterior sinuosity in the basal margin; the post-umbonal slope
concave. Surface of the valve marlked with nine or ten strong, round-
ed, elevated. coneentriec costae, whick continue from the anterior
margin of the shell to the sinus in front of the umbonal ridge, the
interspaces about equaling the ribs in width. On the umbo the con-
centric markings are reduced rather abruptly from the strong costac
to fine concentric lines; passing over the umbonal ridge and down the

posterior slope, are rather fine, sublamellose, concentric lines of

growth, Left valve much less ventricose than the right and the heak
much less produced, the surface marked only with more or less ir-
regular concentrie lines without the strong costae.

Remarks~—This species has a long range in the Cretaceous heds
of New Jersey, and can always be easily recognized by the peculiar
markings of the right valve which can frequently be seen as impres-
sions in the matrix. The species is quite characteristic of the Wood-
bury clay, in which formation it sometimes oceurs in great numbers.
In most of the other formations, however, it is comparatively rare,
The only other New Jersey species with which it is in danger of being
confused is €. cliffwoodensis which is mnch larger and lacks the sinus in
front of the umbenal ridge. (Weller)

Range in New Jersey—

MERCIANTVILLE: 8, 10, 14, 15, 16
WOODBURY : 18, 22, 24
WENONAH: 34, 35

MT. LAUREL-NAVESINK : 46, 54
RED BANK: 59, 60

Range outside New Jersey: Delaware, Maryland, Georgia,
Alabama, Mississippi, Arkansas, Texas,

Type—""from a cut in the Memphis and Charleston Railroad
where it crosses the Tennessee and Mississippi state line.”’
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Corbula cliffwoodensis Weller 1907
Plate 38, Figure 2

Corbula dliffwoodensis Weller, 1907, p. 643, pl. 72, figs. 29-30.

Description—The dimensions of an internal cast of a right valve
are: length, 9.5 mm.; height, § mm.,; convexity, 3.5 mm, Shell sub-
triangular in outline; the heak large and broad, incurved. Hinge-line
arcuate; antero-cardinal margin sloping abruptly downward to below
the middle of the valve; anterior margin rounding from the anterior
extremity of the hinge-line into the basal margin; basal margin con-
vex; postero-basal extremity sharply rounded; post-ecardinal margin
concave. Right valve strongly ventricose in the middle, rounding
abruptly to the anterior and antero-cardinal margin, with an angular
umbonal ridge extending obliquely backward from behind the beak
in & conecavely enrved line to the postero-basal extremity ; post-umbonal
slope abrupt, concave; the valve compressed towards the posterior
extremity. Surface of the right valve marked by strong, rounded, con-
centric ribs, which originate at the antero-cardinal margin, grow
stronger in the middle of the shell and become obsolete just before
reaching the umbonal ridge; about 26 of these ribs are reeognizable
on a shell § mm. in height, which regularly inerease in strength from
the umbo to the ventral margin; post-umbonal slope marked only by
concentric lines of growth. {Weller)

Bemarks—Only the right valve of this species has been observed.
It is a close ally of C. crassiplica, but grows much larger, with com-
paratively finer concentric ribs, and it lacks the distinet suleus in
front of the umbonal ridge. The speeimens are all internal ecasts and
impressions of the exterior.

Range in New Jersey—
MAGOTHY: 5

Type.—Cliffwood Point, N. J. NJSM 9579,

Corbula jerseyensis Weller 1907
Plate 38, Figure 3

Corbula jerseyensis Weller, 1907, p. 644, pl. 72, figs. 37-38.

Description—The dimensions of a perfect internal cast are: length,
6 mm.; height, 4 mm, ; thickness, 3 mm. The dimensions of a larger
left valve are: length, 9 mm.; height, § mm. Shell ovate-subeuneate
in outline, the ventral margin of the right valve overlapping the left;
beaks subcentral, pointing slightly forward, that of the right valve a
little more elevated and sharper in the cast than that of the left.
Hinge-line arcuate; anterior and posterior cardinal margins sloping
symmetrically from the beak, where they meet in an angle of about
120°; anterior margin regularly rounded; ventral margin gently
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convex; postero-basal extremity angular; posterior margin truncate
below, subangular above or eurving into the postero-cardinal margin,
Valves gently convex in their central portion, the surface curving
abruptly to the antero-cardinal border; posteriorly an angular um-
bonal ridge separates the body of the shell from the post-umbonal
slope; post-umbonal slope short, abrupt, concave. Surface of the
shell nearly smooth, marked only by fine, inconspicuous lines of growth
which become a little more prominent on the post-umbonal slope. In
the cast the angular umbonal ridge of the exterior of the shell is
nearly or quite obsolete, and the musenlar impressions are inconspicu-
ous. {Weller)
Range in New Jersey—
MAGOTHY: 5

Type.—-Cliftwood Point, N. J. NJSM 9578,

Corbula swedesboroensis Weller 1907
Plate 38, Figure 4

Corbula swedesboroensis Weller, 1907, p. 644, pl. 72, figs. 33-36.

Description.—The dimensions of a nearly perféet right valve are:
length, 12.5 mm.; height, 9 mm.; convexity, 3.5 mm.; a larger im-
perfect valve is 15 mm. in length. Shell subovate in outline ; the beak
in front of the middle, rather small, a little ineurved, pointing for-
ward. Anterior and posterior cardinal margins meeting at the beak
is an angle of about 133°; anterior margin regularly rounded from the
cardinal to the basal margin; ventral margin gently convex, with a
slight sinuosity just in front of the posterior extremity ; postero-basal
extremity angular; posterior margin short, truncate, stightly oblique ;
postero-cardinal extremity obtusely angular; postero-cardinal mar-
gin nearly straight. Right valve with a low, angular, slightly sigmoidal
umbonal ridge; the most prominent portion of the valve below the
beak, the surface curving somewhat abruptly to the antero-cardinal
margin and more gently towards the nmbonal ridge, just in front of
which, in the lower half of the shell, is a shallow and inconspicuous
sinus; post-umbonal slope rather gentle, concave. Surface of the valve
matrked by fine, coneenirie costee, which become more pronounced
towards the ventral margin and upon the post-umbonal slope. Left
valve not known.

Bemarks—This species is deseribed from a nearly perfect right
valve, from the Marshalltown clay-marl near Swedesboro. The shell
substance is preserved and all the external characters are clearly
visible. The shell resembles . subgibbosa Con., in general form, but
has the beaks pointing forward instead of posteriorly, as in that
speeies. It also resembles the original illustration of €. subcompressa
Gabb, but it has the heak further forward and the posterior margin
less obligue,
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A single internal cast of Corbule from the Cliffwood clay has
been referred to this species; the beak is somewhat more obtuse, the
umbonal ridge less angular, and the posterior margin somewhat nar-
rower than in the specimen preserving the shell, but these are all
differences whieh might be expected in a cast of the inferior of the
shell. Another somewhat distorted internal cast from the Woodbury
clay near Haddonfield, is also placed in this same species. Both of
these internal casts retain traces of the concentric surface markings,
which agree closely with those of the sheil itself. (Weller)

Range in New Jersey—

MAGOTHY: 5, 6
MERCHANTVILLE: 8 .
WOODBURY: 24
MARSHALLTOWN: 28

Type~—Near Swedesboro, N. J.; NJSM 9653.

Corbula greywaczi Richards 1943
Plate 40, Figure 10

Corbula greywaczt, Richards, 1943, p. 22, pl. 4, fig. 10.
Description.—Shell small, trigonal in outline, moderately inflated.
A narrow, sharply defined earina-ridge extends from the beak to the
posterior extremity; beak prominent, incurved, about 2/5 the length
of the shell from the anterior extremity; posterior part of the shell
more pointed than the anterior. Shell surface covered with even con-
centrie ridges. Length 5.0 mm. ; width 7.5 mm. (Richards)
Remarks—The shell is smaller than €. manleyi Weller, less elon-
gate with a less prominent ridge and with mare even concentric ridges,
It is closer to C. lafone Stephenson from Banquereau, Nova Scotia,
but has coarser ridges and a slightly more prominent carina-ridge.

Named in honor of Mrs. Kathryn B. Greywacz, Curator of the
New Jersey State Museum.

Range in New Jersey—
RARITAN: 1a

Type—Sayreville, N. J. NJSM 10543 (squeeze of type ANSP
15662),

Caryocorbula ? ovisana Stephenson 1953

Plate 45, Figure 11

Caryocorbula ovisane Stephenson, 1953, U. 8. Geol, Surv. Prof. Paper
242, p. 129, pl. 32, figs. 9-15, 1952 = 1953,

Caryocorbula ? ovisana Stephenson, 1954, p, 34, pl. 7, fig. 26.
Description—‘This species is represented by one incomplete ex-
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ternal mold of a right valve from the southern pit of the New Jersey
Clay Products Co. (USGS 19014). The following description is based
on this specimen. Shell small, subtrigonal in outline, strongly in-
flated. Beak not preserved but obviously ineurved and situated well
forward of the midlength, Umbonal ridge curved, obtusely subangular
in cross section. Posterodorsal slope steep, sinuous, divided centraily
by a low radial ridge; the surface between this ridge and the nmbonal
ridge is broadly coneave. Anterior margin sharply rounded; ventral
margin broadly rounded; posterior margin subangular below at end
of umbonal ridge, followed above by a short truncation inclined
forward. Surface regularly ornamented with pronounced concentrie
ridges whieh toward the margin number 8 or 9 in a radial distance
of 5 mm. The ribs end abruptly rearward near the umbonal ridge,
beyond which, on the posterocdorsal slope, only growth lines are pre-
sent.

Dimensions of the external mold which lacks a little of including
the full length: Length 11 mm, height from 7 mm, convexity about
3 mm.”’ (Stephenson)

Range in New Jersey—

RARITAN: 1b

Range owiside New Jersey: Texas (Woodbine formation).

Type—4.2 miles northeast of Savoy, Fannin County, Texas
(on Sheep Creck); USNM 105535,

Famiiy Saxicavidae
Panopea decisa Conrad 1853
Plate 38, Figure 8; Plate 39, Figure b

Panopaca decise Conrad, 1853, Jour. Acad. Nat. Sci. Phil., 2nd ser.,

vol. 2, p. 275, pl. 24, fig. 19,
Panopea decisa, Whitfield, 1886, p. 181, pl. 24, figs. 5-8.
Panopea decisa, Weller, 1907, p. 646, pl. 73, figs. 3-5.
Panopea decisa, Gardner, 1916, p. 721.
Panopee decisa, Wade, 1926, p. 98, pl. 32, figs. 8-9.
Panopee decisa, Groot, Organist and Richards, 1954, p. 48, pl. 5, fig. 11

Description—The dimensions of a large specimen are: length,
about 80 mm,; height, 51 mm. ; thickness, 35 mm. Shell more or less
subelliptical in outline, widely gaping behind and clesed in front.
Beaks central or a little in front of the center of the shell, moderately
large and incnrved. Hinge-line nearly straight; anterior margin
rounded, its greatest extension below the middle; basal margin nearly

straight or gently convex ; usually subparallel with the hinge-line ; pos-
terior margin curving more or less abruptly upward and backward from
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the basal margin, obliquely truncate below, rounding into the cardinal
margin above. Valves rather ventricose, with a rounded, oblique, an-
terior, umbonal ridge becoming broader and meore or less obsolete
below ; from the umbo the surface slopes rather abruptly in front and
gently behind; from the posterior side of the heak a rather broad,
shallow, indefinite sinus extends obliquely backwards towards the pos-
terobasal angle, usually becoming obsolete int the outer portion of large
individuals. Surface of the shell marked by strong, more or less
irregular, coneentrie undulations.

Remarks—This species has a rather long range in the New Jersey
Cretaceous beds, but it is most characteristically a member of the
Merchantville fauna. It reaches iis largest size at this horizon, those of
the higher formations rarely exceeding 50 mm. in length, and usually
being even smaller than this. (Weller)

The most closely related species are probably P. elliptica Whit-
field from the Manasquan formation {Eocene) of New Jersey and
P, monmouthensis from the Monmouth formation of Maryland.

Bange in New Jersey—

MAGOTHY: 5

MERCHANTVILLE: 8, 10, 14, 15, 16, 17
WOODBURY : 20, 24

WENONAH: 35

MT. LAUREL-NAVESINK : 37, 40, 47
RED BANK : 59

Range outside New Jersey: Delaware, Norith Carolinaz, South
Carolina, Georgia, Mississippi.

Type.—Burlington County, N, J., ANSP 16380.

Family Gastrochenidae
Gastrochaena whitfieldi Weller 1907
~ Plate 38, Figure 9
Gastrochaena whitfieldi Weller, 1907, p. 648, pl. 73, figs. 10-12.

Description—Diameter of the tube 14.5 mm. at its larger, closed
extremity, decreasing to 11 mm. in a distance of 22 mm. Shell
broadly gaping ventrally and posteriorly, the beaks anterior; the di-
mensions of the type speeimen are: length, 16 mm, ; height, 8.5 mm.
Valves somewhat twisted, subtriangular in outline, truncated behind
and pointed in front, but with the anterior pointed extremity inflected
almost at a right angle so that in lateral view the valves appear to be
quadrangular, the dorsal margin gently convex posteriorly. A low,
obtusely angular, very oblique umbonal ridge extends from the heak
to the postero-basal angle, below this ridge the surface is slightly
concave to the ventral margin, above it is convex nearly to the dorsal
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margin where it becomes a little concave. Surface of the shell marked
by fine, concentrie lines of growth which bend upward abruptly at the
oblique umbonal ridge ; upon the ventral region and especially upon
the inflected anterior extremities of the valves, the markings become
somewhat sublamellose.

Remarks—This species is based upon a single very perfect cast
of a complete shell, with a partial impression of the external surface
showing the surface markings. A cast of the inner portion of the
tube was also originally preserved, but this has been partially de-
stroyed in removing the shell. The tube differs from those in the
Vincentown limesand which have been deseribed as G. americana,
and of which the shell has never been cbserved, in its less slender form
and in the absence of the conspicuous, irregular annulations. {Weller)

Bange in New Jersey—

NAVESINK: 46

Type~-Walnford, N. J., NJSM 7580,

Gastrochaena linguiformis Weller 1907
' Plate 38, Figure 11
Gastrochaena linguiformis Weller, 1907, p. 649, pl. 73, fig. 9.
Gastrochaena Linguiformis, Groot, Organist and Richards, 1954, p. 48.

Description—Tube of the type specimen with a diameter of
11 mm. Dimensions of the right valve: height, 7.3 mm. ; length, about
19 mm. Valves of the shell linguiform, the dorsal and ventral mar-
ging nearly straight and subparallel, the posterior margin regularly
rounded, the anterior margin not preserved in the type. Right valve
gently convex throughout, the left valve a little more convex and
somewhat twisted. Valves marked by concentric lines of growth.
(Weller)

Remarks—This species may be easily distingunished from . whit-
fieldi by its more elongate and linguiform valves and the rounded
posterior margin. It is too poorly preserved for comparison with
other species.

Eange in New Jersey—

MERCHANTVILLE: 10, 16
Range oulside New Jersey: Delaware,
Type.—*

Kummelia americana (Gabb) 1860

Gastrochaena americana Gabb, 1860, Jour. Aead. Nat. Sei. Phil., 2nd
ser., vol. 4, p. 393, pl. 68, fig. 20.

Gastrochaena emericane, Whitfield, 1886, p. 203, pl. 26, figs. 17-18.

Gastrochaena americane, Weller, 1907, p. 649, pl. 73, fie. 13.

Guastrochaena emericane, Wade, 1926, p. 99, pl. 32, figs. 5-7.

Kummelio americana, Stephenson, 1937, Jour. Wash, Aead. Seci., vol.
27, pp. H8-64, figs. 1-8,
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Description,—Tubes solitary, elongate-conieal, the larger extremity
rounded ; attaining a length in the largest examples of 75 mm., and
a maximum diameter of about 12 mm. ; the minor diameter is usually
about 5 or 6 mm.; diameter inereasing gradually and more or less
irregularly, usually being 1 mm. in a length of from 6 mm, to 16 mm.
Surface irregularly marked by apnular wrinkles and constrictions
arising from what have been the rounded extremity of the tube at
different stages of its growth. Some speeimens have almost the ap-
pearance of worn specimens of Orthoceras, but with the septa convex
towards the larger instead of the smaller extremity. No remains of
a bivalve shell have ever been observed. (Weller)

Remarks—This species, although reported only from the Vincen-
town formation of New Jersey, is known from the Cretaceous of Dela-
ware (1), Mississippi and Tennessee.

Type—Timber Creek, N. J., ANSP 13403,

Pholas cithara Morton 1834
Plate 39, Figures 7, 9

Pholas cithara Morton, 1834, Synop. Org. Rem, Cret. Gr. U.S,, p. 68,
pl. 9, fig. 10.

Pholas cithara Whitfield, 1886, p. 187 (part). Not pl. 25, fig. 16,

Pholas cithara Weller, 1907, p. 651 (part). Not pl. 74, fig. 7.

Pholadidea ? cithare Stephenson, 1923, p. 350, pl. 87, figs, 14-15.

Pholas cithara, Groot, Organist and Richards, 1954, p. 48,

" Description.~‘Shell subovate-elongate in outline, narrowest pos-
teriorly, inequilateral, equivalve, moderately convex, fullest anter-
iorly, becoming rather strongly compressed posteriorly. Beaks broad,
not strongly prominent, ineurved, prosogyrate, situated about one-
fourth the length of the shell from the anterior extremity. Dlimen-
sions: Length about 20 mn.; height about 10 mm,; convexity, 5 mm,
Hinge line straight. Antero-dorsal margin apparently convex; an-
terior margin rather sharply rounded; ventral margin slightly con-
vex, subparallel to the hinge line; posterior margin slightly rounded.

A sharply impressed line extends from the beak obliquely down-
ward and backward to the middle of the ventral margin, dividing the
surface into two areas; the forward area is marked by about 20
rather fine, acute growth ridges; the posterior area immediately back
of the impressed line is marked by an equal number of similar
growth ridges which join the impressed line at a broad obtuse angle
to the growth ridges in front of it, and which become obscure on the
postero-dorsal slopes; just back of the impressed line the surface is
cancellated by about six radiating lines which hecome obseure poster-
iorly; these radiating lines are a little weaker than the growth
ridges.”” (Stephenson.)

Remarks—According to Stephenson, the speeimen figured by
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Whitfield as Pholas ctthara is not similar to Morton’s type and should
properly be referred to Pholas (7} pecterosa Conrad. The specimen
fizured by Weller (Plate 47, figure 7) as P. cithare from the Wood-
bury clay at Lorillard is also not that species and is deseribed in this
report as P. lorillardensss.

Range in New Jersey—1

Range outside New Jerscy: Delaware ?, North Carelina,

Type—"'Blue Marl of Monmouth County.”’

Pholas pectrosa Conrad 1852
Plate 39, Figure 10
Pholas pectresa Conrad, 1852, Proc. Acad. Nat. Sei. Phila., p. 200,
Pholas cithara, Whitfield 1886, p. 187, pl. 25, figs. 14-16 (part)
Plolas eithara, Weller, 1907, p. 651, pl. 74, fig. 7 (part)
Pholas pectrosq, Gardner, 1916, p. 724, pl. 44, fig. 1.
Pholas pectrose, Stephenson, 1941, p. 251, pl. 45, figs. 1-2.

Description.—* Ovate cuneate; anteriorly inflated, contracted in
the middle; posterior side cuneiform; disk with radiating ribs, larg-
est anteriorly, and interrupted by eoncentric furrows; anterior side
very short, margin obtusely rounded or subtruncated; basal margin
rounded antediorly, contracted medially, straight posteriorly.”’
{Conrad)

Remarks—Confused with P. eithara and P. lorillardensis. For
further discussion see under those species. In view of the confusion
in this genus, it is difficult to determine the range of the various
species.

Range in New Jersey—

MERCHANTVILLE ¢2: 8

WOODBURY ?:18,20

WENONAH 7:34, 35

TINTON :63
Range outside New Jerscy: Maryland, Mississippi, Texas.
Type—Tinton Falls, N. J.; ANSP 16272,

Pholas lorillardensis Richards new species
Plate 39, Figure 6
Pholas cithare Morton, Weller, 1907, p. 651 (part), pl. 74, tig. 7.
(Not P, cithare Morton, 1834).

Description—Shell ovate in outline as in illustration. Growth
lines fine near beak, becoming eoarser toward the margin of the shell,
Closcly resembles Pholas cithara Morton with which it has been con-
fused, but differs by being more truncate and by its coarser sculp-
ture, Dimensions: 31 mm. by 16.5 mm.

Eemarks—The type is represented by a cast and mold. It was re-
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ferred to Pholas cithara Morton hy Weller (1907). However, Stephen-
son (1923, p. 351) questions its identity with that species. Therefore
the new name is proposed.

Range in New Jersey—
WOODBURY : 18

Type—Lorillard, N. J. ; NJSM 9597.

Family Pholadidae
Xylophagelia irregularis {Gabb) 1860
Plate 39, IMgures 17-19

Teredo {1hialis Morton, 1834, Synop. Org. Rem, Cret. Gr. U.S,, p. 68
(in part).
Teredo irregularis, Gabb, 1860, Jour. Acad. Nat. Sei. P’hil., 2nd ser.,
vol. 4, p. 393, pl. 68, fig. 19.
Teredo contorta, Gabb, 1861, Proc. Acad. Nat. Sei. Phil., p. 323.
Teredo irregularis, Whitfield, 1886, p, 191, pl. 25, figs. 18-19.
Teredo irregularis, Weller, 1907, p. 656, pl. 74, figs. 1-3.
Teredo trregularis, Gardner, 1916, p. 729.
Xylophagella irregularis, Stephenson, 1941, p. 247,
Description—Tubes as shown by their casts gregartous, exceed-
ingly tortuons and contorted, sometimes annulated, increasing grad-
nally in size from their point.of origin, the larger cnes reaching a
diameter of 10 mm. or more. Shell subglobular, cordate in outline
from in front, the beaks a little in front of the middle of the hinge-
line, widely gaping behind and open in front; the postero-cardinal
extremity somewhat produced in a rounded lobe. Anterior margin
" rounding from the hinge-line above into the upper margin of the
large, deep, subrectangular, antero-basal hiatus which reaches above
the mid-height of the shell; basal margin short; posterior margin
obliquely subtruncate below, bent abruptly backward near the hinge-
line, and continuing around the postero-cardinal lobe of the shell.
Valves ventrieose, the beaks prominent, much elevated above the hinge-
line and strongly incurved or enrolled; the surface curving steeply
towards the antero-cardinal extremity and then deflected shortly
before reaching the margin, curving less abruptly to the postero-car-
dinal extremity. In the casts a very deep and prominent furrow
passes from the hinge-line just back of the heaks to the posterior
margin just below the posi-cardinal Iobe of the shell; another faint
groove which is less conspicuous upon the larger individuals, erosses
the post-umbonal slope in a nearly vertical direction from the lower
margin of the deep groove already described behind the beaks to the
posterior extremity of the basal margin; surface of the anterior half
of the shell, as shown in impressions of the exterior, marked by ex-
ceedingly fine, regular, coneentric strize, parallel with the shell mar-
gin, 20 or more of which occupy the space of 1 millimeter. These
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strim towards the antero-cardinal extremity, ave ecrossed by finer
radiating strie, which produce an exceedingly fine reticulate pattern
upon the shell surface. Markings of the posterior half of the shell
unknown. (Weller)

Remarks—Casts of the irregular burrows of this species are some-
times of ecommon occurence in the Merchantville eclay, penetrating
masses of fossi! wood, and on tracing these burrows to their ter-
mination, casts of the shell can usually be found, sometimes in excel-
lent condition. Some masses of the tubes are all much smaller than
those in other masses, but all the tubes in one group are usnally of
approximately the same dimensions. 1t was at first thought possible
that the different sized tubes indicated different speecies, but the shells
are all essentially the same, whether from large or small tubes, in all
masses observed in the Merchantville clay-marl. A mass of essen-
tially identical tubes has been found in the Marshalltown clay-marl,
however, associated with many individuals of Marfesie bisuleata,
which have a very different shell, described in this report as Turnus
Kiimmels, Other similar tubes occur sometimes in the Navesink marl,
but the accompanying shells have not been observed; these tubes,
however, seem to be straighter, and they probably belong to another
species,

The type speeimen of 7. trregularis is without data as to locality
or horizon, and the description of the shell itself is too mecagre to be
of any use in identification. Inasmuch, however, as the Merchanville
clay-marl! is the horizon where burrows of this sort most frequently
oceur, and as Gabb described numerous fossils from this horizon in
Burlington County, New Jersey, it is altogether probable that the
type speeimen is specifically identical with the shell here deseribed.

Morton evidently applied the name Teredo tibialis to all the
Teredo-like tubes he found in New Jersey, but the name is still
retained for the tubes like those which he illustrated, which are found
only in the Vincentown limesand. The specimens which he referred to
from ‘‘the friable marls’’ which are preserved as ‘‘casts in lignite'’
were in all probability representatives of the species T. frregularis.

The type of Teredo contorte Gabb, which is preserved in the col-
lection of the Philadelphia Academy of Secience, has been carefully
compared with examples which are here referred to 1. irregularis, and
there can be no doubt as to their speeific identity; it is also without
doubt a Merchantville clay marl specimen, and it is safe to conclude
that it is a synonym of 1. irregularis. (Weller)

Stephenson (1941, p. 247) places this species in the genus Xylopha-
gella.

Range in New Jersey—

MERCHANTVILLE: §, 11, 14, 16
WOODBURY : 20
Range vutside New Jersey: Delaware, Maryland.
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Type—(X. irregularis) New Jersey ; ANSP 15900,
(T. contorte) Burlington County, N. J.; ANSP 15908,

Xylophagella kummeli (Weller) 1507
Plate 39, Figures 11, 12

Turnus kummeli Weller, 1907, p. 652, pl. 74, figs. 4-6.
Xylophagelln kummeli, Stephenson, 1941, p. 249.

Descriplion.—Tubes penetrating masses of wood, exceedingly tor-
tuous and contorted, gradually increasing in size from their point of
origin and so far as observed, reaching a maximum diameter of 3 mm.
The dimensions of a large shell are: length, 10 mm.; height, 9 mm.;
depth of one valve, 5.5 mm. The hinge-line is about .7 of the total length
of the shell. In anterior view the shell is cordate in outline, cach valve
being irregularly subovate in lateral view. Beaks in front of the middle
of the shell, pointed and strongly incurved, umbones very prominent,
the valves compressed posteriorly and not gaping. The antero-basal
hiatus rectangular, large and deep, oceupying nearly the entire anterior
side of the shell, its upper margin two-thirds the total height of the shell
from the ventral margin. Ventral and posterior margins rounded.
Umbonal sulcus deep and narrow and slightly oblique, on each side
the surface of the valve is raised in a slight rib which becomes strong-
er, espeeially the posterior one, towards the ventral margin of the
valve. In the internal cast a shallow ill-defined furrow originates
on the posterior side of the beak and extends obliquely backward to-
wards the postero- ventral margin, beeoming almost obsolete as it ap-
proaches the margin. On the anterior side of the beak a narrower and
shallower, but more sharpiy defined furrow originates and continues to
the inner angle of the anterior hiatus of the valve. The finer surface
markings arc not well shown upon the internal cast, but they appar-
ently consist of fine and inconspicunous lines of growth.

Remarks—A single example of the species has been observed from
the Merchantville formation at Lenola. This specimen is a smaller one,
only 6.5 mm. in length, and is a very imperfect internal cast. So far as
can be determined it has essentially the same form and proportions as
the type, but the two furrows originating upon the anterior and pos-
terior sides of the beak can not be detected, and seem to have been
absent. This may be due to the smaller and possibly younger shell.
{Weller)

According to Stephenson, this should be referred to the genus
Xylophagelle but the specimen does not retain the surface character-
istics necessary for a critical comparison with other species of that
TENUS.

Range in New Jersey—
MERCHANTVILLE: 15
MARSHALLTOWN: 28

Type—Cotype—Chicago, 18548,
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Martesia cretacea (Gabb) 1860
Plate 38, Figure 12; Plate 39, Figure 8

Pholas cretecea Gabb, 1360, Jour. Acad. Nat. Sei. Phil, 2nd ser.,
vol. 4, p. 393, pl. 68, fig. 18,

Martesia crefacea, Gabb, 1876, Proc. Acad. Nat. Sci. Phil., p. 304.

Martesia cretacea, Whitfield, 1866, p. 190, pl. 25, fiz. 23. (Not figs. 20-
22.)

Martesia cretacea, Weller, 1907, p. 654, {Not figs. 8-11.)

2 Martesia cretacea, Gardner, 1916, p. 727.

Martesia cretaceq, Stephenson, 1941, p. 250,

Martesia cretacea, Groot, Organist and Richards, 1954, p. 49.

Description.—Shell small, subhemispherical in front, cuneate be-
hind, the heaks strongly ineurved, nmhbones prominent. The anterior
margin rounding regularly from the anterior extremity of the hinge-
line into the straight basal margin, posterior margin subtruncate, post-
cardinal margin sloping backward from the posterior extremity of the
hinge-line. Surface of each valve marked by a deep, narrow groove,
extending from the heak obliquely backward to the ventral margin
which it meets in front of the middle of the shell; in most individuals
a second groove close to and parallel with the first, but a little wider
and shallower, is introdueed a short distance below the beak and con-
tinues to the margin. The anterior region of the shell is marked by
fine costae which bend abruptly upward in front of the oblique grogves,
continuing to above the middle of the shell, where they make a nearly
reetangular turn and continue in a horizontal direction to the an-
terior margin, surrounding two sides of, and sharply differentiating,
a smooth, triangular, slightly raised area in the antero-ventral region
of cach valve. The posterior region of the shell is marked by broader,
rounded coste, parallel with the margin of the valves,

The dimensions of a speeimen of average size are: length, 7 mm.;
height, 4.5 mm, ; greatest thickness, 4.8 mm.

Remarks—-The name Pholas cretacea was originally applied to a
group of casts of the tubes of one of the Pholadidae, without any
knowledge of the shell characters. At a later date the original author
of the speecies deseribed a single individual of a shell and referred it
to the same species as the previously deseribed tubes ‘‘because it is
of about the proper size to form such tubes.”” In themselves, the tubes
of this group of pelecypods possess no characters which can be used
for specifie determination, and consequently the species Pholas crei-
acea, afterwards referred to the genus Martesia, may be considered as
founded npon the shell described by Gabb, Whitfield has illustrated
dabb’s specimen and redeseribed it, but he saw no additional speci-
mens. In the reeent eolleetions of the Survey 50 or more individuals
of this speeies have been observed in a fragment of fossil wood from
1 to 134 inches in diameter and 8 inches long. The entire surface of
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this wood is filled with the burrows of this species, and in each burrow
is a well preserved shell or the internal cast of a shell. These speei-
mens show some variation in several characters, but a comparison with
Gabb’s typeof M. cretacee has shown them to be not essentially dif-
ferent from that species. Some of the examples are shorter than usual
and consequently taper morc abruptly to the posterior extremity than
the average form, but the most important variation is the presence or
absenee of the supplementary oblique furrow in front of the primary
one extending from the beak to the ventral margin. In the majority
of individuals this furrow is present and its absence is more apt to be
a feature of the smaller and presumably younger shells. In a few
speetmens of nearly maximmun size this furrow is nearly obsolete,
being noticeable only near the ventral margin, and in one specimen
it is absent from one valve althongh faintly indieated on the other
{Weller)
Range in New Jersey—
MERCHANTVILLE: 15, 16
MARSHALLTOWN: 28

Range outside New Jersey: Delaware, Maryland 1
Type~~Near Union, Raritan Bay ; ANSP 15875.

Martesia cretacea magnatuba Richards 1943
Plate 43, Figures 1, 2

Martesia crefacea magnatuba Richards, 1943, p. 25, pl. 7, figs, 1-2

Description.—Similar in general appearance to M. cretacea (Gabb)
but considerably larger than any heretofore recorded Spemmen of
that speecies. (Richards)

Remarks—The type consists of a large piece of wood completely
replaced by limonite with nmmerous borings made by the elams. None
of the original shells are preserved, and it is therefore impossible to
rive an adequate deseription.

M. cretacea {(Gabb) was originally deseribed from a group of casts
of tubes without knowledge of shell characters. The new variety re-
sembies the type of M. crefacea in general appearance and preserva-
tion, but differs from it in size. The type of M. crefacer (ANEP
15875) measures 2.6 mm, in length and 0.9 mm, in greatest diameter
while the type and average specimen of variety magnatuba measures
3.0 mm. in length and 1.4 mm, in greatest diameter.

Gabb’s locality for M. cretacea was merely given as “‘ Raritan Bay,
N. J.77; however, the type at the Academy is labelled ‘‘near Tnion,
Raritan Bay, N. J."" This is probably part of the Merchantville forma-
tion.

(tabb subsequently deseribed a single individual of a shell {ANSP
- 2283) and referred it to the same species; no locality was given other
than “‘New Jersey.”’
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The New Jersey State Museum has specimens.of P. cretaces from
the Merchantville formation (T.enola, N. J.) and the Marshalltown
formation {Swedeshoro, N. J.) identified by Weller, and the Academy
has specimens from the Merchantville formation at Maple Shade, N, .J,,
and Merchantville, N. J.

In view of the close resemblance hetween the Raritan specimens
and Gabb’s original type and also in view of the probable long geolo-
gieal range of the species, it seems wisest merely to give a varietal
name to the new form whieh belongs to a slightly older geological
formation than the typical M. cretacea.

A relationship was also noted to M. constricte (Phillips) from the
Lower Cretaceous and basal Upper Cretaceous of England and with
M. prisca (Sowerby) from the Lower Cretaceous of England.

The large mass of tubes in the limonitized wood was collected by
Meredith E. Johnson and is the property of the New Jersey State
Museum. A few individual tubes from the same mass are in the col-
lections of the Academy of Natural Sciences.

Range in New Jersey—

RARITAN:1b
Type—Sayreville, N, J.; NJSM 10472, TARATYPE—ANSP
15872,
Goniochasma sp.
Plate 39, Figures 13-16
Mariesia cretacea Whitfield, 1886, p. 25 (part), pl. 25, figs. 20-22

(not fig. 23). (Not M. cretacea (tabb.)

Martesia cretacca Weller, 1907, p. 6564 (part), nl. 74, figs. 8-11 (%),
not synonomy. {Not of Gabh.}
Goniochasma sp. Stephenson, 1941, p. 250,

Description~—“One internal mold, figured by Whitfield, probably
ineorrectly as Mariesia crefacea (Gabb), and two internal molds
from the Marshalltown clay of New Jersey, figured by Weller under

the same name, also probably incorrectly, appear to helong in the sub-
genus Goniochasma.”” (Stephenson, 1941, p. 250).

Range in New Jersey—
MARSHALLTOWN: 28

Figured specimens—Swedeshoro, N. J.

Miscellaneous specimens

Stephenson (1954) noted and figured twelve pelecypods from the
Raritan formation at Sayreville, N. J. with only generic identification.
These were Breviarca spp. A and B, Pinna sp., Pedalion sp., Ezogyra
sp., Pecten {Camplonectes) sp., Fulpia sp., Cardium spp. A., B, and
C., Cardium (Granocardinm) sp., and ““‘Corbule’” sp.
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PLATE 1

Figure Page

1. Cliona cretacica Fenton and Fenton, Mullica Hill, N.J.

ANSP 2234 X 1 o ittitii et ie ettt e 29
2. C. cretacica Fenton and Fenton, Mullica Hill, N. J.

ANSP 2234 X 1 o oiiiittt it ettt it i e s 29
3. C. cretacica Fenton and Fenton, New Egypt, N.J.

NISM 8185 x4 ..vvvennnniainennnnn e e e e e 29
4. C. cretacica Fenton and Fenton, New Egypt, N.J.

INTSM 8185 X 34 veeervinereenn et teeniersitaiatnanaaeeaneaananeenns 29
5. C. cretacica Fenton and Fenton, Chesapéake and Delaware Canal

AN S X L ittt e et e e e e i 29
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PLATE 2

Figure Page
1-3. Corynella jerseyensis Howell n. sp. (TYPE), New Jersey,
PU 76407 X I ovvriniettiieeeerennasatineeessncaseosiensnsonnsnns 31
4,5. Coeloptychium jerseyensis Shimer and Powers (TYPE)
USNM 31176 X 1 o vureevneeienaneaaeinsenenseteassaanocesssnnsooans 30
6. Cliona microtuberum Stephenson 7 North of New Egypt, N.J.
NISM 9848 X Lo vutviteteiennteiteitetinerianneiinannnenuinns 29
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PLATE 3
Figure
1. Micrabacia cribraria Stephenson. Asbury Park, N. J. well

at 628-629 feet. NISM X G . ..iitriirr ittt iiirtieananans

2. M. cribaria Stephenson, Lorillard, N.J.

NISM 7964 X 4 ..ottt

3. Astrangia cretacea (Bélsche), Milam County, Texas

x 1 (after Wells) vvurivniiniii ittt iieeiiiieeinann

4. Trochocyathus woolmani Vaughan (TYPE) Mount Laurel, N.J.
well. ANSP 685 x 4 (corallum) ......... ... ... ..iiiiiiiiinnn..

5. Same specimen as Figure 4 x 9 (calyx) .......... ... ool

6. Another specimen, “much enlarged” (costae) ....................
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PLATE 4

Figure Page
1. Serpula circularis Weller (TYPE) Swedesboro, N.J.
INTSM 7702 X 3 tti et ittt it nenensenatosonsneasonsnonnenansssnnans 37
2. Hamulus wenonahanus Howell (TYPE) Marlboro, N.J.
INTSM 96808 X 2 ottt er e ettt e e aeeee e aenaeeea et reeenaeeeaaanananan 38
3. Hamulus falcatus (Conrad), Mount Laurel, N.J.
Well ANSP 6838 X 2 .ot iie ittt iine s et tiie v etnaereananns 317
4. H. falcatus (Conrad), Mount Laurel, N.J.
WLl IN TS M 683D X 2 o ittt ettt eeae s naeeaneeerraeaessennnan 37
5. Longitubus lineatus (Weller), Maple Shade, N.J.
ANSP 01 X 1 oottt ettt et raaeinaeeteraarnetenanaanes 40
6. H. falcatus (Conrad), Mount Laurel, N.J.
Well AN S 683 X 2 ittt ettt et et 37
1. H. falcatus (Conrad), Crosswicks, N.J.
AN S 15267 X 2 ottt ittt taeteerneecaenatnsetaaenanaoeennenenens 37
8. H. wenonahanus Howell, Marlboro, N.J.
NISM 9680 % 1.5 ..ttt ittt iiear e teraenenetoenssonsonnanssnsnnns 38
9. H. falcatus (Conrad) (COTYPE) Crosswicks, N.J.
ANSP 148918 X 2 oottt ittt it e e et 37
10. H. falcatus {Conrad), Maple Shade, N.J.
X 2 ittt e ettt e te et e ettt e aiaoans 37
11. H. falcatus {Conrad) (COTYPE) Crosswicks, N.J.
ANSP 14801b X 2 vttt it i ittt ettt e 37
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PLATE 5

Figure Page
1. Hamulus squamosus Gabb Maple Shade, N.J.
ANSP 17360 X 2 . iivteitiie et tteeeasennensnesoneasnasneenneansvans 39
2. H. squamosus Gabb, Tippah County, Miss.
ANSP 22688 X 2 o iiii ittt ittt e et e 39
3. H. major Gabb, Eufaula, Ala.
ANSP 14831 X L oottt ittt eeaenaareennneranannnneasanans 40
4. Filogranula jerseyensis Howell n. sp., New Jersey
PU 77354 X 5 ot ttiieiet ittt iereeitenntaseseasrseceneresnsanesnnsn 42
5. Longitubus lineatus (Weller), Maple Shade, N.J.
< PPN 40
6. Hamulus walkerensis Stephenson, Crosswicks, N. J.
ANSP 15085 X 1 4iuetriietietnaneentennsoanteanseaneoaneeeninrennns 39
7. Diploconcha cretacea Conrad, Maple Shade, N.J.
ANSP 16619 X 1.2 oiiiittiiiinitieeanaranansaenerssnnnneesonaanns 41
8. D. cretacea Conrad (operculum), Maple Shade, N.J.
X abouL 2 .. i e e 41
9. Hamulus walkerensis Stephenson, Crosswicks, N.J.
ANSP J5085 X 2 o ivttiitt it ee et et 39
10. H. walkerensis praecursor Howell, Maple Shade, N.J.
ANSP 16618a X 2 ooniiiitiriiie et iinrsesoneneeencenonaeenneserinnes 40
11. D. harbisonae Howell, Crawfords Corner, N. J.
NISM 7677 X 2 1 iiiittteiireeeennnenotonnaceossnuneeeeennnnsnsans 41
12. D. harbisonae Howell, Crosswicks, N.J.
ANSP 15425 X 1 centtieintineerennnaeaesousersseecsoescosansnnanans 41
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PLATE 6
Figure Page

1-3. Faujasia geometrica (Morton), Chesapeake and Delaware Canal, Del.
USNM 17753 (top, bottom and left side) x I......coiiviiiiiiiiiiis, 45

4-7. F. geometrica (Morton), Chesapeake and Delaware Canal, Del.
ANSP 1496 (top, bottom, left side and right side of TYPE) x1 .......... 45
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Figure
1.3,

4,5.

6-8.

9.12.

13, 14.

15-18.

PLATE 7
Page

Cardiaster marylandicus Clark, Brightseat, Prince Georges County, Md.
(top, bottom and side of TOPOTYPE) x 1 (after Clark) ............. 51

C. marylandicus Clark, Brightseat, Md.

(top and bottom of another specimen, probably TYPE) x 1
(after Clark) .....o oo et it ci e 51

C. smocki Clark, 2.5 miles northwest, Matawan, N.J.
NJSM, (left side, bottom and top of TYPE) x 1 (after Cooke, 1953) ... 50

C. hilli Cooke n. sp., Anacacho limestone, Cline Mountain, Uvalde

County, Texas
USNM 108792 (posterior end, top, left side and bottom of TYPE)

C. hilli Cooke n. sp., Cline Mountain, Texas
USNM 108792 (top and bottom of PARATYPE) x2 .................. 50

Hardouinia florealis (Morton), Chesapeake and Delaware Canal, Del.
ANSP 1495 x 1 {after Cooke, 1953) .. ... .o i 48
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PLATE 8

Figure Page
1-4. Hemiaster delawarensis Clark, south side of Chesapeake and Delaware
Canal, between Lorwood Grove and St. Georges, Del.
(top, bottom, posterior end and right side) x 1 (after Clark, 1916) .... 53

5.7. Hemiaster welleri Clark, (TYPE) 1 mile south lower Jamesburg, N.J.
(Merchantville formation), NJSM (Left side, top and bottom of
TYPE) x 1 (after Cooke, 1953) ....oiiviiriiiiiineiiiieiannnnnnnen 53

8-12. Hemiaster ungula (Morton), Chesapeake and Delaware Canal. Del.
ANSP 1503 x 1 (left side, right side and bottom of TYPE) (after
Co0Ke, 1058) tiurrireeeenriinenseeaeresensnaeenansisoscannssannnes 52

13, 14. “Hemiaster” kiimmeli Clark, Lorillard, N.J.
NJSM x1 (top and bottom of TYPE) ..., 52

15,16. Catopygus pusillus Clark, Wordills, Monmouth Coﬁnty, N. J.
(Merchantville clay) USNM 2210 x 15 (top and posterlor end of
TYPE) (after Cooke, 1953) ... ioiviiitinnnniniersiiiinnnennnn 47

17-20. Catopygus (Oolopygus) williamsi Clark, Atlantic Highlands, N.J.
(Navesink marl) USNM 103698 x 1 (top, posterior end, right side and
bottom of TYPE) (after Cooke, 1953) ... ..ot iiiinriiiianinnn.. 47
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PLATE ¢
Figure Page

1, 2. Choristothyris vanuxemi (Lyell and Forbes), Crosswicks, N. J.
ANSP 1963L X 4 oo vvteeittete et eetonrtenneaneetaneeaneeeenseennnns 58

3,4. Terebratulina atlantica (Morton), New Jersey,

ANSP 19633 X 3 .ottt ittt e e 55
5, 6. Choristothyris plicata (Say), New Jersey

ANSP 19630 X 3.5 tttttiinreernueernnereennnnssssossnseenseasasons 56
7,8. C. plicata (Say), Cream Ridge, N.J.

X 2 it iarear et e 56
9. Halyminites major Lesquereux, Chesapeake and Delaware Canal, Del.

(Wenonah formation) X 1 ...... ... uiiiiiiiirrinrerenaaeoeaanans 42
10. H. major Lesquereux, Chesapeake and Delaware Canal, Del.

(Wenonah formation) ANSP x 1 .. ..oiiinnriinininiineinaanns 42
11. Tube, Chesapeake and Delaware Canal, Del.

S PN 43
12. Tube, Beers Hill, N.J.

AN P X 2 ittt ittt ittt e e eese ettt 43
13. Choristothyris plicata (Say) x 1 (after Whitfield) ............... L... 56

14, 15. Lingula subspatulata Hall and Meek, Lorillard, N.J.
x 1 (after Weller) ..o ittt eeraneaaaraassans 55
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PLATE 10

Figure Page
1. Nucula percrassa Conrad, New Jersey,
ANSP 19570 X 1 ..ottt ettt stme e i cnaneeeeeaannneannaans 59
2. N. percrassa Conrad, Haddonfield, N.J.
ANSP 19569 X 2. oottt ittt ettt etteteaerrteresraeeernnanns 59
3. N. slackiana (Gabb) (TYPE), Crosswicks, N.J.
D XUt 60
4. Donax fordii Conrad (TYPE) — Nucula percrassa Conrad, Haddonfield
N.J.
ANSP 19700 X 1.8 .ottt tiii it eniteeeeneenrnsnenenanneanns 59
5. N. slackiana, (Gabb), Haddonfield, N.J.
ANSP 18731 X 204 vt ettt ettt ittt e e e 60
6. N. slackiana (Gabb) (TYPE), Crosswicks, N.J.
ANSP 187960 X 116 .ottt ittt iteattaneeaennnsesinesearonoenaseannns 60
7. Nuculana compressifrons Whitfield, Haddonfield, N.J.
ANSP 18730 X 6 . oiiiitit ittt te e teeietseteeeanaaserarennsnnnnnns 61
8. N. pinnaformis (Gabb) (TYPE), Burlington County, N.J.
AN S 19510 X 5.3 ottt et it et et e e aaaaaaas 62
9. N. marlboroensis (Weller), near Marlboro, N.J.
NI SM 9687 X 3.8 v iiiitineteteeteiteeiiiteiaeeasaaseaeaaeaacnans 62
10. N. marlboroensis (Weller), Crawfords Corner, N.J.
INISM 9686 X 4 o iviiiiiinrir it ieareieniiresanreseseeseensnnnnnns 62
11. N. cliffwoodensis (Weller), (TYPE), Cliffwood Point, N.J.
NJSM 7781 x 1.7 ...... e e et e aaee oo et e et 64
12. Yoldia gabbana (Whitfield), (TYPE), Freehold, N.J. (?)
ANSP 18727 X 3.6 vviiriiiinerreietitcnaeesososonsnsnssoancsossnsenns 68
13. Nuculana tintonensis (Weller), (TYPE), Beers Hill, N.J.
INISM 7499 X 4.3 ottt ir ittt irtantseraseaasosnseaonsnsasncsoscans 63
14. N. longifrons (Conrad), Haddonfield, N.J.
ANSP 18726 X 1.3 . oiiiiiiiiiiiretersenennssesssonnecoaancsscsnanives 65
15. N. protexta (Gabb), Navesink marl, N.J.
(after Whitfield) x1 ...... et ittt ettt ettt e 64
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Figure

10.

11.

12.

13, 14.

PLATE 11

Page

. Nuculana stephensoni Richards new name (TYPE), Haddonfield, N.J.

ANSP 18728 X 1.7 ittt ittt 66

. N. stephensoni Richards new name, Mullica Hill, N.J.

ANSP 19880 X 1.7 o .oii ittt ei it e 66

. N. longifrons (Conrad), Lorillard, N.J.

NISM 7757 X 0.9 ottt i et reanaa e eanns 65

. Yoldia papyria (Conrad), (TYPE), Haddonfield, N.J.

ANSP 18752 X 3.5 Lot e e 68

. Y. papyria (Conrad), Matawan, N.J.

NJSM 7739 x 1.8 t ot it ettt 68

. Y. clifwoodensis Weller (TYPE) near Matawan N.J.

NIJSM 8868 x 1.9 .ot ittt ieaee e 69

. Nuculana protexta (Gabb), Mullica Hill, N.J.

ANSP 19571 x 13 oo e 64

. N. protexta (Gabb), Gloucester County, N.J.

ANSP 18729 x 1.8 ..ot i e e 64

. Nemodon eufaulensis (Gabb), (TYPE), Eufaula, Ala.

ANSP 18799 X 1.6 oot i e i e e 70

N. angulatum (Gabb) (TYPE), Burlington County, N.J.
ANSP 18728 X 1.8 vttt ittt e e et 72

N. brevifrons Conrad, (TYPE), Snow Hill, N.C.
ANSP 2301 X 1 oottt ettt it 73

N. brevifrons Conrad, Crawfords Corner, N.J.
(after Weller) X 1 ..ottt it et cttiaeeneanananns 73

Cucullaea antrosa Morton, (TYPE ?), New Jersey
ANSP 2272 x 1
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PLATE 12

Figure Page
1. Cucullaea antrosa Morton, Navesink marl, N.J.
(after Weller) X 1 ..ottt it tieeianeeeinannersnnes 71
2. C. littlei (Gabb), Beers Hill, N. J.
(after Weller) X @ ...ttt it ine e raneonnanoans 79
3,4. C. compressirostra (Whitfield), Tinton Falls, N.J.
(after Weller) X 1 ..iiiniiiiii ittt it iiieieereneansnnsenaas 79
5. Striarca congesta {(Conrad), Lorillard, N.J.
(after Weller) X & oouniir ittt ieniarereeeee s acanesennes 89
6, 7. Cucullaea tippana Conrad, ( = C. vulgaris Morton), Swedesboro, N.J.
(after Weller) X 1 ..ottt i i i e nananins 75
8. C. woodburyensis Weller, Lorillard, N.J.

(after Weller) X 1 ...ttt it iee i eecarantnasarennnas 78
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PLATE 13

Figure Page
1. Cucullaea neglecta Gabb, (TYPE), Crosswicks, N.J.
ANSP 18765 X 1 ottt e e 78
2. C. neglecta Gabb, Mullica Hill, N.J.
ANSP 2240 X 1 oottt et e it e 78
3. C. vulgaris Morton (TYPE ?), Crosswicks, N.J.
ANSP 10568 X 1 oottt tte ittt te e e aa i aiieaeeaaans 75
4. C. neglecta Gabb, (TYPE), Crosswicks, N.J.
ANSP 18765 X 1 ottt ittt et eiiee e eaeeraeaanaanens 78
5. C. vulgaris Morton, Beers Hill, N.J.
NISM 10222 X 0.8 i ittt et e ettt e et et et e ettt et 75
6. C. littlei {(Gabh), Beers Hill, N.J.
NISM 7506 X 2.2 . .ntrtttreneiteennraneeesrnieceeeosreecenaesnans 79
1. Trigonarca triquetra Conrad, Cliffwood, N.J.
E T I PP 81
8. T. cuneiformis Conrad, Haddonfield, N.J.
ANSP 18718 X Tuuit it aee e e e iiiiiaiaaann 82
9. Cucullaea littlei (Gabh), Beers Hill, N.J.
INISM 7506 X 2.2 ittt tenee et essaeeaneraanennsacanan 79
10, 11. Breviarca haddonfieldensis Stephenson, (TYPE)
ANSP 13141 x 18 .ottt e 82
12,13. B. umbonata Conrad, Haddonfield, N.J.
ANSP 13313 X 2 voeitetie ettt ettt e et e 83
14, 15. B. cuneata (Gabb), Mount Laurel, N.J.
well ANSP 665X 2 .. oviiii i ittt 84
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Figure

5,6.

7,8.

10.

11.

PLATE 14

. Arca uniopsis Conrad, (TYPE), Burlington County, N.J.
ANSP 16876 X 1 ovvviitie ittt it iiisreceornonsassncnnes

. A. obesa (Whltﬁeld) (TYPE), Maple Shade, N.J.
ANSP 19516 X 1.6 ...t euiieie ettt it iarsetneerrrnrenenanen

. A. obesa (Whitﬁeld) , Burlington County, N.J.
ANSP 19518 X 1.7 ottt it ittt ittt

. Nemoarca cretacea Conrad, Haddonfield, N.J.
ANSP 18724 X 4.7 vvvititie it eitoesaeensessvsneasassansanas

Trigonarca triquetra Conrad, (PARATYPES), Snow Hill, N.C.
ANSP 19572 X 1 ittt itetttanereraroneneesennnnnans

Glycymeris mortoni (Conrad), New Egypt, N.J.

ANSP 16411 X 1 .ottt ittt iiiiei e annanieeens

. G. mortoni (Conrad), Chesapeake and Delaware Canal, Del.
ANSP X 0.6 oottt iiiieet ittt itaiisiieenasecaeannoanns

G. microdentus (Weller), (TYPE), Crawfords Corner, N.J.
INISM 7672 X 1. oottt er e it neeeraecsoanrsannns

G. compressa (Weller), (TYPE), Middletown, N.J.

NISM 7510 X 2.3 ..ottt ie i eaein e ey
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Figure

1,2.

PLATE 15

Pinna lagueata Conrad, Maple Shade, N.J.
AN S X b ittt i e e s 93

. Inoceramus ? perovalis Conrad, (TYPE), Chesapeake and Delaware

Canal, Del.

ANSP 18803 X L oottt ittt it it e et 99
4. Gervilliopsis ensiformis Conrad, Maple Shade, N.J.

ANSP 19520 X 1.7 oottt ittt et e et e e 94
5. Inoceramus quadrans Whitfield, (TYPE), near Burlington County, N.J.

ANSP 18710 X 0.5 oottt ittt ittt e ettt e i 96
6. I. proximus Tuomey, Collingswood, N.J.

ANSP 19325 X 0.9 . oot i e e e e e e 95
7. I. proximus Tuomey, Lenola, N.J. ,‘

ANSP 275 % 0.8 ..ot e e 95
8. I. confertim-annulatus Roemer, Summit Bridge, Del.

ANSP 19886 X 1.5 oot ittt it ittt it eetttie e iatanaransiraraeaean 97
9. I. pro-obliqua Whitfield, Holmdel, N.J.

NISM 9677 x 0.9 < vt e e i e iiie i aaannns 98
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PLATE 16

Figuré Page
1. Inoceramaus sp., Lenola, N.J.
ANSP 5993 x 0.9 . oiiviitiiiititniaerarstnneeeeeerariannsaans 99
2. Pteria petrosa (Conrad), Matawan, N.J.
NISM 7786 X 0.8 ottt ee e eiereeeenaeeatessonsnnnassonanns 100
3. Pteria sp. Chesapeake and Delaware Canal, Del.
ANSP 19353 X 1 ottt it ieneerensiitteseeaanaaiinaes 102
4. P. navicula Whitfield, (TYPE), Haddonfield, N.J.
ANSP 18753 X 2 ottt i e 101
5, 6. Ostrea panda Morton, New Jersey
ANSP 19352 X 1 ottt ittt itttarasiannonneasesesonuennnns 105
7. O. cretacea Morton, Cliffwood, N.J.
NISM 7782 X 1 ittt ettt ittt s itaernsanaanseaoenes 104
8. O. congesta Conrad, Cliffwood, N.J.
NTISM 8854 X I . o'ntitieiieeaeneeesanenreaessnnrenessasannnnnns 105
9. O. congesta Conrad, Cliffwood, N.J.
(after Weller) x 1 ...t i ittt ia i 105
10. O. subspatulata Forbes, Crawfords Corner, N.J.
NISM 7688 X 0.8 .. oivirtttientenrateeennaateerreennnasnnnnnes 106
11. O. monmouthensis Weller, Crawfords Corner, N.J.
NISM 7619 X 1.3 .ttt i ittt ineintineanasnsnrarneunansnnns 107
12. O. monmouthensis Weller, Chesapeake and Delaware Canal, Del.
ANSP 30487 X 2 ottt ettt e i i s 107
13, 14. O. tecticosta Gabb, (TYPE), New Jersey
ANSP 18761 X 1 ittt iitennrsrreaanaassnans 107
15. O. nasuta Morton, New Egypt, N.J.
ANSP 19350 X 1.2 o it iretiieiiiee i ieeteaeraaiar i enraaaanees 110
16. - O. mesenterica Morton, New Egypt, N.J.
ANSP 19354 X 1.2 oottt it ettt i e 109
17. O. mesenterica Morton, Chesapeake and Delaware Canal, Del.
Johns Hopkins Univ. x 15 ... iiee 109
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Figure
1. Nucula whitfieldi Weller, (COTYPE), Lorillard, N.J.
NISM 7732 x 15 ettt ataaaraaaaas
2. N. whitfieldi Weller, (COTYPE), Crawfords Corner, N.J.
NTISM 7685 X 2.2 vttt et ieeterereeneanaarrerenssnonenonaons
3. Nemodon conradi Johnson, (TYPE), Haddonfield, N.J.
ANSP 18798 X L8 v iiiiiiiiieiieeieeenreaeaeeesnannnannnns
4. Trigonarca cliffwoodensis Weller, (TYPE), Cliffwood, N.J.
NISM 7789 X 3ud oottt eet e eeieeaannnntennsoeasannns
5. Arca rostellata Morton, Holmdel, N.J.
NISM 7535 X 1.2 oottt ittt tinaaaaeaennas
6, 7. Meleagrinella abrupta (Conrad), near Holmdel, N.J.
ANSP 19670 X 24 otivireit it eeeaareiiiae s ennanns
8. Gervilliopsis ensiformis (Conrad), Woodbury, N.J.
(after Weller) X L ooiiiiiiiii ittt
9,10. Ostrea plumosa Morton, Marlboro, N.J.
NISM 7617 X 0.9 oottt ereereaeaeeeertasniansaesanns
11. Gervilliopsis minima Whitfield, (TYPE), Freehold, N.J.
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PLATE 18

Figure Page
1. Pterw laripes (Morton) (after Whitfield)
P 101
2. P. navicula Whitfield, Haddonfield, N.J. (after Whitfield)

S O 101

3. f(i)sltgea denticulifera Conrad. (TYPE) = O. plumosa Morton, Haddon-

eld, N.J.
ANSP 18760 X 1 L. eeiiirii i ittt e st neeian e, 111
4. Paranomia scabra (Morton), Upper Freehold, N.J. (after Weller)
S PP 149
5, 6. Plicatula mullicaensis Weller, Mullica Hill, N.J.
(after Weller) X 1 .ovutiiinriiiiiii it tamianensonesceansanss 137
7, 8. Nuculana whitfieldi Gardner, Friendly, Md. (after Gardner)
S O N 66
9. N whztﬁeldz Gardner, Brightseat, Md. (after Gardner)
............................................................... 66
10. Inoceramus confertim-annulatus Roemer (after Whitfield)

< N 97

11. Pulvinites argenteus Conrad, Chesapeake and Delaware Canal, Del.
(after Groot, Organist and Richards) x 1 ...........ooiiiiiiniiinnen, 104
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PLATE 19

Figure Page

1. Ostrea monmouthensis Weller, Chesapeake and Delaware Canal, Del.

USGS X & ottt ittt ettt e e e 107
2. O. falcata Morton, Chesapeake and Delaware Canal, Del.,

Del. Geol. Surv. x 1 .ottt iiiiiiiieiiiiianannanenas 108
3. O. falcata Morton, New Jersey

ANSP 19351 X I oottt ittt it it netiaerssraas e 108
4. O. plumosa Morton, Arneytown, N.J.

ANSP 18807 X I ittt it ittt ir et ii i s iasaetonassossnasoasnsas 111

5,6. O. plumosa Morton, Haddonfield, N.J.

ANSP 18760 X 1 oiiiiii ittt ettt teaecaaeeeraneaeeeieiannnns 111
7. Gryphaea convexa (Say), Centerville, Md.

(Well) ANSP X L ittt i iiie e taiineensaaernnirccnanns 114
8. G. convexa (Say), Chesapeake and Delaware Canal, Del.

ANSP X 0.5 ettt it e e i e i 114
9. Exogyra ponderosa Roemer, Fellowship, N.J.

ANSP 19362 X 0.6 ottt itiietaaeienieeaiaiaranranaa e 115
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PLATE 20

Figure Page

1. Exogyra costata Say, New Jersey

ANSP 10881 X 0.8 .ttt e e iie et it 117
2. E. ponderosa erraticostata Stephenson, Haddonfield, N.J.

ANSP 10338 X 0.7 oo vttt et ettt ie et eiaiiaea e et 116
3. E. costata spinifera Stephenson, Burlington County, N.J. _

ANSP 19577 X 0.5 o i ittt it enaaaaseeasaesssssarieeesssnnennes 119
4. E. costata Say, (TYPE of Ostrea torosa Morton), Mullica Hill, N.J.

ANSP 16575 X 0.7 oo iee sttt e ettt e e e ettt 117
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PLATE 21

Figure Page

1. Exogyra cancellata Stephenson, Chesapeake and Delaware Canal, Del.

ANSP 19882 x 0.7 .o i it e e e e 119
2. E. cancellata Stephenson, New Egypt, N.J.

AN X 1 ittt it et e s e e 119
3. Gryphaeostrea vomer {Morton), New Egypt, N.J.

AMNH 8796 X 3 . iiviitt ittt i13
4. Trigonia mortoni Whitfield, Woodstown, N.J.

ANSP 720 X 1 oottt ia et aaeittaaoaasareeaaieeaaananns 121
5. T. cerulia Whitfield, (TYPE), Beers Hill, N.J.

NISM 7508 X 2 o ov vttt et teeaneeeereaanineanunnnnnnnns 124
6. T. kiimmeli Weller, Red Bank, N.J.

NISM I0182 X & oottt et e e en et e aaaenaanns 125
1. T. eufaulensis Gabb, Timber Creek, N.J.

NI SM 10347, X 2.5 it rtiitt ettt et ittt e s 123
8. T. thoracica Morton (after Weller) (= T. mortoni Whitfield) ........ 121
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Figure
1. Trigonia eufaulensis Gabb, Fellowship well, N.J.
ANSP 19884 X 3 ..ottt it ettt ittt
2. Pecten whitﬁeldi:Weller, Holmdel, N.J.
INISM 8034 X 1 ettt i e i ie e, 127
3. P. cliffwoodensis Weller, (TYPE), Cliffwood, N.J.
NTISM 7785 X 2 iiittiieteeeneeeeeeenennasouunaeesonaseneonesnennes 128
4. P. bellisculptus (Conrad), Freehold, N.J.
INISM 7550 X 0.5 o tiiiiritiieriiereeeeeonneasaaennescseeneeanennns 129
5. P. parvus (Whitfield), (TYPE) Freehold, N.J.
NISM 7548 X 3 o iviie ittt ittt ienraaasennraneonsssnennannens 132
6. Spondylus gregalis Morton, New Egypt, N.J.
NISM 9952 X 2 ittt ieiietneererneeonsoneeotesnesstoreennannnes 139
7. S. gregalis Morton, Freehold, N.J.
INISM 9951 X 2 Lottt tieet et iareeeeranaossesrnesesnnnasacnnnoas 139
8. Lima Lorillids densis Weller, (TYPE), Lorillard, N.J.
NI M 7727 X 2 it iiirttttereeaeenereeestieeseeeaoaneseanneeensnnens 143
9. L. reticulata Lyell and Forbes, Freehold, N.J.
NISM 9942 x 2 ....ovvenen..y B e e en e tee e teteaetsetaranainaas 144
10. L. reticulata Lyell and Forbes, Swedesboro, N.J.
NISM 9636 X 2 .ottt eie e ieeeneenonsotonanenoesonasonannns 144
11. L. monmouthensis (Whitfield), Marlboro, N.J.
INTSM 9730 X 2 ottt ittt ittt it itteeecteeasaaseasenaenasnnsnes 145
12. Plagiostoma erecta (Whitfield), (TYPE), Marshalltown, (?), N.J.
NISM 0634 X 1.5 .ottt ettt it iieeeeerreeeasanenonoaonenannnan 146
13. Paranomia scabra (Morton), New Jersey
ANSP 3065 X 2 ittt ettt e e e e aaaan, 149
14. Anomia argentaria Morton (TYPE), New Jersey
ANSP 19888 X 1 . iitiirtiriieiie it ienareaasnesesesssnseasosnncaas 147
15. A. argentaria Morton, Lenola, N.J. . V
ANSP 7743 X 1.5 ottt ittt i i et it taeattasesarratreeaann eee 147
16. A tellinoides Morton, Del. A :

PLATE 22
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PLATE 23
Figure Page
1. Pecten venustus Morton, Arneytown, N.J.
ANSP 16165 X 1.1 oottt ittt ittt iiiie i et aa i aaaann 133
2. P. venustus Morton, Tinton Falls, N.J.
NISM 7502 X 2.2 .\ttt titnte et tieteesasanooeaaensnnseranannn 133
3. P. burlingtonensis Gabb, Burlington County, N.J.
ANSP 18756 X 0.5 ot ittt ittt it ettt e e e e 129
4. P. venustus Morton, New Jersey
ANSP 19340 X 2 o ivtir it iiiiene e ieeeeanieaeareaacanessnacnsearnnns 133
5. P. quinquinarius Conrad, Chesapeake and Delaware Canal, Del.
ANSP 18805 X & .ottt ittt it eieertotsesenraanannensnaans 131
6. P. perlamellosus Whitfield (= P. burlingtonensis Gabb), Haddonfield, NJ
ANSP 18758 X 1 tiitiii ittt e et ettt e e
7. P. conradi (Whitfield), Haddonﬁeld, NJ.
ANSP 18757 X 1.2 ittt ittt ittt ittt ettt 130
8. P.tenuitestus Gabb, Burlington County, N.J.
ANPS 18759 X 0.0 oottt it it e e et e 126
9, P. (Neithea) quinquecostata Sowerby, Lenola, N.J.
S - S 135
10. P. bellisculptus (Conrad), (TYPE), Haddonfield, N.J.
AN SP 18755 X 205 ittt iie et teeetnneaneeenananeeoeanseasnnns 129
11. P. conradi (Whitfield), Haddonfield, N.J.
ANSP 18757 X 1.2 ittt it ittt it easeaoaennasaetaaraennns 130
12. P. simplicius Conrad, Haddonfield, N.J.
ANSP 19367 X 1.2 ittt ittt ieiiiteereeranencneneannnons 134

13.

P. venestus Morton, Navesink formation
INISM 7623 X 4 .o iiiiiit i iatenrennanararareeanereeeuennnnanns 133
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PLATE 24
Figure ‘ Page

1. Pecten craticulus Morton, Arneytown, N.J.
ANSP 18804 X L. .. oottt ittt it teetineeeaaenaaramaronaans 134

2. Plicatula urticosa (Morton), New Jersey
ANSP 18711 X L.ttt ettt st iias e ianaaearsnaannes 137

3. P. urticosa (Morton) (TYPE?), New Jersey
ANSP 18710 X d.iun ittt it ittt ia s e ereciausnonnses 137

4. P.urticosa (Morton), Lenola, N. J.
AN S T4 X 2.ttt ittt ittt ettt seaasateaanonsasonoonnnnas 137

5, 6. P. woodburyensis Weller (after Weller), Lorillard, N.J.
7, 8. Dianchora echinata (Morton), Woodmans farm, Monmouth County, N.J.
ANSP 18713 X 0 ottt ittt iettateaeaeeseeaeettrereaanainnns 140

9. Liroscapha squamosa Conrad, Haddonfield, N.J.
ANSP 19412 X 2 o tiriiit ittt ettt i, 141

10. Spondylus gregalis Morton, Burlington County, N.J.
ANSP 18712 X 0.5ttt ettt ettt tite et teiaeeeerianeaaaons 139

11. S. gregalis Morton, Burlington County, N.J.

ANSP 18712 X 0.5, ot ittt iaetitaeeeireettnoseansesosenaansnasmens ‘139
12. Lima pelagica Morton (TYPE), N.J.

ANSP 18754 X 1.ttt et et iiaieeneaanaraeesraaiaeeeannees 142
13. L. whitfieldi Weller, Holmdel, N.J.

INISM 7601 X 2 Lottt iitenets et rasasesunsnsoseasasessnesosenvenns 143
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PLATE 25

Figure Page
1. Paranomia scabra (Morton), New Jersey
ANSP 3969 X L.ttt ittt etitiiiaaeranaannns 149
2. Anomia radiata Weller (TYPE), Lorillard, N.J.
NS 9500 X 3.ttt ittt it e ettt e it et ennaas 149
3. Mytilus smocki Weller (COTYPE), Walnford, N. J.
NISM 7509 X 2 i i e i ettt e e 151
4. M. oblivius Whitfield (TYPE), Mullica Hill, N.J.
AN 10365 X 2. ittt ittt eeetaerieereeeeaereenereenereennesneenn 152
5. Volsella monmouthensis (Weller), Matawan, N.J.
NISM 8964 X 4.5 . . ittt ittt ettt e et e e ettt ettt tr s annin 152
6. V. burlingtonensis (Whitfield), Burlington County, N.J.
ANSP 18801 X & Loiitiiieieieieeeeteeeanerocesnenneneasnnennenns 153
7. V. julia (Lea), Lorillard, N.J.
NI O 7733 X 2. ittt ittt it ittt et ete et iaaete et nreneennaas 154
8. ¥V.wenonah (Weller), Marlbore, N.J.
NISM 7681 X A\ttt ittt e it itieeeeeaeanneenssnetnneaesnnnns 155
9. Crenella serica Conrad, Swedesboro, N.J. ‘
INISM 7703 X 3.5, ettt ieitteeserranessaetoassonneeneennnns 155
10. C. elegantula Meek and Hayden, Beers Hill, N.J.
INT O 7500 X 2. 5. ettt e et e 156
11. Lithophaga ripleyana Gabb, Walnford, N.J.
NJSM 9947 x 4............ e ettt 156
12. L. affinis Gabb (TYPE), N.J.
ANSP 18802 X 1.2, ittt ittt inetntenonrunaronsnsnanroacaanns 157
13. Anatina jerseyensis Weller, Marlboro, N.J.
NI S 0737 X 2t ittt ittt te it earteaenaasasnenenonnensanas 159
14. A. jerseyensis Weller, Jamesburg, N.J.
INISM 7740 X 1 o tiiitittiieetinertnesaaeeesaraeesoansessesoneanens 159
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PLATE 26

Figure Page
1. Volsella burlingtonensis (Whitfield), Burlington County, N.J.
ANSP 18801 X 0.8 «vviiirreitiieeeeeresossanasencnacesononsnesnses 153
2. Mytilus smocki Weller, Walnford, N.J.
INTISM 7609 X 0.8 o vvvvieerreoneennoeeeooaeoeenaneaennseaseansennnnns 151
3. Pholadomya occidentalis Morton, Lenola, N.J.
NISM 7766 X 0.6 vouvruninneneennnnsenoeroienonsoonsonsssseeesnsnos 158
4. P. occidentalis Morton, Shrewsbury, N.J.
AMNH 8829 x about 0.6. ... ...ttt 158
5. P. roemeri Whitfield, Marlboro, N.J.
NISM 9735 X 1.2ttt et e e ieeeeeernassantenseaeanannns 159
6. Cercomya peculiaris (Conrad), Crosswicks, N.J.
ANSP 18768 X L.ttt ittt iiaeieeeeeennnnaenennansanes 161
7. Periplomya elliptica (Gabb), Mullica Hill, N.J.
ANSP 18767 x1 ...... le e e enanne e e aaeeaestosaatoetaanaetoanataana 164
8. Corimya tenuis Whitfield, Mullica Hill, N.J.
ANSP 19358 X J.uiitieneennnneenneeenineesneoceeenenaannnsannannns 165
9. Cymella bella texana Stephenson, Lorillard, N.J.
INISM 7723 X 0.9, 0 ie ittt ire et teatnae it ansenneananannn 170
10. C. bella texana Stephenson, Chesapeake and Delaware Canal, Del.
ANSP X 3 ittt it i e e e £ DN 170
11. Veniella conradi Morton, Haddonfield, N.J.
ANSP 18785 X divuiittir ittt ettt et ettt 173
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PLATE 27

Figure Page

1. Anatina cliffwoodensis Weller, Cliffwood, N.J.

INTSM 9554 X B vie it et aeeaeeeseananeeeonnnneesssaaieseensannnes 160
2. A. jamesburgensis Weller (TYPE), Jamesburg, N.J.

NTSM 8958 X 2 tuvivieeeneneeereeoenseraenereeeenneneneeeanaansnnnn 161
3. Anatimya anteradiata Conrad, Marlboro, N.J.

INTSM 7667 X 1 o ivieei it ittt it esiesesananeesononnenenoenannnns 162
4. A.lata (Whitfield), Marlboro, N.J.

INTOM 7670 X 2. 5. ottt et i e er ettt ansette e naa e arsaeeanennn 163
5. A. anteradiata Conrad (after Weller) ...............coiiiiiiiia... 162
6. Clavagella armata Morton, Maple Shade, N.J.

ANSP 20010 X 4.5 .. ittt ittt e e e e e e et e 166
7. Liopistha protexta (Conrad), Mullica Hill, N.J.

ANSP 19885 X 3.2, ..ttt ittt ettt e i 167
8. L. protexta (Conrad), Middletown, N.J.

N M 7510 X 2. ittt ettt teteeeeanenesseranasecannnaaseacnennns 167
9. Cymella unduta (Meek and Hayden), Marlboro, N.J.

INTSIM 9746 X 3.ttt ettt ettt e e e et s ittt s ctaa e asinas 171

10. Liopistha alternata Weller, Jamesburg, N.J.
NISM 8953 X L. 5. i it tte ettt et i ettt e ettt et eitneenennnnann 168
11. L. kiimmeli Weller, Lenola, N.J.
NI S 775 X 2t ettt ittt et ettt eneeteraneiaeaaaaanannns 169
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PLATE 28

Figure

1. Cuspidaria jerseyensis Weller, Crawfords Corner, N.J.

NISM 7568 X 3.ttt ittt nninieeananaann

2. C. ventricosa {Meek and Hayden), Red Bank, N.J.

NISM 7516 X Aueiniiiii ittt it enas

3. Veniella inflata Morton = V. conradi Mort;)n, Crosswicks, N.J.

ANSP 18786 x 2 ...... I e e e e e i

4. Etea delawarensis (Gabb), Clementon, N.J.

ANSP 19370 X 2 oo intt ittt ittt e naaies sttt

5. Veniella conradi Morton, Swedeshoro, N.J.

NISM 9648 X 1.2 o ovvnnreiini i e iieeeaeaaaeas e

6,7.V. (Etea) carolinensis var. aspera Stephenson, Swedesboro, N.J.
INISM 7702 X 2 ottt iiies et inaase e rtinsesereacaeansnaas

8. V. trapizoidea Conrad, Lenola, N.J.

ANSP 83 X 2 vtvtteeeeenione et eatar e eataiionians

..o 173

9. V. subovalis Whitfield =¥. trapezoidea Conrad) (TYPE), Crosswicks,

NJ.ANSP 18788 X 1.5, .ttt ciiiiiineraniiraaaneennnsenens
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PLATE 29

Figure Page

1. Eriphyla decemn~ria (Conrad), Haddonfield, N.J.

ANSP 18794 X 1.6 ittt it eennectiaireteaaanrseasaasasaeeans 182
2. Uddenia conradi (Whitfield), Jamesburg, N.J.

2 191
3. Eriphyla parilis (Conrad), Marlboro, N.J.

NISM 9741 X L ottt ittt e e e et e e e eeeaeeseee s ianneeeesnsnasnes 183
4. E. declivis (Conrad), Haddonfield, N.J.

s T OO P 183
5. E. parilis Conrad (after Whitfield)

B AU U O 183
6. Crassatellites prorus Conrad, Crosswicks, N.J.

AN 18730 X 2t ettt e ettt e et ettt 186

7. Crassatella monmouthensis Gabb (= Veniella trapezoidea Conrad) , New
Jersey, ANSP 19389 x 1.2 ... oiniiniiiiiiiiiiiiiiiiiiieanees 175
8. Crassatellites transversus (Gabb), New Jersey,
ANSP I8744 X Lo vt int it i ittt e eanennanans 185
9, C. subpl-nus (Conrad), Red Bank, N.J.
NISM 7511 X 0.7 vt teiteeeeeeeeeaaaaseiiannsasaeeeantaeannasonans 187
10. C. vadesus (Morton), New Jersey
ANSP 19396 x 1.t ittt ie e eiareinaseeennnanaeeoaaanns 189
11. Etea delawarensis (Gabb), Chesapeake and Delaware Canal, Del.
ANSP 19883 X 1 Lititrnin e ie ittt it estarecansenenanaansnsnassssns 177
12. Crassatellites subplanus (Conrad), Arneytown, N.J.
ANSP 18743 X Lottt ittt ettt ieseeaesaitsneeeeantrneaaasaenen 187
13. C. subplanus (Conrad), Arneytown, N.J.
ANSP 18743 X L.ttt iiei et eia e saeanaaannnans 187
14. V eniella conradi Morton, Swedesboro, N.J. (after Weller)
< S S 173
15. Crassatella monmouthensis Gabb (= Veniella trapezoidea Conrad,)

(TYPE), Monmouth County N.J.,, ANSP 18738 x 0.9................... 175
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PLATE 30

Figure Page
1. Crassatellites linteus {Conrad) (af:er Weller), Swedesboro, N.J
X 1 i e s oo ssanesnsaseeensosesatoassanoosnacasnsnonsas 190
2. C. linteus Conrad (after Weller), Swedesboro, N.J.
S T P 190
3. Diceras dactyloides Whitfield, Walnford, N.J.
TS 7579 X 15 e et et ettt et et ettt ee et e e e et aae et 194
4. Caprotina jerseyensis Weller (TYPE), Crawford Corner, N.J.
NNTSM 7547 X 2ttt ettt ee e itea et ettt cansancensrnans 195
5. Unicardium umbonata (Whitfield), New Egyp:, N.J. ‘
ANSP 20013 X L ittt titierninitnnotenennnreenseesnsssssnsssnnans 195
6. Lucina sp., Haddonfield, N.J.
ANSP 187492 X 6. vveve ettt iteteinteenetannsaraeeneannosnonanes 199
1. L. glebula Conrad, Haddonfield, N.J.
ANSP I8749 X 6. o v v it ettt et iae it cncaens et aannseensanannonas 196
8. L. glebula Conrad (TYPE), Haddenfield, N.J.
ANSP 18749 X 2i. ittt iies it enenceeonesnssineuannnssaoas 196
9. L. glebula Conrad, Haddonfield, N.J.
ANSP 18749 X 2.5 . it ittt ittt et ettt et e 196
10. L. swedesboroensis Weller, Swedesboro, N.J.
INISM 0654 X 2. 5. ittt ittt enenearaassatnrascssnnseanseanss 197
11. L. swedesboroensis Weller, Swedesboro, N.J.
NISM 9654 X 3 otiiiiniittieenteeensnnetaeaannsseeessessassosonaoes 197
12. Crassatellites carolinensis Conrad, North Carolina
(after Conrad) X I .oirunniiir it iiieaeeantenreeeoonneesesoass 184
13. Crassatellites prorus Conrad (after Whitfield), Crosswicks, N.J.
< PO 186
14. C prorus Conrad (after Whitfield), Crosswicks, N.J.
................................................................ 186
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Figure
1. Etea delawarensis (Gabb) (TYPE), Crosswicks, N.J.
ANSP 18733 X 2 1ttt ettt e et ettt
2. Crassatellites cuneatus (Gabb), Lenola, N.J.
NISM 7747 X 2.5 ettt ettt aeaannans
3,4. C. hodgei Stephenson, Fellowship well, N.J.
ANSP 19756 X 2.5 ottt ittt taeeeerieieneeenannenaes
5. Tenea pinguis {(Conrad), New Jersey
ANSP 18745 X 2. ititti ittt e e e ieeaeenaanns
6, 7. Vetericardia crenalirata (Conrad), Haddonfield, N.J.
ANSP 13325 X 5.5 ittt ittt it et et
8. V. crenalirata (Conrad), Haddonfield, N.J.
ANSP 19377 X St ie ittt e e e e et
9. Scambula perplana Conrad (TYPE), Haddonfield, N.J.
ANSP 18740 X 5.ttt it i iaranessanasansstanns
10,11. Lucina parva Stephenson, Mt. Laurel well, N.J.
ANSP 686 X 2.5 oottt it i e e
12,13. Tenea parilis (Conrad), Haddonfield, N.J.

PLATE 31

ANSP 18747 x 2.5, . e
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PLATE 32
Figure Page
1. Cardium wenonah Weller, Marlboro, N.J.
NISM 7676 X Brveerreniaene e eonetanneanasaenaesaanesiiaseoanns 199
2. C. longstreeti Weller (TYPE), Crawfords Corner, N.J.
NISM 7673 X 15t ee ettt eeeeane et aanneaeeeaneaaaanes 201
3. C. whitfieldi Weller (TYPE), Lorillard, N.J.
NISM 0621 X 0.7 v vreeevieeaeeaniennnesanessnneennneeaneeenaussons 202
4. C. ripleyanum Conrad, Haddoenfield, N.J.
ANSP 18794 X 8. v i iiet i e et it iiieeneaaanes R R 205
5. C. spillmani Conrad, Matawan, N.J. '
INISM 7745 X 2 vt e een e tteaeenaneeeaannosesosinannneessonnnseseesess 205
6. C. spillmani Conrad, New Jersey .
< T g 205
1. C. uniformis Weller (TYPE), Lorillard, N.J.
NISM 7720 X L.ttt eeiainrcereniianaeeaseaenns 209
8. C. dumosum Cenrad, Middle:own, N.J.
NISM 10204 X L.unreriiiitireieeeaeaiareeeeanainnaaoeaeneanns 210
9. C. duosum Conrad (after Weller), Lorillard, N.J.
K 2 ettt e et ey 210
10. C. tenuistriatum Whitfield, Lenola, N.J.
K L vt i e 211
11. C. dumosum Conrad (TYPE) Haddonfield, N.J.
ANSP 20012 X 1.otuivntitiieeeiinecasonaeaiamseanonsasessnenneos 210
12. C. longstreeti Weller, Chesapeake and Delaware Canal, Del,,
USGS X 2ttt e etit ettt e e e e 201
12, . »miformzis Weller (after Weller), Lorillard, N.J.
D R g 209
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PLATE 33

Figure Page
1. Cardium eufaulensis Conrad, Mt. Laurel well, N.J.
ANSP 663 X 3 o0ttt ittt ittt te e e e ey i+ 200
2. C. cliffwoodensis Weller (TYPE), Cliffwood, N.J.
B i i B PN 203
3. C. lorillardensis Weller (TYPE), Lorillard, N.J.
NISM 7721 X L.ttt ot it ittt et it et i e ittt e e 204
4. C. kiimmeli Weller (COTYPE), Beers Hill, N.J.
TSI 7485 X 0.5t et ettt et e e e e e e e 207
11. C. trillineatum Weller, Atlantic Highlands, N.J. *
NISM 7553 X Attt ittt e e 210
12,13. C. eufaulensis Conrad, Fellowship well, N.J.
AN S P 1962 X 3. ittt ittt e e e e e 200
14. C. pzlsbryl Weller, Maple Shade, N.J.
X i e e e e 213
15. C. pilsbryi Weller, Lenola, N.J.
INISM 7744 X 1 ittt et et et et et e e 213
16. Protocardium jerseyensis Weller, Jamesburg, N.J.
N TS 8977 X 2 ot itet et sttt e et et s 214
17. Fulvia tenuis Whitfield, Holmdel, N.J.
NISM 7588 X 2t ittt e et e et e e 215
18. Isocardia cliffwoodensis Weller (TYPE), Matawan, N.J.
INISM 9570 X L5 it ittt e e e e e e et e et 216
19, Isocardia tintonensis Weller, Beers Hill, NJ
NISM 7509 X 0.8, ... ittt et ie e i beaeeitneae e 216
20. Cyprimeria densata (Conrad) (TYPE), Burlington County, N.J.
AN 18773 X 0.5 oottt e e et 220
21. C. excavata (Morton), Swedesboro, N.J.
INISM 9657 X 0.4 oot ennt et eae et e eteeeane e e erannreen, 221
22. C. heilprini Whitfield (TYPE)7 = C. densata (Conrad), Crosswicks, N.J.
ANSP 1877 X L.ttt i i et e e ey 220
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PLATE 34

Figure Page

1. Cyprimeria welleri Stephenson (after Weller), Lorillard, N.J.

x1 coviiiiiii.. PP 223
2. C. welleri Stephenson (af:ter Weller), Lorillard, N.J.

30 223
3. Aphrodina cretacea (Conrad) (I'YPE), Haddonfield, N.J.

ANSP 4143 X 2.ttt i it e e 225
4. A. cretacea (Conrad) (TYPE), Haddonfield, N.J.

ANSP 4143 X 2.ttt ittt ettt r ettt e 225

5. A. tippana jerseyensis Richards, Morristown, N.J.
NISM 8990 X 0.6. . 0ovnnnttenrttttteneeitnerrerinsnsessosssenenas 224

6,7. A. eufaulensis (Conrad), Swedesboro, N.J .
NS 7707 K Bt ittt ittt ennreeeeseaaannessaeosassssansseosoonanes 226

8,9. Cypremaria depressa Conrad, Haddonfield, N.J.
ANSP 4138 x 0.8 . ot e e e e 222
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PLATE 35

Figure Page
1. Legumen concentricum Stephenson, Haddonfield, N.J.
ANSP 16316 X L.ttt e et et e e 227
2. Tellina gabbi Gardner, Shrewsbury River, N.J.
NISM 7522 X 12 it iiiitiaeentt it e eneertieanneannneateanneannns 230
3. Linearia metastriata Conrad, Chesapeake and Delaware Canal, Del.
ANSP 19897 X L.ttt ittt ittt ittt e ittt e 231
4,5. L. metastriata Conrad, Haddonfield, N.J.
ANSP 19417 X 2ttt ittt et ettt et ettt e e 231
6. L. ornatissima Weller, Lorillard, N. J.
NISM 9605 X 2. et ettteen et ee e iiaeeee et aiiraeiansanans 232
7. Aenona eufaulensis (Conrad) (after Weller), Haddonfield, N.J.
3 T 235
8. A. eufaulensis (Conrad) (afier Weller), Haddonfield, N.J.
A 235
9. A. papyria Conrad (after Weller), Haddonfield, N.J.
X L e e 236
10. Solyma lineolatus Conrad, Lenola, N.J.
AN P X L e et e e et e s 237
11,12, Cymbophora trigonalis Stephenson (after Weller), Cliffwood, N.J
S PP 243
13. Siliqua ? ventricosa n. sp. Richards, N.J.
ANSP 17179 X 1.t et 242
14. Cymbophora lintea? (Cenrad), Haddonfield, N.J.
AN P 162601 X Tu vttt et et et et ittt e eiaaaaens 244
15,16. C. lintea (Conrad), Snow Hill, N.C.
ANSP 16258 X 2. ettt ettt ettt et ettt et e, 244
17. Legumen planulatum Conrad (after Conrad)
X L et e et ettt 227
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PLATE 36

Figure Page
1. Legumen concentricum Stephenson, Maple Shade, N.J.
ANSP 19404 X 2. ittt it et e et e 227
2. L. concentricum Stephenson, Matawan, N.J.
INTSM 7760 X Lot ii sttt ettt ie et eiinasaeannnens 227
3. L. ellipticum Conrad (TYPE), N.J.
ANSP 16340 X 1.8 o oiinirieiiie e timeneenieeraaianneernnnnaaananens 229
4,5. Tellina georgiana Gabb, Crawfords Corner, N.J.
NISM 0758 X Lot i e et i i 229
6. T. gabbi Gardner, Shrewsbury River, N.J.
NISM 7522 X Lottt ittt it e e ettt naiiennaaen 230
7. T. gabbi Gardner, Marlboro, N.J.
INISM 7690 X 1.\ itit ittt it ettt ete e cteeaneneeeaneenovanann 230
8. Linearia contracta Whitfield (TYPE), Holmdel, N.J.
NISM T602 X 2.2, ..ottt i tiiee s etenssaraanaseneonnnsoannnns 233
9. Tellinamera eborea (Conrad) (TYPE), Haddonfield, N.J.
ANSP 18769 X 15 1 eiirenereieeemiaeerennaeeennnonosesanenneennanos 235
10. T. eborea (Conrad), Marlboro, N.J.
INTSM 7696 X 2.t in ittt ettt et et reeinnre e rneaaeannnns 235
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PLATE 37

Figure Page

1. Leptosolen biplicata (Conrad), Marlboro, N.J.

TNISM 7682 X 1.3 ottt ie ettt eeeneeaeennnns 239
2. L. terminalis Weller (TYPE), Jamesburg, N.J.

NTSM 7756 X 2 e it iiiinteiie e s eeaieee e et eneaeannns 240
3. L. elongata Weller (TYPE), Middletown, N.J.

INISM 10220 X L8, it iiet ittt ettt siea et aee et eananas 241
4. Siliqua cretacea (Gabb), Burlington County, N.J.

ANSP 16325 X L ottt iirittiit et ene e re et 241
5. Solyma lineolatus Conrad (TYPE), Haddonfield, N.J.

AN SP 16327 X 2t i en it ee et ettt 237
6. Mactra pentangularis Weller (TYPE), Lorillard, N.J.

R L B ) S T I 243
7. Cymbophora tellinoides (Whitfield) (TYPE), Mariboro, N.J.

NISM 9768 X T.vvrineire ettt eeeneeaeaanannnnns e 245

8. Schizodesma appressa Gabb, Marlboro, N.J.
NISM G771 X 0.7t e ittt e e ietees e e naansneniinsaensanns 246
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PLATE 38

Figure Page
1. Corbula foulkei Lea, Haddonfield, N.J.
ANSP 10410 X 2. ittt ittt e ittt e et et i i s 250
2. C. cliffwoodensis Weller (TYPE), Cliffwood, N.J.
INTOM 9579 X At e it et et ettt ettt et et e et e 253
3. C. jerseyensis Weller, Cliffwood, N.J.
A ) B 0 T 253
4. C. swedesboroensis Weller, Swedesboro, N.J.
NISM 9653 X 0.6, .0 0tirieiiiet ettt aaeiiteriinnnnnns 254
5. C. foulkei Lea, Haddonfield, N.J.
ANSP 19410 X 2.ttt et e e e et ettt ettt e 250
6. C. crassiplica Gabb, Haddonfield, N.J.
ANSP 10606 X d. ittt i i et it i i 251
1. C. bisulcata Conrad, Cliffwood, N.J.
NIOM 9577 X 2.2t ittt ittt aanateaanneanns 219
8. Panopea decisa Conrad, Matawan, N.J.
NISM 7765 X G.7. et ittt ettt e iaaaaaannns 256
9. Gastrochaena whitfieldi Weller, Brewer’s Pits, Walnford, N.J.
NISM 7580 X dunnnieite ittt ias e ieeeainaaannnnnnn 257
10. Kiimmelia americana (Gabb), Maple Shade, N.J.
ANSP 10423 X 2.\ttt it ittt 208
11. Gastrochaena linguiformis Weller, Summit Bridge, Del.
ANSP 19416 X L2, ..ttt e e e 258
12. Martesia cretacea (Gabb), New Jersey
ANSP 2288 X 2.ttt i e e i 264
13. Sphaerola umbonata (Whitfield) (TYPE), = Unicardium, N.J.
ANSP 18748 (cast of interior) X L.... oo oeieniiniienrninaenannns 195
14. Corbula foulkei Lea (TYPE), Haddonfield, N.J.
ANSP 18766 X L.oooiitniiiiiiiiiiineanteenaneseaananneans 250
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PLATE 39

Figure Page
1-3. Corbula lorillardensis Weller (afier Weller), Lorillard, N.J.
PN 249
4. C. bisulcata Conrad, Chesapeake and Delaware Canal, Del.
JHU X Lttt it it e ettt et e e e e et 249
5. Panopea decisa Conrad, Chesapeake and Delaware Canal, Del.
L T 256
6. Pholas lorillardensis Richards (TYPE), Lorillard, N.J.
TS 9597 X 2ttt ittt i ittt e et e e et e et e e 261

1. P, cithara Morton, Chesapeake and Delaware Canal, Del.
ANSP 19405 X 2. ittt ittt et e et et e e e e e 259

8. Martesia cretacea (Gabb) (after Gabb)

X L e e e e et e, 264
9. Pholas cithara Morton, Chesapeake and Delaware Canal, Del.

ANSP 19415 X 1 oottt ie et ettt ettt it 259
10. P. pectrosa Conrad, Tinton Falls, N.J.

ANSP 16272 X L.utini ittt et ittt e et et en e eaaans 260
11. Xylophagella kiimmeli (Weller) (after Weller), Swedesboro, N.J.

e e e e e e e e et e e e e e, 263

12. X. kiimmeli (Weller) (after Weller), Swedeshoro, N.J,

S P PR 263

13-16. Goniochasma (after Weller), Swedesboro, N.J.

X 2 ittt e e e e e eieas 267
17. Xylophagella irregularis (Gabb), Burlington County, N.J.

ANSP 15908 X 0.6, .. vvvvtt it etriieeeeeeeaseaeeeenisanans 261
18. X. irregularis (Gabb), Maple Shade, N.J.

ANSP 15078 X 0.5 .t e e e 261

19. X, irregularis (Gabb), N.J.
ANSP 15900 X 1 ooittiiiiiitieiieiiee ettt teateaseeeteernnneenn 261
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PLATE 40

Figure Page
1. Ambonicardia cookii Whitfield, Sayreville, N.J.
NISM 7790 X L.uuitteniie e it iaeeaaannnesaacaaaaaonnnnnnsons 179
2. Geloina ? tenuidens (Whitfield), Sayreville, N.J.
NISM 10462 X L.oueieee et e ieieeeanien e e enannananneennens 178
3. Callistina ? johnsoni (Richards), Sayreville, N.J.
NISM 10446 X 1 . vinneeenieraneerannateeeanenenettoanasuaneeseenes 226
4. C. ? johnsoni (Richards) (TYPE), Sayreville, N.J.
INISM 10454 X L.ttt ettt it e i iesaaneeaneananaanns 226
5. Mytilus ? planus Richards (TYPE), Sayreville, N.J.
INISM 10447 X 1 oottt r ettt ieeeeamiiacneaeeennnannanns 152
6. Plicatula howelli Richards (TYPE), Sayreville, N.J.
NISM 10475 X L.ttt it iee et et e it ettt itteeieteanaseaanns 138
7. Leptosolen elongata Weller ?, Sayreville, N.J.
INISM 10483 X 1.ttt ittt ittt ieieeienecaraerannaeanansanannn 241
8. Astarte ? annosa Conrad, South River, N.J.
(after Conrad) X I ...uiunnuetmeieriireeeeatareeeeernainnnnsennnns 181
9. Astarte veta Conrad, South River, N.J.
(after Conrad) X ... .. . it ettt anns 180
10. Corbula greywaczi Richards (squeeze of TYPE) Sayreville, N.J.
NISM I0453 X Lo orret ittt enniaeenneeeeenonunenaessonnanonnness 255
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PLATE 41

Figure Page

1, 2. Martesia cretacea magnatuba Richards (TYPE), Sayreville, N.J.
NTISM 10472 X L. vt tetet et eeeeenaeeaneinataaaenaannaaneeanns
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PLATE 42

Figure Page
1. Barbatia ? cuniculana Stephenson (TYPE), Sayreville, N.J.
S 0 N 88
2. B ? cuniculana (PARATYPE), Sayreville, N.J
/2 GO gt 88
3,4. Nemodon obesus Stephenson (COTYPES), Sayreville, N.J
/2 74
5. Pheloptena dalli (Stephenson) Sayreville, N.J.
................................................................ 102
6. Ostrea soleniscus Meek, Sayreville, N.J
S P 113
7. Phelopteria dalli (Stephenson), Sayreville, N.J.
S 102
8. Idonearca blanpiedi Stephenson, Sayreville, N.J.
0 O 80
9. Opis ? elevata biangulata Stephenson (TYPE), Sayreville, N.J.
S S 181
10. Plica:ula howelli Richards, Sayreville, N.J.
S S N 138
11. Ostrea jersiana Stephenson, Sayreville, N.J.
S 112
12. Plicatula ferrata Stephenson, Sayreville, N.J.
x 15 ..... ettt e s e, 139

(From Stephenson, 1954)
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Figure Page
1. Geloina ? tenuidens (Whitfield), Sayreville, N.J.
NISM 7794 X Lottt et iiiaereitiaeeeseoeanesesnnnnenasssnnnans 178
2. Corbicula ? whitfieldi Richards, Sayreville, N.J.
NISM 7792 X 1. eeisientittnnersseneeeeioeannesoasnnnnseensonansens 193
3. Corbicula ? emacerata Whitfield (TYPE), Woodbridge, N.J.
INISM T79] X L.ttt ittt i iiereneeaesanaeeonunnennannnnnnas 193
4. Astarte veta Conrad (TYPE), South River, N.J.
ANSP I4360 X Lottt ettt rinneeannanneens 180
5. Pinna sp. Sayreville, N.J.
NISM 10574 X diuininit it
6-9. Corbula manleyi Weller, Sayreville, N.J. Univ. Chicago
0833 X L.ttt it it it et e et et 247
10. Corbicula ? whitfieldi Richards, Sayreville, N.J.
NISM 8829 X L.ttt ittt ittt ittt ettt it ie et eereaaeens 193
11. Cardium sayri Richards, Sayreville, N.J.
S NISM 10442 X Looenin ot e 214
r 12. Anomia argentaria Morton, Sayreville, N.J.
INISM 10441 X 1. vttt ittt ittt teretiteeeeaiireenaasineennnnns 147
13. Exogyra sp, Sayreswlle, NJ.
NISM 10444 X L. .. o ittt iitiie e ittt aaeeenannnnnn 121
14. Cardium raritanensis Richards (TYPE), Sayreville, N.J.
BRI 2 S 214
15. Anchura raritanensis Richards (TYPE), Sayreville, N.J.
NISM 10434 X I.ouuutiiiii ittt ettt iiaaaas Part 2
16. Avellana ? raritana Richards (TYPE), Sayreville, N.J.
NISM 15663 X d.uternnneetiiiii it ettt teeaannannnns Part 2
17. Aliofusus sayri Richards (TYPE), Sayreville, N.J.
NISM 10439 X 1.otintiiiiniit e iei ettt Part 2
18. Avelana pelagana Stephenson, Sayreville, N.J.
NISM J0540 X 1ouenniirt ettt it it ie e e ceee i Part 2
19. Amauropsis cadwaladeri Richards (TYPE), Sayreville, N.J.
NISM 10436 .. onoi ettt it ireneanee e eneanesnnraenes Part 2
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PLATE 44

Figure Page

1. Inoceramus proximus Tuomey, Sayreville, N.J.

NISM 10472 X 0.5 .ttt iieereaee st ianerenesneassasssons 95
2. Anchura bakeri Richards (TYPE), Sayreville, N.J.

NISM 10448 X d.ineiiiiininietiiiiiieaiiiianasinenannnnrannnnns Part 2
3. Turritella bakeri Richards (TYPE), Sayreville, N.J.

NISM 10575 X Luuntn it e ie ettt enaaasensenanenanns Part 2

4,5. Gyrodes aff. petrosus Morton, Sayreville, N.J.
NISM 10542 X L.oiviiinriii ittt aiiiiiieiiiiiiiaaernnnennnns Part 2

. Corbula manleyi duplex Richards (squeeze of TYPE), Sayreville, N.J.

NISM 10537 X L.oiii ittt it ireareean et staie e 248

. Fasciolaria sp. Sayreville, N.J.

ANSP 15801 X L.t tiiiiieiieeaniniarnaeeeeenannnncanns Part 2
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Figure

2,3.

PLATE 45

Page

. Cliona retiformis Stephenson, Sayreville, N.J.

D R PPN 30

Pteropoma raritenum (Richards), Sayreville, N.J.

72 L Part 2
. Linearia lirulifera Stephenson (TYPE), Sayreville, N.J.

< 234

Nariztra polliciformis Stephenson (TYPE), Sayreville, N.J

S Part 2

D S TN Part 2

K 3 e Part 2
9. P pristina Stephenson (TYPE), Sayreville, N.J.
............................................................ Par: 2
10. Lirpsa lepida Stephenson (TYPE), Sayrevﬂle, NJ.
S P N Part 2
11. Caryocorbula ovisana Stephenson, Sayreville, N.J.
< J 255
12. Voysa ? cuniculana Stephenson (TYPE), Sayreville, N.J.
S N Part 2
13, 14. Anchura pontana Stephenson, Sayreville, N.J.
D S Part 2
15. Geloina ? tenuidens (Whitfield), Sayreville, N.J.
S % PP 178

(From Stephenson, 1954)
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Figure

PLATE 46

. Hardouina emmonsi Stephenson, Matawan, N.J.

ANSP 30488 x L o ooiniitiii it iiieteaet it 49

. Cardium tenuistriatum Whitfield. Well at Lavalette, N.J. (1220 fe= ,t)

INJSM 8655 X Lin.vtteenitiitiiie vt eeaanareaasonaesees 211

. Turritella sp. Well at Lavalette, N.J. (1220 feet)

NISM X L ittt iiiiieeenennoesnnoesennnsnssassasecesssnanannnns Part 2

. Emarginula ladowae Eichman. Haddonfield, N.J.

ANSE 20304 X 5. 5.ttt it e et e i s Part 2

. Periplomya elliptica, Mullica Hill, N.J.

ANSP 18067 X 1.ooun it i it ie i ienase 164

. Pieurotomaria tintonensis Whitfield, Tinton Falls, N.J.

< Y Part 2

. Lunatia halli Gabb. Well at Lavale:te, N.J. (1220 feet)

NISM X L.ttt ittt i iiaiaeanaenaeens Part 2

. Exogyra woolmani Richards. Well near Harrisville, N.J. (1650 feet)

AN S X 2. i e i e i e e e 121

. Turritella bonaspes Gardner (after Whitfield)

< P Part 2

. Pholas cithara Morton. (=P. petrosa Conrad), Monmouth County,

N.J. (after Morton) X 1 ....eueiiiurereneenensterernnnnscessenoons 259
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INDEX

Page Plate
A
Academy of Natural Sciences 1
Aenona eufaulensis (Conrad) 235 35
Aenona papyria Conrad 236 35
Aeora cretacea Conrad .. 225
Ambocardia cookii Whitfield ...... 179 40
American Philosophical Society ... 1
Amusium conradi Whitfield ......... 130
Amusium simpli 134
Anatimya anteradiata Conrad ..... 162 27
Anatimya lata (Whitfield) . 163 27
Anatina cliffwoodensis Weller 160 27
Anating elliptica Gabb ... 164 238
Anatina jamesburgensis Weller ... 161 27
Anatina jerseyensis Weller 159 25
Anomia argentaria Morton 147 22, 43
Anomia radiata Weller ...... 149 25
Anomia tellinoides Morton . 148 22
Aphrodina cretacea (Conrad) ... 225 34
Aphrodina eufaulensis (Conrad) . 226 34
Aphrodina johnsoni Richards ...... 226
Aphrodina tippana jerseyensis
Richards ....cceeomnninccenns 224 34
Aphrodina tippana Whitfield ....... 224
Arca eufaulensis Gabb ...
Arca obesa (Whitfield) . 14
Arca rostellata Morton ... 17
Areca uriopsis Conrad 14
Astarte ? annosa Conrad .. 40
Astarte crenalirata Conrad 184
Astarte parilis Conrad 183
Astarte veta Conrad . 180 40, 43
Astrangia (Coenangxa) cretacea
(Bolsche) ovvevvererrrirnns ‘.
Astrea cretacea, Bolsche 3
Atlantic Highlands
Avicula abrupta, Conrad .
Avicula laripes Morton ..
Avicula linguaeformis .
Avicula petrosa Conrad .
Agxinea alta, Whitfield ...
Awxinea compressa Weller 92
Agxinea congesta 89
Axinea microdentus Weller . 91
Axinea mortoni Conrad .. 90
Azxinea subaustralis ......eivrenns 90
B
Barbatia ? cuniculana Stephenson 88 42
Barnsboro 25, 26
Beers Hill 26
Birmingham 25
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